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Abstract 

 

This study aimed to examine research on out-of-school learning environments in 

mathematics education from a holistic perspective through a systematic review and to 

identify prevailing trends.  By comparing the general characteristics and methods of 

studies on out-of-school learning environments in mathematics education conducted at 

the national level in Türkiye and in the international arena, this study aimed to highlight 

their similarities and differences.  Adhering to the Preferred Reporting Items for 

Systematic Review and Meta-Analysis (PRISMA) 2020 criteria, 36 studies were included 

in the analysis.  The document analysis method was employed to analyze the selected 

studies. Within the framework of the analyses carried out, it was determined that 

qualitative studies were generally preferred, while quantitative and mixed-methods 

studies were relatively less common. Regarding the temporal distribution of the studies, 

it was observed that most national-level research was conducted from 2018 onward.  

When examining the study groups, it was found that both national and international 

studies primarily focused on middle school students.  Furthermore, the findings indicate 

that existing studies broadly aim to assess the current state of out-of-school learning 

environments in mathematics education.  However, there is a need for more research on 

designing effective out-of-school learning environments and developing activities to 

enhance mathematics learning. 
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Matematik eğitiminde okul dışı öğrenme ortamlarına yönelik 

yapılan çalışmaların eğilimleri: Bir sistematik derleme çalışması 
 

 

Öz 

 

Bu çalışmada matematik eğitiminde okul dışı öğrenme ortamlarına yönelik çalışmaların 

sistematik derleme yoluyla, bütüncül bir bakış açısıyla incelenip eğilimlerinin 

belirlenmesi amaçlanmıştır.  Ulusal ve uluslararası literatürde matematik eğitimindeki 

okul dışı öğrenme ortamlarına yönelik çalışmaların genel özellikleri ve yöntemleri 

karşılaştırılarak bu alandaki çalışmaların benzer ve farklı yönlerinin ortaya çıkarılması 

hedeflenmiştir.  Bu doğrultuda Sistematik Derleme ve Meta-Analiz Çalışmaları için 

Tercih Edilen Raporlama Öğeleri (PRISMA) 2020 ölçütleri dikkate alınmış ve 36 

çalışma, araştırma kapsamına dahil edilmiştir.  Çalışmaların analizi için doküman 

incelemesi yöntemi kullanılmıştır. Gerçekleştirilen analizler çerçevesinde çalışmalarda 

genellikle nitel araştırmaların daha çok tercih edildiği, nicel ve karma türündeki 

çalışmaların görece daha az olduğu belirlenmiştir. Çalışmaların yıllara göre dağılımına 

odaklanıldığında, ulusal düzeydeki çalışmaların büyük çoğunluğunun 2018 yılı ve 

sonrasında gerçekleştirildiği sonucuna ulaşılmıştır. Araştırmaların çalışma grubu 

incelendiğinde ise ulusal ve uluslararası alanda ortaokul düzeyindeki çalışmaların daha 

çok tercih edildiği görülmüştür. Bulgulardan hareketle matematik eğitiminde okul dışı 

öğrenme ortamlarına yönelik daha çok durum tespitine yönelik çalışmaların 

gerçekleştirildiği, matematik eğitiminde okul dışı öğrenme ortamlarının nasıl 

tasarlanacağı ve ne tür etkinliklerin matematik eğitiminde öğrenmeleri daha etkin 

kılacağına yönelik çalışmalar daha çok ihtiyaç duyulduğu görülmüştür. Bu çerçevede 

araştırmacılara yönelik birtakım önerilerde bulunulmuştur. 

 

Anahtar kelimeler: Okul dışı öğrenme ortamları, matematik eğitimi, sistematik derleme 

 

 

1. Introduction 

 

In the age of technology, where information can be accessed through various means, 

individuals are expected to take advantage of these opportunities and actively engage in 

the education process. It is essential for individuals to actively participate in the 

educational process to develop not only cognitive skills but also psychomotor and 

affective skills [65]. Studies have shown that classroom learning activities in which 

students do not actively participate fail to achieve permanent and practical learning, 

resulting in limited outcomes [7]. For individuals interacting with their environment to 

acquire knowledge and achieve lasting and desired behavioural changes in both outcomes 

and processes, the settings for these interactions should be diverse [35]. In this context, 

the perspective that education should extend beyond the classroom and that schools 

should serve as a microcosm of real life becomes prominent [39]. 

 

Today, shifts in thinking about the role of schools, traditionally viewed as centers of 

knowledge transfer, are emerging. Societies striving to keep pace with the changing times 

place importance on raising individuals who are knowledgeable, competent, and aware 

of their national values. At this point, societies prioritize fostering permanent and 

effective student learning through process-oriented approaches and skill-based 

educational models in schools and institutions [57]. This intellectual shift observed in 
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institutions offering formal education highlights the need for teaching programs designed 

to provide a multi-dimensional perspective, a skill that requires direct interaction with the 

environment. Since in-school and classroom activities alone are insufficient to address 

this transformation, classroom education must be complemented by learning 

environments outside the school [31, 64]. 

 

The concept of out-of-school learning, also known as non-formal learning, is founded on 

the principle of integrating formal education with daily life experiences. Additionally, 

out-of-school learning highlights the importance of designing everyday spaces to align 

with experience-based activities. Out-of-school learning environments enable students to 

learn at their own pace and meet the objectives outlined in the curriculum [56, 13]. 

Utilizing spaces for informal learning, such as libraries, museums, natural areas, science 

and art centers, and zoos as tools for formal education, represents a foundational aspect 

of this approach [45]. Experiences in informal learning environments enhance students' 

interest, curiosity, and motivation in their studies while strengthening their cognitive 

abilities [51]. 

 

The fundamental characteristics of education within the framework of out-of-school 

learning environments are outlined as follows [77]. 

• Designed in accordance with the curriculum and educational philosophy. 

• The places to be preferred should have a systematic design and be suitable for 

the students' readiness level. 

• Include institutions outside the school related to the subject or concept to be 

taught. 

• The mentioned areas allow students to develop social relationships outside the 

school boundaries. 

 

The characteristics expected to develop in students who benefit from out-of-school 

learning environment activities that allow the use of different types of intelligence are 

emphasized as follows [24, 69]. 

 

• Being able to observe, infer, and predict. 

• Being able to recognize and explain course-related materials. 

• Problem solving. 

• Adapting to group members. 

• Learning by discovery and analytical thinking. 

• Experiencing materials that cannot be encountered within school boundaries. 
 

Considering the benefits they offer students, out-of-school learning environments clearly 

represent an essential education component. The 2023 Vision Document by the Ministry 

of National Education (MoNE) in Türkiye highlights the importance of integrating out-

of-school learning environments into education and training.  The 2023 Vision Document 

emphasizes that fostering creative thinking, research, inquiry, and discovery within the 

Turkish Education System can effectively be achieved beyond school boundaries [7].  

Following the publication of the Vision Document in 2018, provincial directorates of 

national education across Türkiye initiated efforts in 2019 to establish recordable out-of-

school learning spaces tailored to their specific needs. In the 2023 vision document, which 

emphasizes that every place that can be encountered in daily life can also be an education-

training center, another noteworthy situation is that educational institutions should 
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provide learning environments where students can gain experience in cooperation with 

different institutions in the surrounding area [48]. 
 

Examining the curricula taught in Türkiye reveals evaluations of out-of-school learning 

environments. Several general objectives outlined in the curriculum published by MoNE 

in 2018 can be linked to out-of-school learning environments [39, 48]. In this context, 

some objectives related to the curriculum are as follows [48]. 

 

• Developing mathematical literacy skills and using them effectively. 

• Understanding the relationship between people and objects and between objects 

and objects by using the language of mathematics effectively. 

• Understanding mathematical concepts and using these concepts in daily life. 

• Effectively managing one’s learning process by developing metacognitive 

knowledge and skills. 

• Developing a positive attitude towards mathematics through experience-based 

activities while learning mathematics and approaching problems confidently. 

• Developing the skills to conduct research and produce and use the knowledge 

produced. 

• Understanding the relationship between mathematics and art and aesthetics. 

 

Considering these objectives in the curriculum, it is stated that educational activities 

should be directly related to daily life, prioritize socialization and personal development, 

and encourage students to engage in experience-based processes actively. Mathematics is 

one of the disciplines where out-of-school learning processes can be effectively applied.  

In this context, dedicated periods have been allocated for out-of-school learning activities 

in the 2024 Türkiye Century Education Model mathematics curriculum [49, 50]. 

 

When the studies in the literature on out-of-school learning environments are examined, 

it is noteworthy that the studies are predominantly in fields such as preschool, science, 

and social studies. Saraç [57] conducted a content analysis study on research on out-of-

school learning environments in Türkiye. The study found that most of the research in 

Türkiye focused on the field of science. Studies also found that studies predominantly 

favoured nature practices, trips, museums, and science centers. Saraç, notes a lack of 

research on out-of-school learning in mathematics education in Türkiye.  Many studies 

emphasize the insufficient research on out-of-school learning environments in 

mathematics education [8, 10, 37, 63]. 

 

Aydoğdu et al. [8] examined the opinions of 20 secondary school mathematics teachers 

regarding out-of-school learning environments in mathematics education. The study 

concluded that while teachers found such environments beneficial, they faced challenges 

due to economic, financial, and administrative constraints. Additionally, the research 

revealed that teachers had limited knowledge about out-of-school learning environments.  

Similarly, Kır et al. [39] explored mathematics teachers' perspectives on using out-of-

school learning environments. Their study found that none of the 12 participating teachers 

had received training in these environments, concluding that mathematics teachers lack 

sufficient knowledge in this area.  

 

Andersson and Johansson [2] and Sturm and Bogner [62] stated in their studies that out-

of-school learning environments positively affect students' attitudes. Similarly, Bozdoğan 

[12], Bozdoğan and Yalçın [11], and Morag and Tal [47] reported that such environments 
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increase students' interest, while Çığrık and Özkan [20] noted their positive impact on 

students' motivation. Jarvis and Pell [29] found that out-of-school learning environments 

raise students' awareness and enhance their ability to connect mathematics to daily life.  

Genç et al. [27] also highlighted that these environments help develop 21st-century skills. 

 

1.1. Purpose of research 

Considering the new curriculum of the Turkish Century Education Model, it is 

emphasized that most mathematical skills are built on conceptual foundations, focusing 

on developing literacy skills [49, 50]. In both primary and elementary school levels of 

this curriculum, out-of-school learning activities are highlighted, and dedicated lesson 

hours are allocated for such activities [49, 50]. Mathematics teachers are, therefore, 

expected to implement practices that utilize out-of-school learning environments. 

However, Aydoğdu et al. [8] and Kır et al. [39] highlight that mathematics teachers lack 

sufficient knowledge about out-of-school learning environments. Additionally, Aydoğdu 

et al. [8], Kayhan-Altay and Yetkin-Özdemir [37], Bahadır and Hırdıç [10], and Temel 

[63] assert that research on out-of-school learning environments in mathematics 

education remains limited. 

 

Given these circumstances, determining a clear framework for out-of-school learning in 

mathematics education and identifying effective activities and studies in this area are 

essential to supporting teachers and researchers working in the field. This study aims to 

systematically review research on out-of-school learning environments in mathematics 

education, providing a holistic perspective and identifying trends. Specifically, the study 

seeks to compare national and international research on this topic to uncover similarities 

and differences. Two primary outcomes are expected from the study: first, identifying 

trends and focus areas in research on out-of-school learning environments in mathematics 

education, and second, determining gaps in the literature to highlight the types of studies 

needed to advance the field. 

 

1.2. Research problem 

In line with the determined purpose, the research problem of the study was determined as 

follows: 

What is the tendency (general situation) of studies on out-of-school learning 

environments in mathematics education? 

 

1.2.1. Sub problems 

National and internationally published studies on out-of-school learning environments 

in mathematics education; 

 

Sub-Q1. What are the general characteristics (keywords, distribution by year)? 

Sub-Q2. How is it distributed according to their methods (research design, sample, data 

collection tools, data analysis methods)? 

 

 

2. Method 

 

2.1. Research design  

In this study, which examines trends in research on out-of-school learning environments 

within the scope of mathematics education, the systematic review method was selected 

as the preferred research approach.  A systematic review is a research method designed 
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to summarize and synthesize the findings of studies conducted on similar topics [28].  

This method not only integrates findings from studies in the chosen field but also provides 

a critical evaluation and addresses problems related to the field [26]. 

 

In recent years, systematic reviews have been increasingly utilized in education to 

simplify, synthesize, and make sense of complex, fragmented, or contradictory findings 

while also enhancing the generalizability of the results [71]. Known as a systematic 

review or systematic literature review, this approach was deemed appropriate for the 

present study because it examines all relevant published sources on the topic and reports 

the results comprehensively [32]. 

 

2.2. Data collection tools 

Within the framework of examining studies on out-of-school learning environments in 

mathematics education, the ERIC, Web of Science, Google Scholar, and ULAKBIM 

TRDizin databases were utilized during the data collection process.  The searches were 

conducted using keywords determined within the scope of the research.  These keywords 

included: “okul dışı öğrenme ortamları”, “formal olmayan öğrenme ortamları”, “okul dışı 

öğrenme”, “matematik eğitimi”, “out-of-school learning”, “mathematics education,” and 

“out-of-school learning environments.”  
 

The searches conducted in the databases based on these keywords are listed as follows: 

"okul dışı öğrenme ortamları" matematik eğitimi 

"okul dışı öğrenme ortamları" matematik 

"okul dışı öğrenme" matematik 

"formal olmayan öğrenme ortamları" matematik eğitimi 

"sınıf dışı öğrenme" "matematik" 

"out of school learning" math 

"out of school learning" mathematics 

Out of school learning environments 

Non formal education topic mathematics 
 

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

2020 criteria were applied throughout the data collection process.  The PRISMA 2020 

checklist is a guiding framework for conducting systematic reviews and meta-analyses 

[53]. According to the PRISMA 2020 guidelines, systematic reviews should be presented 

in alignment with the checklist [32]. The reporting of studies identified through the 

screening process, following the PRISMA 2020 flow diagram, is as follows: 

 

 
Figure 1. Steps followed in the literature review using the prisma 2020 flow diagram 
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Some inclusion criteria were determined to detect the studies to be included in the 

compilation within the diagram framework in Figure 1. The requirements determined 

during the inclusion process are listed as follows: 

 

Table 1. Criteria for study exclusion and ınclusion 

Included Studies Excluded Studies 

Open Access studies 

Article-type publications 

Studies with no Access to Full Text 

Studies in the form of Master’s and 

Doctoral Theses 

Studies published in the Scope of 

Mathematics Education 

Studies not within the scope of 

mathematics education 

Studies published in the Scope of Out-of-

School Learning 

Studies not within the scope of 

mathematics education 

 

2.3. Data analysis 

Following the completion of the literature review, the studies to be included in the 

analysis were selected, and the document review method was chosen for their evaluation.  

Document analysis is a systematic research method used to examine the content of written 

materials [68]. To ensure a systematic approach during the document analysis, the 

selected studies were analyzed using the article review form [Appendix 1]. 

 

2.4. Validity and reliability 

Each study included in the research was evaluated using the article review form. To 

ensure theoretical validity, it is recommended that evaluations involve experts other than 

the researcher [15]. Accordingly, the reliability of the analyses was enhanced by 

consulting experts with experience in out-of-school learning during the classification and 

analysis of the data.  One method to increase the validity and quality of research is through 

detailed descriptions [70]. In this regard, each study stage was explained in detail, and 

introductory formats were provided to ensure validity. Clearly and comprehensively 

presenting the data analysis is also recognized as a method for enhancing the validity and 

reliability of research [18]. 

 

 

3. Findings 

 

3.1. Findings regarding the first sub-problem 

The findings related to the first sub-research question of the study 'What are the general 

characteristics (e.g., keywords, distribution by years) of the studies published nationally 

and internationally on out-of-school learning environments in mathematics education?' 

are as follows: 
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Graph 1. Distribution of published studies by databases 

 

Referring to Graph 1, the distribution of studies obtained within the scope of the research 

across various databases reveals that 35 out of 36 studies (97.2%) are indexed in Google 

Scholar, 11 (30.6%) in TRDizin, 10 (27.8%) in ERIC, and 9 (14%) in Web of Science. 

The national and international distributions of the studies are presented in Graph 2. 

 

 
Graph 2. Distribution of published studies by national and international sources 

 

The distribution of published articles on out-of-school learning environments in 

mathematics education is presented in Graph 2. Of these studies, while 23 (64%) were 

published nationally, 13 (36%) were published internationally. A line graph was used to 

compare the yearly distribution of national and international studies included in the 

research. The distribution of these studies by years is as follows: 
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Graph 3. Distribution of published studies by years 

 

An examination of Graph 3 reveals that studies published internationally on out-of-school 

learning environments in mathematics education date back to 1985. Although there was 

no significant increase in international studies after 1985, they continued sporadically 

until 2023, when a noticeable rise occurred compared to previous years. In the national 

context, the first studies began in 2013, with a marked increase observed from 2018 

onward. Notably, the rise in national studies in 2023 mirrors the trend in international 

studies. 

 

Another aspect examined in the research pertains to the sub-problem regarding the 

keywords of the studies. Figure 2 presents the findings derived from an analysis of these 

keywords. The figure was created using a ‘Word Cloud’ application that is available 

online. 

 

 
Figure 2. Word Cloud of keywords of the studies 

 

When the keywords from studies on out-of-school learning environments in mathematics 

education included in the compilation were examined, 64 unique keywords were 

identified across 23 national studies.  The most frequently used keywords were “Out-of-

school learning” (n=16), followed by “Mathematics education” (n=13), “Out-of-school 

learning environments” (n=8), “Informal learning” (n=7), “Mathematics teaching” (n=5), 

“View” (n=3), and “Attitude” (n=3). The frequency of other keywords ranged between 1 

and 2. The analysis revealed a scattered structure, with no specific keyword emerging as 
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the focal point of the studies published on mathematics education and out-of-school 

learning environments. 

 

In international studies, the most commonly used keywords were "Out-of-school 

learning," "Mathematics education," and "STEM," each appearing four times. Other 

keywords included "Informal education" (n=2), "Funds of knowledge" (n=2), "Preservice 

teachers" (n=2), "Attitudes" (n=1), "Belief" (n=1), "Parental engagement" (n=1), 

"Parental involvement" (n=1), "Homework" (n=1), "Mathematical moments" (n=1), 

"Out-of-school environments" (n=1), "Caregiver-child" (n=1), "Symmetry" (n=1), 

"Constructionism" (n=1), "Multiple intelligence theory" (n=1), "Mobile technology" 

(n=1), "Seamless learning" (n=1), "Service learning" (n=1), "Creative problem solving" 

(n=1), and "Underrepresented students" (n=1). 

 

3.2. Findings regarding the second sub-problem 

The second sub-problem of the research focuses on ‘how studies conducted on out-of-

school learning environments in mathematics education are distributed according to 

their methods (research design, sample, data collection tools, data analysis methods)’.  

In this context, national and international studies were examined based on their research 

designs, samples, data collection tools, and data analysis methods. The findings are 

presented below. Table 2 provides the distribution of studies on out-of-school learning 

environments in mathematics education at the national level, which is included in the 

scope of the research according to their research designs. 

 

Table 2. Distribution of nationally published studies according to research designs 

 

Type Research Design Frequency (f) Percentage (%) 

Qualitative Studies Case study 6 26 

Phenomenology 2 9 

Phenomenography 1 5 

Phenomenological 

science 

1 4 

Survey 1 4 

Unspecified 1 4 

Total  12 52 

Quantitative Studies Quasi-experimental pre-

post test 

2 9 

Total  2 9 

Mixed Methodology Purposive sequential 

design 

1 4 

 Unspecified 7 31 

 Document analysis 1 4 

Total  9 39 

Overall total  23 100 

 

Table 2 indicates that qualitative methods (f=12, 52%), quantitative methods (f=2, 9%), 

and mixed methods (f=9, 39%) were used as research designs in nationally published 

studies on out-of-school learning environments in mathematics education. 
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The distribution of international studies included in the research, based on their research 

designs, is presented in Graph 4: 

 

 
Graph 4. Distribution of internationally published studies according to research designs 

 

It was observed that the studies on out-of-school learning environments in mathematics 

education did not explicitly specify their research methods (qualitative, quantitative, or 

mixed).  Upon examining Graph 4, it was found that approximately 70% of the studies 

(f=9) did not emphasize their research design.  Additionally, two studies (15%) employed 

case studies, while another two studies (15%) utilized a mixed research method. 

 

The study groups in the examined studies were analyzed to explore the distribution of 

research methods further.  The distribution of the national studies based on study group 

levels is presented in the Graph 5: 

 

 
Graph 5. Study group levels of nationally published studies 

 

When Graph 5 is examined, it is observed that seven studies on out-of-school learning 

environments in mathematics education were conducted with middle school students 

additionally, five studies involved teacher candidates, four involved teachers, and three 

involved parents. The study group level was not specified in 4 of the studies. 
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The distribution of international studies included in the research based on study groups is 

shown in Graph 6: 

 

 
Graph 6. Study group levels of Internationally published studies 

 

When examining the study group levels of international studies in Graph 6, it is observed 

that most studies focus on middle school students (f=5). Additionally, there are studies 

involving parents, teacher candidates, and primary school students.  Notably, no studies 

on out-of-school learning environments in mathematics education were identified 

nationally or internationally for high school students, graduate students, or academicians. 

 

Another criterion for analyzing the studies in terms of method is the data collection tools 

used.  The distribution of national studies included in the research according to their data 

collection tools is as follows: 

 

 
Graph 7. Data collection tools of national studies 

 

The distribution of the international studies examined according to data collection tools 

is given in graph 8: 
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Graph 8. Data collection tools of international studies 

 

When examining the data collection tools used in international studies, interviews appear 

to be the most frequently preferred method (f=7). Tools such as surveys, observations, 

tests, diaries, and scales are also utilized. However, as shown in Graph 8, the data 

collection tools for seven studies are not specified. 

 

Another aspect examined to understand the methods used in studies on out-of-school 

learning environments in mathematics education is the data analysis methods employed.  

The distribution of national studies included in the research according to their data 

analysis methods is as follows: 

 

 
Graph 9. Data analysis methods of national studies 

 

When examining the data analysis methods used in studies on out-of-school learning 

environments in mathematics education, as shown in Graph 9, content analysis was found 

to be the most frequently preferred method (n=15). Other methods identified include 

descriptive analysis, t-test, open coding technique, Mann-Whitney U test, and Wilcoxon 

signed-rank test. However, it was determined that the data analysis method was not 

specified in four studies. 
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The distribution of international studies included in the research according to their data 

analysis methods is presented in Graph 10: 

 

 
Graph 10 Data analysis methods of international studies 

 

Among these studies, two utilized document review, and two employed focus group 

analysis. Additionally, one study used descriptive analysis, one employed thematic 

analysis, and another applied pre-test and post-test data analysis methods. 

 

 

4. Discussion, conclusion and recommendations 

 

This research aimed to systematically compile studies on out-of-school learning 

environments in mathematics education, analyze them holistically, and identify their 

trends.  The study is significant for generating ideas and guiding future research on out-

of-school learning environments within mathematics education.  In this context, 36 

studies published in national and international databases were included in the research. 

 

Saraç [57], who conducted a content analysis of studies on out-of-school learning 

environments in Türkiye, highlighted the lack of research in this area within the field of 

mathematics education up to 2017. The findings of this study align with Saraç's 

observations, as national studies on out-of-school learning environments in mathematics 

education were primarily conducted after 2018. This increase is believed to be influenced 

by the 2023 Vision Document published by the MoNE in 2018 and the subsequent guides 

on out-of-school learning environments issued by provincial National Education 

Directorates. 

 

The 2023 Vision Document [78] emphasizes that course activities aimed at fostering 

students' creative thinking, research, inquiry, and discovery skills can be conducted 

outside school boundaries [8, 39, 46]. An examination of international research reveals 

that studies on mathematics education and out-of-school learning environments date back 

to 1985 [73]. Although no significant increase occurred in subsequent years, such studies 

have continued sporadically. Overall, both national and international research on out-of-

school learning environments in mathematics education suggests that this field remains 

underexplored. 
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An analysis of the keywords used in national studies on out-of-school learning 

environments in mathematics education, as included in this research, identified a total of 

71 different keywords across 23 studies. The terms “out-of-school learning” and 

“mathematics education” were the most prevalent.  However, other keywords appeared 

fragmented, indicating that the studies lacked a unified focus. Another notable 

observation is the frequency of the terms “view” (used 4 times) and “attitude” (used 3 

times), suggesting that many studies in this area concentrated on exploring attitudes [9, 

10, 22, 38, 39, 61, 67, 72]. 

 

When the study group levels of research on out-of-school learning environments in 

mathematics education are examined, it is observed that middle school levels are the most 

commonly studied.  However, studies at the primary and preschool levels appear to be 

insufficient. This suggests that out-of-school learning activities are underutilized at the 

preschool and primary school levels. Considering that children's interactions with 

concrete objects support their understanding of abstract concepts [59], this is particularly 

significant in mathematics education, where abstract concepts are prevalent. Activities 

conducted in out-of-school learning environments that allow students to engage with 

concrete objects can enhance their abstraction skills. Therefore, there is a pressing need 

for more applications of out-of-school learning environments in mathematics education 

at the preschool and primary school levels. 

 

Another aspect examined in this research is the design of studies on out-of-school learning 

environments. It is observed that the majority of these studies adopt qualitative research 

methods. Within this context, case studies are predominantly used, data is often collected 

through interviews, and content analysis is the most commonly employed data analysis 

method in qualitative research. The scarcity of quantitative and mixed-method studies 

highlights a significant gap in the field.  There is a clear need for more quantitative and 

mixed-method research on out-of-school learning environments in mathematics 

education. Quantitative studies are almost non-existent at national and international 

levels, and experimental studies are similarly rare. The prevalence of case studies reflects 

the overall trend in the field but also underscores the lack of application-oriented research. 

This suggests a need for more process-oriented, exploratory, and planning-focused 

studies on out-of-school learning activities designed for these environments.  Expanding 

the range of research methods to include quantitative, mixed-method, and 

phenomenological approaches, particularly those that offer models for out-of-school 

learning environments, would significantly contribute to the diversity and development 

of the field. 

 

When the mathematics curriculum is examined, it is noted that students transition from 

concrete thinking to abstract thinking during the middle school years [48]. According to 

the findings, while studies on out-of-school learning environments and mathematics 

education predominantly focus on the middle school level, these studies often remain 

superficial due to their qualitative nature. During this critical period, where students 

transform concrete information into abstract concepts, utilizing out-of-school learning 

environments through various activities can facilitate a positive transition by enabling 

students to meaningfully connect the knowledge acquired in school with their 

surroundings [45]. 

 

The emphasis on out-of-school learning environments in the new Turkish Century 

Education Model mathematics curriculum published by the MoNE in 2024 is evident in 
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the statement: “The time allocated for lesson hours is the time allocated for out-of-school 

learning activities, research, and observation, social activities, project work, local studies, 

reading studies, etc.” [49, 50]. This highlights the importance of activity-based studies in 

mathematics education within out-of-school learning environments.  However, while 

current research evaluates activity-based studies at a sufficient level, there remains a need 

for further investigation into how these activities impact students' academic success and 

attitudes.  Additionally, the lack of adequate quantitative research in this area underscores 

the necessity for further studies exploring these effects. 

 

Experimental and activity-based studies play a crucial role in supporting teachers with 

activities conducted outside the school environment. The study titled Mathematics 

Teachers’ Views on Out-of-School Learning Environments by Aydoğdu et al. [8] 

concluded that mathematics teachers lack sufficient knowledge about out-of-school 

learning environments.  Experimental and activity-based research in this area can help 

mathematics teachers utilize these environments more effectively in line with the new 

curriculum.  In this context, alongside studies that explore the current situation—such as 

those focusing on attitudes and opinions— it is equally essential to prioritize research that 

includes experimental, activity-based approaches, achievement-environment matching, 

and effective out-of-school teaching designs. Such studies can provide valuable insights 

into students’ attitudes, motivation, academic success, and perceptions of out-of-school 

learning environments in mathematics education. 

 

Moreover, a notable gap is a lack of scale development studies in mathematics education 

for out-of-school learning environments. Addressing this deficiency through the 

development of scales and tools to assess variables such as attitudes, motivation, and 

academic achievements of teachers, prospective teachers, and students is essential.  These 

efforts will help to establish a more comprehensive understanding of out-of-school 

learning environments and their impact on mathematics education. 
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YAZARI  

YAYIN YILI  

DERGİSİ  

ARAŞTIRMA 

YÖNTEMİ 

NİTEL NİCEL KARMA 

□ Durum çalışması 

□ Olgubilim 

□ Örnek olay 

□ Teori oluşturma 

□ Fenomenoloji 

□ Tarama 

□ Diğer ……………. 

□ Deneysel 

□ Yarı Deneysel 

□ Zayıf Deneysel 

□ Tek Denekli 

□ Karşılaştırmalı 

□ Korelasyonel 

□ Diğer …………….. 

□ Açıklayıcı 

□ Keşfedici 

□ Çeşitleme 

□ Gömülü 

ÖRNEKLEM □ Okul öncesi 

□ İlköğretim 

□ Ortaöğretim 

□ Lisans 

□ Lisansüstü 

□ Öğretmen 

□ Yönetici 

□ Veliler 

□ Diğer …………………. 

VERİ 

TOPLAMA 

ARAÇLARI 

□ Anket 

□ Başarı testi 

□ Algı/Tutum/Yetenek/Kişilik Testi 

□ Görüşme 

□ Gözlem 

□ Günlük 

□ Diğer ……………… 

VERİ ANALİZ 

YÖNTEMLERİ 

□ İçerik Analizi 

□ Betimsel Analiz 

□ T- testi 

□ Korelasyon 

□ ANOVA/ANCOVA 

□ MANOVA/MANCOVA 

□ Faktör Analizi 

□ Regresyon 

□ Non Parametrik Testler 

□ Diğer ………………… 

 


