Vol 48 (2023) No 213 113-142

Education and Science

Original Article

The Effect of Orienteering on the Sixth-Grade Students' Academic

Achievement and Map Literacy *
Murat Ayuldes !, Yavuz Akbas 2

Abstract

This study aimed to examine the effects of orienteering practices on
the sixth-grade students' academic achievement and map literacy
in social studies. As one of the mixed-method designs, this study
adopted an experimental (intervention) design, which provides a
means of integrating the qualitative approach into an experimental
process. Fifty-three sixth-grade students from a secondary school
in the eastern region of Turkey comprised the study sample. The
study included an experimental group (n=26) and a control group
(n= 27). In the experimental group, the "People, Places, and
Environments" unit was taught using orienteering techniques,
whereas, in the control group, standard curriculum-based
instruction was conveyed. The quantitative data were collected
through the Academic Achievement Test (AAT) and Map Literacy
Test (MLT), while a semi-structured interview protocol was used
to gather the qualitative data. The experimental and control groups
were administered the AAT and MLT as pre- and post-tests, and
the SPSS 22.0 program was used for the analysis. The students'
opinions in the experimental group regarding the orienteering
practices were taken through a semi-structured interview protocol.
The data obtained from these interviews were subjected to content
analysis. The results show no statistically significant difference
between the experimental and control groups on the pre-test
regarding academic achievement and map literacy levels; however,
there was a substantial difference in favor of the experimental
group on the post-test. Additionally, the analysis of qualitative
data showed that all of the students formed favorable attitudes
toward orienteering activities.
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Introduction

Social studies aim to equip students with the knowledge, skills, and values necessary to become
engaged citizens, which is crucial in democratic societies. Students’ use of knowledge and skills
acquired through this lesson on solving the problems such as social, economic, cultural, political, and
environmental provides the lesson objectives to be achieved (Celikkaya & Yakar, 2020; National Council
for the Social Studies [NCSS], 2021). Indeed, for the skills this is more evident. Skills described as the
ability and capacity of individuals to carry out tasks and to use knowledge in a responsible manner to
achieve a goal (Organization for Economic Co-operation and Development [OECD], 2019), are not an
additional or extra component of social studies, but rather a fundamental and indispensable one (Naylor
& Diem, 1987). With the 2005 Social Studies Curriculum, an important milestone regarding the teaching
of skills in Turkey, the mentality of focusing on knowledge, skills, and values together during the
teaching and planning of the lesson was adopted. A similar approach has also been employed in the
recent curriculum that was first initiated in 2018. Instead of simply transmitting knowledge, the current
educational activities emphasize teaching students with practical skills that they can use to make their
lives easier, identify local, regional, and global problems, and come up with solutions. The rapid
development and change in information and technology in the 21st century have required individuals
to adapt to the era in which they live through having skills such as entrepreneurship, cooperation, using
digital technologies, mastering innovation, critical thinking, problem-solving, and questioning. Also,
they have made it imperative that educational activities equip individuals with these skills in the first
place (Bozkurt, 2021; Ministry of National Education [MoNE], 2018). Moreover, specific skills unique to
the 21st century are directly related to students' efforts to transform information into real-world
experiences and make it compatible (Bozkurt, 2021).

In social studies, map literacy is one of the basic skills required for students to understand the
world in which they live (Gokge, 2015; Sonmez & Aksoy, 2013). Map literacy includes reading and
understanding graphic materials such as tables, signs, charts, labels, plans, and maps. It also includes
skills such as accurately calculating lengths, areas, weights, or volumes using appropriate tools (rulers,
calculators, etc.) (Bayram & Ramadan, 2005; Clarke, 2003). Therefore, map literacy can be considered an
umbrella term encompassing map and map reading skills. Related literature also shows that in addition
to reading, interpreting, and drawing maps, map literacy involves skills such as using and creating
symbols, positioning, finding directions, transferring information to the map, calculating length and
area, using scales, creating a draft map, and profiling (Bayram & Ramadan, 2005; Havelkova & Hanus,
2019; Maxim, 1997; MoNE, 2005). One of the basic components of map literacy, map reading, is the skill
of interpreting scaled-down two- or three-dimensional maps to determine an area's actual dimensions
or features based on the available spatial information. This skill helps individuals to understand that
the symbols on the map represent objects/features in the real world and that the map is a projection or
superimposition of a place (Bluestein & Acredolo, 1979). On the other hand, multiple factors can
influence map reading skills, including the physical (morphological) characteristics of the area being
studied, environmental experience, travel experience, developmental characteristics, prior knowledge
of the students, and family map use (Apostolopoulou & Klonar, 2011; Clarke, 2003; MoNE, 2005). In this
respect, it is believed that students can learn lifelong skills through early map education taught in
schools. Maps are practical tools for perceiving, comprehending, and investigating a space when
performing daily activities and conducting business in numerous fields (Maxim, 1997). Therefore, the
widespread and popular use of maps has increased the need for students to develop their map reading
skills (Havelkova & Hanus, 2019; Ooms et al., 2016).

Students at all educational levels should practice and gain experience on how the information
on maps is obtained and displayed, as well as understand what maps are and what they represent. In
addition, students should be taught "how maps, ranging from hand-drawn sketch maps to complicated
maps, are created using technology," along with the ability to read and understand maps (Geography
Education National Implementation Project [GENIP], 2012, pp. 21). The efforts of students to
understand the world through spatial thinking will enable them to recognize and analyze the formation
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and distribution of natural and manufactured events occurring in the world, as well as the patterns and
designs these events produce. On this account, one of the basic components of spatial thinking is using
and creating tools to present spatial data/features such as maps and graphics (GENIP, 2012; National
Research Council [NRC], 2006). Using maps in the classroom helps students learn the basic concepts
and their interrelations, rationalize the solution to many classroom and real-world problems, and to
strengthen their spatial thinking skills (Bednarz, Acheson, & Bednarz, 2006). Map skills are required for
almost all disciplines that constitute the content of social studies lessons (Bednarz et al., 2006; MoNE,
2005). The more children have this skill, the better they can perceive the world and the spatial
information and relationships inside it (Aladag, Arikan, & Ozenoglu, 2021; Gokge, 2015; Hanus &
Havelkova, 2019; Havelkova & Hanus, 2019). Therefore, map skills are taught to students from an early
age, particularly in lessons such as social studies and geography in many countries (Akkus & Kuzey,
2018; Gokege, 2015; Hanus & Havelkova, 2019; MoNE, 2005; Muir & Cheek, 1991). Even while
instructional activities for map skills are extensively included in schools (Muir & Cheek, 1991), it is
essential to determine the level of students' map skills and whether the intended skills are gained as a
result of these practices (Erol, 2017). Instead of fostering higher-level thinking skills like spatial thinking,
problem-solving, and spatial reasoning, teachers use maps in their lessons for objectives such as
discovering and showing the location and distribution of geographical features (Bednarz et al., 2006;
Hanus & Havelkova, 2019), which ultimately undermine the effectiveness of teaching this skill.

Map skill requires complex cognitive competencies. Students need to gain sufficient experience
and understanding in this regard (Bednarz et al., 2006; Maxim, 1997). There are many studies carried
out to determine the map skill levels of students and pre-service teachers (map reading, drawing, and
interpretation, etc.) (Balci, 2015; Erol, 2017; Oncii, 2019; Ozcan, 2015; Sonmez & Aksoy, 2012). At that
point, Senol (2018) claimed that when students are not provided with proper education on map literacy,
they even lose the most fundamental skills, such as locating and finding direction, and the expected
progress for the skills of their developmental stages do not happen. Some studies suggest that the map
skills of students in secondary (Ertugrul, 2008) and high school (Oncii, 2019) are at a medium level,
supporting the claim mentioned earlier. In addition, other studies found that students' map skill levels
at the undergraduate level are low (Ozcan, 2015) or at a medium level (Kog & Karatekin, 2016). In their
study with social studies pre-service teachers, Kuzey and Degirmenci (2019) suggested that students'
comprehension of the subject was low regarding skills related to the map concepts and direction. The
limitations revealed in the map literacy levels of students at different grade levels, from kindergarten
to college, increase the importance of research concentrating on challenges and solutions related to the
instruction of this skill. In this context, it has been emphasized that it is more effective to include activity-
based and spatial technologies in lessons to gain map skills at different grade levels (Gokge, 2015;
MoNE, 2005; Shin, 2006). However, in their studies conducted with social studies teachers, Cendek
(2015) and Ay-Selanik and Yavuz (2016) stated that the instruction about the basic principles of map
literacy was based on theoretical knowledge and inadequate amount of in-class and out-of-class
activities was offered to students in order to increase learning and retention. Multiple studies highlight
that pedagogical practices in developing map literacy skills are limited (Aladag et al., 2021; Hanus &
Havelkova, 2019). Therefore, the existing status of map literacy and its instruction can be enhanced by
incorporating map reading activities that encourage students' engagement (Uziimcii, 2007). In this
respect, spatial technologies such as Google Earth and Geographic Information Systems can also be used
to design such activities (Unlii & Yildirim, 2017). The most effective strategy to teach students about
maps and grab their interest is to allow them to use maps outside of the classroom that will aid them in
navigating, plotting routes, and visualizing their immediate surroundings (Blades & Spencer, 1989). In
this regard, orienteering is one of the active learning strategies that can be implemented to develop map
literacy skills (Avc, 2013). Adams (1972) suggested that orienteering provides a significant advantage
in teaching map skills. This is because orienteering requires problem-solving skills based on map
reading and interpretation (Barrell & Cooper, 1986).
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Orienteering is a sport that requires cognitive skills such as problem-solving, decision-making,
spatial thinking, and map reading, in addition to physical endurance. It is also based on the fulfillment
of the assigned tasks quickly in a short time by determining the route, location, and directions in the
environment (Bao, Liu, & Liu, 2022; Di Tore, 2016; Johansson, 1986; Ottosson, 1986; Seiler, 1985). In other
words, it is like playing chess while running a marathon (Bao et al., 2022). Therefore, it can be very
useful in improving map literacy skills desired to be taught at an early age (Orienteering Canada, 2012).
With this sport, which requires quickly reaching the checkpoints/targets established in a particular
environment using a compass and a map (Mottet, Eccles, & Saury, 2016), children in preschool and
primary school can learn directions via compass and improve their map skills. In addition, these learned
skills are highly permanent (Giiler, 2009). It is understood that studies on orienteering focus on athletes
who are particularly interested in this sport (Barrell & Cooper, 1986; Erdogan, 2019; Mottet et al., 2016;
Ozdemir, Giires, & Gilines, 2012; Seiler, 1985).

It is seen that studies on this subject regarding education are primarily conducted in the field of
physical education (Acar, 2021; Sengor, 2018). There are also studies on the effects and applicability of
orienteering practices in different curricula (F. Karaca, 2008; Kaya, 2020; imamoglu & hnamoglu, 2018;
Yilmaz & Dellal, 2020). It can be said that the studies on the adaption of orienteering in the field of
education have focused chiefly on mathematics and geography. In mathematics, for instance, research
has been conducted on the primary school students' development of mathematical problem-solving
skills (Uzuner, 2019), its effects on their social-individual behaviors, and their mathematical-logical
intelligence development (Ozcan, 2007). There are a variety of research topics on orienteering in
geography education, such as using orienteering as a method in geography lessons (Candan, 2019;
Tanrikulu, 2011), revealing students' ideas about orienteering activities used in geography lessons
(Avcl, 2013), the effects of orienteering course on the map literacy skills of students in Physical
Education and Sports School (Arikan & Aladag, 2019) and the effects of orienteering practices on
geography teacher candidates' self-efficacy perceptions (Tuna & Balci, 2013). In social studies education,
Yigit's (2020) study also examines the effect of orienteering practices on students' spatial thinking skills.

It has been emphasized in the literature that orienteering should be utilized as a teaching
approach in geography-related lessons (Candan, 2019; Orienteering New Zealand, 2014; Tanrikuluy,
2011; Yilmaz & Dellal, 2020). However, experimental, or practical research on the topic is limited due to
a lack of teaching materials and inadequate time for preparation (Andersson, n.d.), the need for teachers
with the necessary equipment (Candan, 2019), and the fact that it is practiced out-of-school settings (Di
Tore, 2016). Within this framework, it is believed that the present study will contribute to the research
on the effectiveness of orienteering-based activities in the teaching of map literacy skills, fill a gap in the
relevant literature, and improve the limited teaching practices (Comak, 2021; Sénmez, 2010; Tanrikulu,
2011). In addition, this study may also be a guide for researchers who want to use orienteering in their
studies and teachers who wish to incorporate orienteering into their social studies lesson.

This study aims to determine the effect of orienteering-based activities on academic
achievement and map literacy levels when teaching the People, Places, and Environments (PPE) unit in
the sixth-grade social studies curriculum. In addition, the research aimed to address the following sub-
problems.

1. What is the effect of teaching with orienteering in social studies lessons on students” academic
achievement?

2. What is the effect of teaching with orienteering in social studies lessons on students’” map
literacy skills?

3. What are the students’ views on using orienteering in social studies lesson?
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Method

Research Design

In this study, mixed-methods research, which employs both qualitative and quantitative
research practices, was utilized to determine the impact of a sixth-grade social studies lesson
incorporating orienteering activities on students' academic achievement and map literacy levels. Mixed-
methods research is a methodology in which the researcher gathers and analyzes both qualitative and
quantitative data, examines the outcomes of both data sets together, and organizes them in a research
design to answer the research problem or hypothesis more precisely and in more depth (Creswell, 2017;
Creswell & Plano Clark, 2018). Assuming that qualitative and quantitative data have their strengths and
weaknesses, combining these two provides significant advantages in terms of eliminating the
limitations of the datasets, understanding the research problem comprehensively, and interpreting the
research results (Creswell & Plano Clark, 2018; Fraenkel & Wallen, 2009; Gokge, 2019). This study used
an experimental (intervention) design, one of the mixed-methods research designs. In this design, the
priority is on the quantitative data obtained from the experimental study. The researcher adds
qualitative data to supply and enrich the quantitative data before, during, and after the experimental
procedure. The qualitative processes are involved in the research to develop the overall design
(Creswell & Plano Clark, 2018; Gokge, 2019). This design was adopted because the qualitative data
regarding the students' perspectives were incorporated into the study after the intervention. The
qualitative data gathered after the experiment enables researchers to analyze the results of the
intervention in the classroom environment in greater detail and to explain why the intervention is
efficacious or ineffective (Creswell, 2017; Creswell & Plano Clark, 2018). The primary section of the
study, the experimental dimension, comprised a non-randomized control group design with pre- and
post-tests. The quasi-experimental procedure is an experimental research methodology in which study
groups are not allocated randomly (Robson, 1993; Simsek, 2014) and is commonly employed in studies
conducted outside the laboratory (Robson, 1993; Simsek, 2014). The study's independent variable is
orienteering, while the dependent variables are academic achievement and map literacy skills. Table 1
below shows the experimental design.

Table 1. The Experimental Design

Groups Pre-test Post-test
Experimental Group AAT-MLT Orienteering Practices AAT -MLT
Control Group AAT -MLT Curriculum-Based Teaching AAT -MLT

After the experimental procedure, semi-structured interviews were conducted to collect data
based on the qualitative approach to reveal the students” views on the intervention process. At the end
of the study, quantitative and qualitative data were interpreted together.
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Research Sample

The research sample consists of 53 students from 6/A and 6/B classes studying in a secondary
school in the eastern region of Turkey. The convenience sampling method was used in selecting the
sample. The convenient sampling was chosen since it is based on entirely available, quick- and easy-to-
reach subjects (Aziz, 2008; Yildirim & Simsek, 2011). The study was carried out in the fall semester of
the 2019-2020 academic year. The main reason for carrying out the study in this particular school was
that it was the closest school to the indoor sports hall in the district. Before determining the groups, the
school administration and teachers were interviewed and asked whether the students had any health
problems that would prevent them from doing orienteering practices. Due to the physical nature of the
workouts, efforts were made to protect students with heart illness, shortness of breath, etc., from
experiencing difficulties. In general, the numbers of students in the experimental and control groups
were similar in terms of age, gender distribution, and primary school GPA. One of the classes was the
experimental group [EG] (n= 26), in which orienteering practices were used; the other group was
randomly selected as the control group [CG] (n= 27), in which the standard curriculum-based teaching
was delivered. The maximum variation sampling method, one of the purposive sampling methods, was
used in determining the students to be interviewed in the qualitative part of the study (Yildinm &
Simsek, 2011). In this context, the research sample regarding the experimental group consists of 12
students selected on the basis of voluntarism and having different academic achievement levels (low,
medium, and high) according to the results of AAT and MLT.

Data Collection Tools

Quantitative data in the study were collected through the “Academic Achievement Test (AAT)”
developed by the researchers and the “Map Literacy Test (MLT)” developed by Sonmez (2010), and the
qualitative data were collected through the Semi-Structured Interview protocol prepared by the
researchers.

Academic Achievement Test

AAT was prepared within the framework of the standards for the 6th grade "People, Places,
and Environments (PPE)" unit in the 2018 Social Studies Curriculum (SSC) (MoNE, 2018). A draft test
consisting of 33 questions was developed by benefiting from the textbooks, the achievement tests
published by the MoNE, and the test books prepared by different publishing houses. After developing
test questions, each item must be examined individually. In particular, it should be evaluated in a
variety of ways, including whether it assesses the to-be-examined skill, is suitable for scientific accuracy
or scientific ethics, and contains any linguistic or grammatical errors (E. Karaca, 2008). Given this, after
developing the test items, the questions were examined by three experts in social studies, geography
education, and linguistics, and necessary editing was done in line with the feedback received. A pilot
study was conducted by administering the draft form to 50 seventh-grade students in four separate
schools in the eastern region of Turkey to avoid a missing or incomprehensible part prior to the
intervention and establish the test's reliability and validity.

The questions in the AAT have four options. The data obtained after the implementation was
calculated by giving a "1" point for the correct answers, a "0" point for the incorrect and blank answers,
and when multiple options were selected. Each student's test score was calculated after scoring. Then,
item analysis, one of the methods for analyzing item validity (Erkus, 2014), was conducted with the
TestAn software using the scores of the lower and upper groups, item difficulty, and item
discrimination index. The item difficulty and item discrimination index values obtained from the pilot
application of the 33-item test in the first version of the AAT are provided in Table 2 below.
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Table 2. Item Difficulty and Discrimination Values of AAT Pilot Test

Item Number Difficulty Index Discrimination Index Interpretation
1 0,607 0,357 Excellent

2 0,464 0,357 Excellent

3 0,607 0,643 Good

4 0,536 0,643 Good

5 0,429 0,571 Good

6 0,571 0,429 Good

8 0,643 0,571 Good

9 0,286 0,429 Good

10 0,500 0,286 Be improved
12 0,571 0,714 Good

13 0,429 0,714 Good

14 0,357 0,429 Good

15 0,571 0,571 Good

16 0,607 0,643 Good

18 0,821 0,357 Excellent

20 0,643 0,571 Good

21 0,357 0,243 Be improved
22 0,500 0,857 Good

24 0,577 0,846 Good

25 0,464 0,643 Good

26 0,393 0,357 Excellent

27 0,250 0,214 Be improved
28 0,500 0,571 Good

30 0,536 0,500 Good

32 0,500 0,714 Good

33 0,464 0,357 Excellent
Average 0,507 0,519 Good

As can be seen in Table 2, it was determined that the item discrimination index of questions 7,
11,17, 19, 23, 29, and 31 were below the value of 0.19 according to the results of the analysis. Therefore,
those were directly excluded from the test, as items with a value of 0.19 or less must be excluded (Celik,
2000). In addition, the stems, and distractors of questions 10, 21, and 27 were strengthened, and
necessary corrections were made accordingly. Since the other items' discrimination index was high, no
action was taken. Table 2 shows that the item difficulty coefficients in the final test ranged from 0.25 to
0.82, and the item discrimination coefficients ranged from 0.21 to 0.85. The item discrimination
coefficient takes values between (-1) and (+1). The (+)-signed values of this coefficient indicate that the
item's measured quality is compatible with the overall test's measured quality, whereas values near 0
suggest this is not the case (Turgut & Baykul, 2010).

After the AAT pilot application and item analysis, the number of questions in the achievement
test was reduced from 33 to 26. Considering the general results of the item analysis, the arithmetic mean
of the test was =12,800. Mean of the test difficulty was 0.503, and discrimination coefficient was 0.519.
Therefore, the values showed that the test had medium difficulty and high distinctiveness (Turgut &
Baykul, 2010). The highest score on the test was 24, and the lowest score was 4. The range value was
also 20. The standard deviation was 5,425. Reliability can be estimated using the formula known as
Kuder-Richardson (KR- 20) in multiple-choice and true-false tests. The KR-20 measures the internal
consistency of a test (Bastiirk, 2018, pp. 42). The KR-20 reliability coefficient was 0.794 in the completed
test. Considering this value, it was concluded that the test's reliability was high.
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Map Literacy Test (MLT)

The map literacy test developed by Sonmez (2010) consists of 25 questions. The questions are
organized according to the following skills: using scales, determining location and coordinates, finding
directions, measuring distances, understanding and interpreting symbols, and reading and interpreting
maps. The content validity study evaluates whether the items adequately represent the subject or
behavioral domain of particular interest. This representation is considered both in terms of target
behaviors and subject (Tekindal, 2009). Therefore, the content validity of MLT was analyzed. As a result,
“distance measurement skill” was removed from the 2018 curriculum despite being included in the 2005
sixth-grade SSC. Therefore, the questions related to this skill were excluded from the MLT, and the
number of questions was reduced to 20. Due to this change, item analyses were carried out again. The
MLT item analyses are shown in Table 3 below.

Table 3. Item Difficulty and Discrimination Values of MLT Pilot Test

Item Number Difficulty Index Discrimination Index Interpretation
1 0,731 0,538 Good

2 0,538 0,615 Good

3 0,769 0,462 Good

4 0,462 0,462 Good

5 0,385 0,308 Excellent
6 0,308 0,615 Good

7 0,577 0,692 Good

8 0,538 0,923 Good

9 0,615 0,615 Good

10 0,577 0,538 Good

11 0,538 0,769 Good

12 0,423 0,385 Excellent
13 0,500 0,538 Good

14 0,500 0,538 Good

15 0,577 0,538 Good

16 0,577 0,692 Good

17 0,423 0,538 Good

18 0,577 0,538 Good

19 0,769 0,462 Good

20 0,500 0,538 Good
Average 0,544 0,565 Good

As can be seen in Table 3, questions 5 and 12 were excellent, while all other questions were
good. Considering the overall item analysis results, the test's arithmetic mean was X=10.521. The highest
score was 18, and the lowest score was 3. The range value was 15. The standard deviation was 4,552.
Considering the KR-20 reliability coefficient in the completed test and the value of 0.770, it was
determined that the test’s reliability level was high. The average difficulty of a test is obtained by
dividing the arithmetic mean of the test by the number of items or by dividing the sum of the item
difficulties by the number of items. Mean of test difficulty indicates the level of student achievement,
the effectiveness of instruction, and the attainability of the desired behaviors (Uyar, 2019). Mean of test
difficulty for the MLT was 0.526, and the discrimination coefficient was 0.565. This result indicated that
the test was in an ideal range (Celik, 2000).

Semi-Structured Interview Protocol

The purpose of the semi-structured interview protocol developed by the researchers was to get
the student’s views on the orienteering activities. In particular, the students were asked to express the
points they had difficulty, liked, or disliked while doing these activities. Initially, there were eight
questions in the protocol, which were evaluated by two social studies and geography specialists.
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Accordingly, based on their comments, the questions were simplified, and the number of questions on
the form was reduced to 7. A pilot application was conducted to test whether the students understood
the finalized version of the interview protocol. The interview protocol was applied to 13 sixth-grade
students in a secondary school in the Eastern region of Turkey, and no problems were encountered.

Preparing Orienteering-Based Teaching Activities/Materials

The scope of the materials used in the study was developed in accordance with the objectives
of the topics of "Where am I in the World," "The Beauties of Our Country is on the Map," "The Wealth
of Our Country is on the Map" and "Who Lives Around Us" in the 6th-grade PPE unit. When PPE is
examined, the third unit of the social studies textbook (Yilmaz, Bayraktar, Ozden, Akpmar, & Evin,
2018) taught in the 2019-2020 academic year, and it is seen that there are 26 maps in total, including 1
sketch, 6 World Maps, and 19 Turkey Maps. Thus, orienteering maps were created using textbook maps
as a guide.

The ability to find and describe a direction, considered the foundation of reading directions
from maps, is a skill that facilitates individuals' daily lives. Consequently, it is a skill people frequently
use in everyday life (Akkus & Kuzey, 2018). Thus, before starting to cover the topics, an orienteering
practice was carried out with the students regarding the concepts of place and direction. In this practice,
known as grid orienteering, training bowls (funnel-pile) are placed at certain distances. It is one of the
activities designed to provide the individual with the knowledge of placing the map in the correct
direction (Bektas et al., 2019).

The materials within "Where Am I in the World" (Geographical Location Orienteering Map,
Continents and Oceans Orienteering Map, and Turkey Geographical Location Orienteering Map) were
prepared with the 'OCAD 10' software, using the maps in the textbook and the World and Turkey maps
available on the internet. These maps were created using the OCAD-10 software and printed on A-4
paper.

The materials prepared within the scope of topics "The Beauties of Our Country on the Map"
(Turkey's Landforms Orienteering Map, Turkey's Climate and Vegetation Map), "Our Country's Wealth
on the Map" (Turkey Economic Activity Orienteering Map, Turkey Mineral Orienteering Map), "Who
Lives Around Us?" (World Climate Types Orienteering Map and Matching Memory Games) were also
prepared with the OCAD-10 software and printed onto A-4 paper. Necessary corrections and additions
were made to these drafts by taking expert opinions. After the corrections, finish lines were added to
the maps. An example is given below.
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Activity Example 1. Find Your Geographical Location

Lesson / Grade Level

Social Studies / 6th Grade

Learning Area / Topic

People, Places and Environments / Where Am I in the World

Acquisitions and

6.3.1. Defines the geographical position of continents, oceans, and our

Explanations country by using the concepts related to location.
Duration 40 Minutes

Material / Tools Orienteering Map, Orienteering Target

Activity Name Find Your Geographical Location

Objectives of the Activity

They are asked to find the geographical locations of the provinces in
Turkey with the directional concepts in the social studies lesson. To do
so, orienteering techniques are used during the lesson.

The primary purpose of the activity is to ask the students to correctly
find the target points with the coordinate system given in the
information box and write them in the right order in the ‘control box’
after finding them.

In this activity, children play games while visiting orienteering targets
in order to familiarize themselves with the sport and have fun doing it.
Thus, three objectives are gained at the same time.

Application

A sketch of the gym in the school is drawn. Then a map of Turkey is
placed on this sketch. Direction concepts on the drawn sketch related to
5 different target points, which have been determined before, are
written on the information card. The orienteering track is prepared and
multiplied as much as the number of students. Students are asked to go
to the targets according to the direction concepts in the information
card. Then, they are asked to write the coordinates of the destinations in
the control box. Finally, students are asked to show which provinces the
numbers in the control box belong to on the ‘Political Map of Turkey’.
1- G2° D8° (Mersin) 2- K3° 5° (Bursa) 3- K1° D7° (Samsun)

4- G1° D6° (Erzurum) 5- G1° B4° (Malatya)

Activity Application Field

Gym
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Activity Example 2. Find Turkey Geographical Location Orienteering Map
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Orienteering maps contain information cards, targets, and control boxes above or below these
targets to write the information. The pupils first check the information cards on the map and then
proceed to the destination based on the information available. They then write the information under
the target into the control box. In this way, students complete the practice by reaching all the targets.
Orienteering maps are prepared for students to learn the skills taught in the course by living and
experiencing. When the students hold the A-4 sheet of paper in their hands, they first determine their
location and direction and then try to reach the destination using the map's information. A pilot study
was conducted in a different secondary school for the activities prepared before implementation. The
students' opinions about the activities were gathered, and they reported initial difficulty but
acclimatization with experience. Accordingly, it was determined that warm-up activities would precede
the actual implementation.

Experimental Procedure

After necessary permissions were obtained from Trabzon University Social and Human
Sciences Scientific Research and Publication Ethics Committee and Erzurum Provincial Directorate of
National Education, the implementation was initiated. First, one of the researchers taught the
experimental and control groups. Then, before applying orienteering activities in the experimental
group, students were informed about the orienteering sport and maps. The teaching consisted of two
stages. In the first of the three class hours allotted for the sixth-grade social studies lesson, students were
taught theoretical information about the topics' content. Then, in the remaining two class hours, they
used orienteering activities to turn the theoretical information they had learned into a skill. Table 4
below shows the weekly lesson schedule.
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Table 4. Weekly Lesson Schedule

WEEK 1

Lesson 1 (Theoretical)
Lesson 2 and 3 (Practice)

Parallels and Meridians, Continents and Oceans are studied.
1-Grid Orienteering

2-Where in the World am I application

3-Find Continents and Oceans application (Classic course)
4-Find Continents and Oceans application (Score course)

WEEK 2

Lesson 1 (Theoretical)

Lesson 2 and 3 (Practice)

Geographical location, Relative and Absolute location of Turkey are
examined.
1-Find the geographical location of Turkey.

WEEK 3

Lesson 1 (Theoretical)
Lesson 2 and 3 (Practice)

Turkey’s landforms are examined.
1-Find the landforms of Turkey (Classic course) application is carried

out.
2-Find the landforms of Turkey (Score course) application is carried out.

WEEK 4
Lesson 1 (Theoretical)
Lesson 2 and 3 (Practice)

The climate and vegetation of Turkey are examined.

1-Find the climate and vegetation of Turkey (Butterfly loop) application
is carried out.

2-Find the climate and vegetation of Turkey (Classic course) application
is carried out.

WEEK 5
Lesson 1 (Theoretical)
Lesson 2 and 3 (Practice)

Turkey’s economic activities and mines are examined.

1-Find Turkey’s economic activities application is carried out.
2-Find the mines of Turkey (Classic course) application is carried out.
3-Find Turkey’s mines (Score course) application is carried out.

WEEK 6
Lesson 1 (Theoretical)

Different climate types and characteristics of the world are examined.
1-Find World Climate Types (Classic course) application is carried out.
2-Find the World Climate Types (Memory Games Matching) application
is carried out.

Lesson 2 and 3 (Practice)

The activities mentioned above were designed in accordance with the standards of SSC. The
order of the activities was also determined according to the learning outcomes in the curriculum. The
sixth-grade PPE unit was covered in a total of six weeks. During this time, fourteen activities were
carried out in the lessons.

In the control group, the lessons were taught through regular curriculum-based instruction. In
the lessons with the control group, for instance, topics and concepts were presented in three class hours,
and the activities based on the comprehension questions and exercises in the textbook were carried out
related to the topic of “‘Where Am I in the World’, which was covered in the first week. At the end of the
lesson, open-ended, multiple-choice, true-false, and fill-in-the-blank questions were administered using
the smart board for general evaluation. In the control group, the other three topics were taught in a
similar way for five weeks.

Data Analysis

SPSS 22.0 software was used to analyze the data received from the academic achievement test
and the map literacy test. Initially, the data with missing values were examined during the data analysis,
and no data loss was detected. Then, it was examined whether the pre-test and post-test scores of the
students in the experimental and control groups obtained from both measurement tools showed a
normal distribution. Levene test was used to test the assumption of homogeneity. Since the number of
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students in each study group was 26 and 27, the Kolmogorov-Smirnov test was used for normality
analysis, and the kurtosis and skewness values of the data were checked. As a result of the normality
analysis, it was decided to use parametric tests since the data showed a normal distribution (p>0.05;
skewness and kurtosis=+2.00) (Can, 2017). In this context, independent samples t-test among parametric
tests was used to determine the significance of the difference between pre-test and post-test scores
obtained from academic achievement and map literacy tests. Finally, Cohen’s d formula was used to
determine the effect size of the experimental procedure as a result of analyses. Cohen’s d formula is
widely used in calculating the effect size for statistical methods in which the difference between the
mean of two groups is calculated (one-sample t-test, t-test for paired samples, t-test with unpaired
samples, etc.) (Cohen, 1988; Ozsoy & Ozsoy, 2013). In interpreting the effect size, d= .20- small, 4=.50-
medium, d= .80, and above as large for d value (Cohen, 1988, pp. 20).

Before conducting the semi-structured interviews for the qualitative part of the study, the
students were informed that their responses would be used for academic research. Then, they were
asked to answer the questions accurately and sincerely. Next, one of the researchers conducted in-
person and voice-recorded interviews. The interviews took approximately 30-40 minutes. The audio
recordings were then typed and transcribed. Finally, content analysis was used in the analysis of the
qualitative data. Since the common themes voiced by the students in the interviews had been identified,
codes and categories were developed, and the researchers explained them within a context (Yildirim &
Simsek, 2011). “Coding the data (reducing the data to meaningful parts and giving names to the parts),
combining the codes under broad categories or themes and presenting them with graphs, tables, and
charts, and making comparisons between them are the basic elements of qualitative data analysis”
(Creswell, 2007, pp. 148). The analysis was carried out following the stages specified by Miles and
Huberman (1994). Before coding, therefore, first, all interview data were read and examined, and
preliminary preparations were undertaken. Then, comparable views and expressions were identified,
codes were determined, and a code list was compiled. Finally, two researchers independently analyzed
the data in accordance with the predetermined codes. In this procedure, a consensus was reached
during the analysis process, which was conducted by consulting at regular intervals. Then, the codes
forming a meaningful whole were brought together, and categories were formed. Inter-rater reliability
is one of the methods to ensure data reliability in qualitative research (Cohen, Manion, & Morrison,
2000). The reliability formula (Reliability = Number of Consensus/ [Number of Consensus+ Number of
Disagreement] x100) suggested by Miles and Huberman (1994, pp. 64) was used to determine the
agreement between coders, and the percent of agreement among the coders was found to be
approximately 89%.
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Results
This section presents the findings from the data collection tools based on the research problems.

Results Regarding the Academic Achievement Test (AAT)

Students in the experimental and control groups were administered the AAT (Academic
Achievement Test) as a pre- and post-test. The scores of the students in the experimental and control
groups before the application were compared with the independent samples t-test by checking the
scores they got from the pre-test. The results are shown in Table 5 below.

Table 5. T-Test Results of the Experimental and Control Group’s AAT Pre-test Scores

Groups N X Sd t Df p
Experimental Group 26 9,30 4,82 595 51 600+
Control Group 27 8,70 3,47

When the pre-test results of the experimental and control groups were compared, there was no
significant difference between the achievement scores of the groups before the implementation
according to the t-test results (ts1)=-.525: *p>0.05). The experimental and control groups were close to
each other in terms of academic achievement levels before the experiment (see in Table 5). However,
when the average scores of both groups were examined, it was seen that the experimental group
X(Experimenta)-9.30 and the students of the control group X(contro-8.70 were very close to each other. After
comparing the post-test scores of students in the experimental and control groups using the
independent samples t-test, the results are presented in Table 6.

Table 6. T-Test Results of Experimental and Control Groups” AAT Post-test Scores

Groups N X Sd t Df P
Experimental Group 26 15,42 4,92

2,689 1 .010*
Control Group 27 12,14 3,89 /6 > 010

Comparing the post-test results, it was determined that there was a significant difference
between the achievement scores of the groups after the implementation and that the effect size of the
difference was at a moderate level according to the t-test results, (t ¢1=-2,689: p=0.10, <0.05; Cohen’s d=
0.739). The academic achievement level of the experimental group increased compared to the control
group after the experiment (see in Table 6). Considering the average scores of both groups, the
experimental group XExperimena)=15.42, and the control group Xconwy =12.14, it is seen that the
experimental group increased the average success rate more (3.28%) than the control group.

The topics in the AAT and the correct answer rates for each topic are given in Graph 1 below to
present the success variations between the experimental group and the control group.
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Graphic 1. Correct Answer Rate of AAT Questions by Experimental and Control Group Students

AAT was prepared under four different topics. As seen in Graphic 1, the experimental group
understood the topics better than the control group, and their success rates were higher. As can be seen
in the graph, "Who Lives Around Us" was the topic where students' success rates increased the most in
the experimental group, while "Maps are the Beauties of Our Country" saw the maximum increase in
the control group.

Results Regarding the Map Literacy Test (MLT)

Students in the experimental and control groups were administered MLT as a pre-test and post-
test to examine the influence of orienteering activities on map literacy skills. Then, the independent
sample t-test was used to compare the post-test scores of students in the experimental and control
groups following the application, and the results are shown in Table 7 below.

Table 7. T-Test Results of MLT Pre-test Scores of Experimental and Control Groups

Groups N X Sd t Df P
Experimental Group 26 6,61 2,53

4 1 .648*
Control Group 27 6,29 2,52 5 > 648

When the post-test results of the experimental and control groups are compared, the results of
the t-test indicate that there is a significant difference in the groups' achievement scores after the
implementation and that the effect size of this difference is high (t 1) =-.459: *p>0.05). According to these
findings, it is seen that the experimental and control groups were close to each other in terms of map
literacy levels before the experiment was carried out. Considering the average scores of both groups,
the experimental group Xexperimenta= 6.61, and the control group Xcontrol= 6.29, it is seen that the average
scores of the experimental and control groups are close to each other.
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The post-test scores of students in the experimental and control groups were compared with
the independent samples t-test after the implementation of the intervention, and the results are shown
in Table 8 below.

Table 8. T-Test Results of the Experimental and Control Groups on the Map Literacy Test Post-test

Scores
Groups N X Sd t Df )
Experimental Group 26 11,42 3,77

3,349 51 .002*
Control Group 27 8,48 2,51

When the post-test results of the experimental and control groups were compared, the t-test
revealed that there was a significant difference in the groups' scores after the implementation, with a
large effect size (t 51 =-3,349: p<0.05; Cohen’s d= 0.918). These findings suggest that the map literacy
achievement levels of the experimental group were increased compared to the control group after the
experiment. When the average scores of both groups were examined, the experimental group X experimental)
=11.42, and the control group X(control) = 8.48, it is seen that the experimental group increased the average
success more compared to the control group (2.62%).

The MLT skills and the overall average values of the answers within these skills are shown in
Graphic 2 below to illustrate the skills in which the experimental and control groups differed in success.
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90% 1 41,67 39,24 43,47 e 072
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Zgoﬁ i 22,2 22,94 36,1 37 42,6
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Graphic 2. Correct Answer Rate of MLT Questions by Experimental and Control Group Students

It is seen that the students in the experimental group increased their success rates more than the
control group, except for the questions about the scale-use skill. On the post-test, students in the
experimental group correctly answered questions about understanding and interpreting the symbols,
while students in the control group improved their proficiency in using scales.

Results Regarding the Interviews

Regarding the orienteering practices implemented in the social studies lesson, the views of 12
students from the experimental group were gathered through semi-structured interviews. The students
were asked questions about orienteering practices and their experiences regarding these practices in the
social studies lesson. The results of the qualitative analysis are presented in Table 9.
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Table 9. The Views of Experimental Group Students on Orienteering Practice

Category Code

Description and Students

Sample Answers

Better understanding
and detailed learning

The students stated that orienteering practices
provided more meaningful and permanent
learning by emphasizing the active and

Doing it practically in the social studies lesson makes it more 9
permanent in one’s mind. We are both having fun and learning, which
is a very good thing (510).

S5, 57, S12

&
S g . . .
g experience-based learning environment.
2 3 51,52, S4, S5, S6, 57, S8, 59, 10
-_é dcgn Learning with fun The students emphasized that they enjoyed the The positive aspects are that we learn very well, and it is very fun (59). 7
e .8 orienteering-based activities.
S 3 S1,53,57, S8, 59, S11, 512
& % Increasing class The students stated that the activities took the I think it made a lot of changes. For example, we had a great time. Of 4
a é participation lesson out of its routine and motivated them to course, since we are children, we love to have fun. Class participation
participate in the lesson. increased. We can’t wait for the social studies class to come (57).
S1, 56, 57, S11
Memory Matching The first activity that the students enjoyed the It was the last one because it was so good and fun (S8). 5
Games most: they evaluated the activity as enjoyable,
effective, and understandable.
® 53, 54, S5, S8, S10
}'E Find Continents and Students evaluated the activity of locating the It was to find the continents on the map. It was very good; I understood 4
S Oceans continents and oceans as fun and understandable.  the lesson (56).
< S1, S5, S6, S9
-"E Find Your location The students evaluated the Find Your Geolocation Each activity was better than the other, but finding your geolocation 3
% activity as understandable. was the best (512).
=41

Grid Orienteering

Students liked the grid-orienteering activity the
least.
S2, S5, S11

I liked the first activity more. But they were all good, we did different 3
things, and it had a positive impact (511).

130



Education and Science 2023, Vol 48, No 213, 113-142

Table 9. Continued

M. Ayuldes & Y. Akbas

Category Code

Description and Students

Sample Answers

Individual challenges

Lack of knowledge

Similarity of targets

Challenges Experienced in
the Activities

It was emphasized that group work was more
efficient.

S2

It was stated that they experienced faultily
due to a lack of positional information related
to continents and oceans.

S5

It was deemed problematic that the mine-
related targets on the track were close to one
another.

57

As I said above, I did not understand much from the work we did
alone. And it was hard (S2).

I had a little difficulty memorizing the continents. There is no
activity that 1 dislike (S5).

The reason why I had difficulty in the section of underground
resources was that the location of each underground resource was
similar to each other (S7).

Doing different activities and in
different venues

Different competitive activities

Giving a hint

Implementation

Displaying the map with
different materials

Recommendations Regarding the

Students desired that implementation be
conducted outdoors rather than indoors.
S2, 54

Since the last activity involved competition,
the students had more fun and wanted to
compete in other activities.

S3, 57

Students ask for help when they can’t find the
targets.

S5

They suggested that the world and Turkey
maps should be drawn differently on the
ground.

S12

For instance, we could go to other places and practice there. Or it
would be better if we did it outside. Of course, when the weather is
hot (S2).

Yes, for example, it could be a game like a maze. Or it could be a
game similar to the latest game (S3).

Yes. It can be carried out in the form of hide and seek. It can be
carried out in the form of hot or cold (S5).

I have suggestions. I think it could be the map of Turkey, not with
the ropes. But it was fun with the ropes as well (512).
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Table 9 demonstrates that the majority of students had favorable perceptions regarding the use
of orienteering activities during the teaching process. Most of the students stated that teaching through
orienteering provided more meaningful and permanent learning (f=9), learning with fun (f=7), and
increased class participation (f=3). Among the orienteering activities that the students liked the most
were memory matching games (f=5), finding continents and oceans (f=4), finding location (f=3), and grid
orienteering (f=3). Some students stated that they lacked subject knowledge and experienced difficulties
carrying out activities, performing individual tasks, and positioning close targets. In addition, it was
observed that the students had suggestions for the teaching process, including "creating different
activities in different places and showing the map with various materials," as well as "more competitive
activities" and "providing clues during the activities."

Discussion and Conclusion

With the activities employed in this study, an attempt was made to create a setting in which
students can, on the one hand, engage in orienteering and, on the other hand, gain knowledge of the
subject matter. In this context, the experimental group students improved their performance on the AAT
post-test outcomes, on average, more than the control group students. This was observed more clearly
in the subject (Where am I in the World?), which includes the concepts of place, direction, latitudes and
longitudes, continents, and oceans. At this point, the 'Grid Orienteering' activity (Activity 1) related to
direction finding was effective. Direction finding is one of the basic components of orienteering (Deniz
et al., 2012; Mottet et al., 2016). This activity, which requires determining the direction in a short time
and while in motion in unpredictable and complex settings, presents an essential study area for
evaluating and enhancing people's navigating skills (Mottet et al., 2016). Therefore, this skill was also
included in most of the other activities. Students' success was expected to increase as their orientation
skills grew. It has been suggested in different studies that orienteering improves navigation skills
(Adams, 1972; Avci, 2013; Kara, 2020; Orienteering New Zealand, 2014; Sezgin, 2020; Tuna & Balci,
2013). In one of the activities related to this subject (Activity 5), a sketch of the school gym was drawn,
and then the “Map of Turkey” was placed on this sketch. The directions were given on the sketch
information card, which required reaching five previously specified destinations. The number of
prepared sketches was multiplied by the number of students, and the students were instructed to follow
the directions on the information card to reach the designated locations. Then, they were instructed to
write the coordinates of the destinations in the control boxes and, at the final part of the activity, to
indicate on the 'Political Map of Turkey' which provinces the coordinates they wrote in the control boxes
correspond to. This activity aimed at developing students' direction-finding skills. However, during the
implementation, it was observed that some students had difficulty finding the given target points. This
may be because students did orienteering activities for the first time. The students' recommendation for
providing clues during the orienteering course confirms this perspective (Table 9). Uzuner (2019) also
emphasized that as students' orienteering experience increases, they find their target points more
precisely.

The implementation of orienteering activities with the giant maps of Turkey and the World
drawn on the floor of the indoor sports hall effectively improves students' understanding of the
concepts. Experimental group students tried to learn the subjects of "The Beauties of Our Country on
the Map," "The Wealth of Our Country on the Map," and "Who Lives Around Us" on maps, according
to the instructions given to them. In this process, students could think and understand verbal and spatial
knowledge and skills simultaneously and create mental structures accordingly. For instance, within
the 'Find Turkey’s Mines (Classical Course)' activity (Activity 11), the places where the mines are
processed were shown on the Turkey map drawn on the gym floor. During the activity, students were
required to complete the "find the mines" task, reach the targets on the map, and examine the
information beneath them. Thus, it was ensured that the information about the mines and the places
where the mines were in Turkey were matched and reconstructed in their minds as a whole. This was
followed by the ‘Find Turkey's Mines (Score course)' activity (Activity 12). Unlike the previous
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application, it was necessary to know the mine and its functions on the information card and reach the
destinations on the map to figure out the correct route. This way, it was ensured that students learned
the subject by understanding their spatial distribution and connections. In this regard, Anthamatten,
Bryant, Ferrucci, Jennings, and Theobald (2018) also stated that using giant maps in lessons can improve
spatial thinking and map reading skills.

In the study, the activity on climate and vegetation (Activity 8) was conducted on a Turkey map
drawn on the ground. On the map, the places where the three primary climates that are effective in
Turkey are surrounded by ropes of different colors. Within the framework of the butterfly orienteering
rules, after the students visited the targets in each climate zone, they came to the center and associated
the characteristics of the climate and vegetation in the other targets with the climate type in the center.
Afterward, the "Find the Climate and Vegetation of Turkey (classic track) activity” (Activity 9) was
conducted to reinforce the newly acquired knowledge. On the ground was drawn a map of Turkey's
latitude and longitude. Eight different targets were marked on the map. Students were instructed to
write each target's coordinates in the maps' control boxes. It was emphasized that they should indicate
to which cities these coordinates belong and the climate and vegetation prevalent in these cities using
the 'Political Map of Turkey.' These exercises, consisting of map-based activities integrated into the
orienteering course, enhanced the experimental group's students' understanding of the subject material.
In their research, Nurses (2014) stated that students' success increased more in social studies lessons
taught by using visual materials on subjects including climate and its characteristics.

Another factor affecting the experimental group's success in AAT is that orienteering practices
appeal to different intelligence types and skills. Considering this, Ozdemir et al. (2012) stated that
orienteering plays an active role in increasing students' mental, emotional, and physical skills. In this
respect, the activity of “"Find World Climate Types - Matching Memory Games" (Activity 14) can be shown
as an example. This activity was designed to teach the characteristics of the four climate types with the
greatest global impact. For the implementation of the activity, images of shelter, clothing,
transportation, and precipitation graphs belonging to four climate types were placed in different corners
of the sports hall. In one of the images placed opposite each other, visuals of the climate were paired,
while the visuals on the opposite side were in a complex form. That students run to the opposite side
after looking at these paired visuals can be an example of physical/psychomotor acquisitions.
Furthermore, after reaching the visuals, keeping them in mind and matching them with the ones in the
other corner can be an example of the acquisitions at the cognitive level; and the interest and motivation
demonstrated during the activities -as can be understood from the student comments in the interviews-
can be an example of the acquisitions in the affective dimension.

Although there are few studies examining the effect of orienteering on academic achievement
levels in social studies lessons, it has been emphasized in numerous studies that, due to its
characteristics as a sport that not only develops the body but also trains the mind and requires physical
competence and intelligence, orienteering produces successful results in the education of different skills
(Deniz et al., 2012; Ottosson, 1986; Seiler, 1985). On this point, Baytas (2021) found that orienteering
practices positively contributed to developing mental and psychomotor skills in deaf and hard-of-
hearing students at the secondary school level. In addition, it was emphasized that it enhanced problem-
solving skills and the ability to make correct and prompt decisions (Bektas et al., 2019; Orienteering
New Zealand, 2014; Seiler, 1985). Furthermore, in their study involving students with attention deficit
and hyperactivity disorder, Uzuner (2020) stated that students' problem-solving skills increased
positively with orienteering activities. Parallel to the present study's findings, other studies have
demonstrated that orienteering facilitates the transfer and development of geographical subjects (Aksin,
2008; Ava, 2013; Candan, 2019; imamoglu & hnamoglu, 2018; Tuna & Balci, 2013). On this basis,
Tanrikulu (2011) suggested that orienteering could be used to teach social studies in primary education,
geography in secondary education, and geographical subjects at the undergraduate level.
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When the experimental and control group students' MLT post-test scores were compared, it
was seen that the results were in favor of the experimental group and that the development of the map
literacy skills of the students in this group was higher. It is believed that out-of-class activities and
orienteering maps contributed to the success difference between the experimental group and the control
group, which favored the experimental group. Similarly, other studies show that students' map skills
improved more when assisted with maps in the classroom (Avsar, 2010; Bugdayc & Selvi, 2021;
Demiralp, 2007; Ooms et al., 2016). In addition, out-of-class activities can be shown as another factor
affecting the difference in success between both groups. In this sense, Sonmez and Aksoy (2012)
emphasized that out-of-class activities should be used in the context of teaching geography. In this
study, two-thirds of the lessons were taught outside the classroom, and the interviews with students
revealed that teaching lessons outside the classroom improved student participation and motivation.
Similarly, other studies concluded that the use of out-of-class activities increases students' motivation
and academic success (Aladag et al., 2021; Uziimct, 2007).

Considering the use of scales by the students, the control group's success level increased more
than that of the experimental group. Relevant literature shows that orienteering has a positive effect on
the ability to use scales (Avci, 2013; F. Karaca, 2008; imamoglu & 1mamoglu, 2018; Tuna & Balc, 2013).
However, the present study's findings are inconsistent with the literature. This is because the field (gym)
where all the activities take place was the same; hence the orienteering maps prepared for the activities
were all designed to the same scale.

Reviewing the related literature, it can be seen that orienteering has a positive effect on
navigation and map reading skills (Avci, 2013; Barrell & Cooper, 1986; Bektas et al., 2019; Candan, 2019;
Comak, 2021; F. Karaca, 2008; 1mamoglu & 1mamoglu, 2018; Ottosson, 1986; Ozcan, 2007; Seiler, 1985;
Tuna & Balci, 2013). In addition, having spent a great deal of time with maps while orienteering,
students are better able to understand maps created for a variety of objectives (Aksin, 2008; Barrell &
Cooper, 1986). However, studies are limited in terms of providing data on this subject. In their research,
Arikan and Aladag (2019) found that orienteering practices improved the map literacy skills of
undergraduate students in the School of Physical Education and Sports at a moderate level. However,
according to the findings of this study, orienteering had a positive impact on the map literacy skills of
students. Therefore, it can be stated that it would be beneficial to incorporate orienteering as a teaching
method for improving map literacy and other geographical skills in social studies classes. However, an
examination of the relevant literature reveals that the map-reading skills of students in primary and
secondary schools are inadequate (Erol, 2017), and it is recommended that these deficiencies be
addressed through the use of supplementary resources (Maxim, 1997) and active learning methods
(Uziimctii, 2007).

During the interviews with the students in the experimental group, they were asked about the
lessons taught through orienteering practices. According to their responses, phrases such as
"understand and learn better," "improve engagement in the course," and "it is lasting and enjoyable" are
prevalent. Most responses indicate that incorporating orienteering into social studies promotes student
participation and interest. It is noted that similar results were obtained in other studies as well (F.
Karaca, 2008; Tuna & Balci, 2013). For instance, Bektas et al. (2019) argued that orienteering plays a
crucial function in the development of cognitive skills, similar to a code revealed in this study,
‘'understands and learns better. Encouraging self-confidence and decision-making ability (Adams, 1972)
can also be assumed as a factor that increases students' interest and participation in the lessons. In
addition, the students underlined in interviews and practices that the primary appeal of orienteering is
its enjoyment, which is also emphasized strongly by Ferguson and Turbyfill (2013) in their research. In
a similar vein, Sezgin (2020) concludes, based on interviews with students regarding orienteering
practices, that all students enjoyed and appreciated the orienteering activities.

134



Education and Science 2023, Vol 48, No 213, 113-142 M. Ayuldes & Y. Akbas

In the interviews, it was observed that every student had a positive attitude toward the
practices. The positive impact of orienteering on individuals is supported by other studies (Alkan, 2021;
Aval, 2013; Ozcan, 2007; Tuna & Balci, 2013; Uzuner, 2019; Yilmaz & Dellal, 2020). However, three of
the experimental group's students who were interviewed reported having difficulty with the tasks. One
of the students, for instance, reported having difficulties understanding particular tasks. This situation
could result from the student's lack of peer support in individual activities. According to the literature
on orienteering, it has positive effects on health, intelligence, enjoyment, and social interaction (Li, 2021).
In addition, it provides a foundation for students to overcome obstacles more readily by working
together (Alkan, 2021). Another problem indicated as difficulty during implementation is the lack of
knowledge about the continents' locations due to the inability to match the names of the continents with
their specific locations. Orienteering is a sport that effectively employs cognitive processes, strategies,
and spatial memory (Bao et al., 2022; Di Tore, 2016). In this regard, it is expected that a student who is
confused about the continents will have difficulty formulating a strategy and determining where to go
during the activities. Another student explained that s/he had difficulty during the practices because
"the targets look the same". "Find Turkey's Mines" is the title of the implementation in which the student
mentioned similar targets. At this point, it can be argued that individual differences in spatial thinking
skills and cognitive learning processes are effective in terms of the student's experiences of difficulty
with particular tasks. In addition, the proximity of the mines' extraction areas is considered a
contributing factor to this problem. Moreover, it is important to state that when the experimental
group's students' responses to the AAT questions concerning mine were compared to those of the
control group, the experimental group had a higher percentage of correct responses.

Considering the implementation, 'Different places' and 'different activities are the most general
keywords in the students' recommendations. Another major concern among the students was that the
operations should be done on a competitive basis. Literature suggests that orienteering enhances
feelings of competition and excitement (Aksin, 2008; Bektas et al., 2019; Deniz et al., 2012). Furthermore,
Giiler (2009) asserted that well-adjusted competition in orienteering activities is an important stimulus
in the learning process. However, it was also underlined that a highly competitive environment would
have the opposite effect on student growth. Consequently, the present study's findings show that using
orienteering as a strategy in social studies classes enhanced student participation and interest.
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Suggestions

The implications derived from the research findings and the implementation experiences

collected by the researchers are presented below.

This study was conducted exclusively with sixth-grade students. However, orienteering can
also be practiced with students in the fourth, fifth, and seventh grades who are also taught the
social studies course. Additionally, it is believed that incorporating orienteering activities into
the instruction of other subjects within the social studies course would be advantageous.

Future research is needed to examine the impact of orienteering practices on the development
of skills such as decision-making, location analysis, collaboration, spatial thinking, and
problem-solving.

Including warm-up activities such as grid orienteering before orienteering-based instruction
may help students adjust to the process more quickly.

For orienteering activities, it can be helpful to create maps on the ground with paint or chalk to
prevent the risk of boundary lines shifting during implementation.

The PPE learning area corresponds to the wintertime. Therefore, altering the social studies
curriculum and choosing days with better weather can be advantageous for orienteering.

It should be noted that the maps used in the orienteering activities have varying scales. Thus, a
more significant contribution can be made to the student's understanding of the concept of scale,
which is the main component of the map, and to the development of their map literacy skills.

It is necessary to provide the required materials for teachers to integrate orienteering
successfully in their classrooms. Therefore, cooperation between the Ministry of National
Education and the Turkish Orienteering Federation makes it possible to obtain the necessary
orientation tools and types of equipment. Furthermore, it is thought that this cooperation will
also benefit the in-service training of social studies teachers.
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