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1 Introduction 

 

Primary school education is of great significance. The foundations for the character, 

intellect and the several intelligences of the child, the future’s citizen are being set 

during those years. For many years, many countries have been investing in the 

education of their citizens. Many educators studied thoroughly to find the best 

practice of education of which main aim is the development of an integrated human 

being. Mathematics education consist a significant part of this development since 

mathematical skills are needed in numerous situations every day in our lives. At least 

two of the seven intelligences Gardner (cited in Higgins & Nicol, 2002) suggests that 

a person should develop are connected with mathematics (one being the logical-

mathematical itself
1
).   

 

1.1 Statement of purpose and research questions 

 

This study is directed in the endeavor for the improvement of primary school 

education and the possibilities of succeeding through outdoor education. Primary 

school education in Greece has been gradually changing towards the progressive 

educational philosophy of Dewey, Piaget, Vygotsky and other philosophers of 

education. This process of changing is constant and the direction of the change is 

defined not just as progressive education but as the best methods that fulfill the 

educational aims to the utmost. A sine qua non factor for a successful change is to be 

aware of what should be changed and how. Further down an outline for the theories of 

outdoor education and mathematics education is given in order to show that the 

former has a high potential to contribute to the progressive development of education, 

and specially mathematics education. Thus, an important step to be taken for the 

introduction of outdoor education to the Greek educational system is the identification 

of the existing levels of connection they have, and if they have any. Eventually, the 

research is providing adequate evidences about the existing situation and the 

possibilities or capacities for a change. Thereby, the Greek teachers and masterminds 

                                                
1
 The other one is spatial intelligence, while musical intelligence is from one point of view connected 

with mathematics as well as linguistic intelligence. 
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of education who are seeking the compliment of indoor education with the 

implementation outdoor education, as suggested by Dahlgren and Szczepanski (1998, 

p. 40), will have a ground to work upon. The research could be also useful for a 

potential reformation of the curriculum and syllabus of mathematics education 

primarily in Greece and possibly in other countries. 

Specifically, the research questions of this study are: 

Are there any evidences of outdoor education in the Greek primary school textbooks 

of mathematics?  

Is it possible for the Greek mathematics books and their containing exercises to be 

transferred and implemented outdoors? 

 

1.2 The educational system in Greece 

 

Primary school education in Greece is compulsory and starts from the age of 5 in 

kindergarten and ends normally in the age of 12. The general aim of primary 

education according to the law 1566 of 1985, is “ to contribute to the holistic, 

harmonic and balanced development of the intellectual and psycho-bodily capacities 

of the students, in order to  have the potentiality to grow up to integrated personalities 

and to live creatively” (Greek Government Gazette, 1985). In the same law document 

more specific goals are mentioned, including the development of the spirit and body 

of the students, together with their inclinations, interests and skills; the healthy 

utilization of the goods of the modern society as well as the values of the local 

traditions; the understanding of the importance of art, science and technology, the 

respect of human values and maintain and promote the Greek culture; finally the 

development of a friendly and cooperative spirit with all the populations of the earth, 

looking forward for a fair and peaceful world. 
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2 Literature Review 

 

The basic concepts regarding this research (i.e. mathematics, mathematics education, 

outdoor education and its components) have to be clarified in order to proceed to the 

core of the research. Following, the description of the concepts on which the research 

is based is given, as well as an overview of the goals of mathematics education in 

Greece and the existing literature that is related to the subject.  

 

2.1 What is Outdoor Education? 

 

Outdoor education, in contrast to other concepts of education which describe the 

target group or content of the tuition, refers to the place of the tuition, which is the out 

of doors (Dahlgren & Szczepanski, 1998, p. 37); meaning by consensus, any kind of 

environment out of the classroom doors. Thus, if we consider outdoor education as 

the process of teaching that is placed out of the doors, we can say that it has at least 

the same goals as education has in general. Nevertheless, that is just one perspective 

of outdoor education which is focusing only on where education takes place. There 

are many other approaches of outdoor education with different theoretical perceptions 

and practical implementations. Some related concepts mentioned by (Bartunek et al., 

2002) are: learning out of doors, outdoor learning, education of outdoors, education in 

nature, authentic learning in landscapes and the outdoors: a learning environment. 

According to the same authors, among these concepts there is a common pursuit of 

teachers and students; the pursuit of “learning outcomes beyond the classroom” (p.2).  

In my opinion, the most integrated and concentrated definition of outdoor education is 

the one given by Donaldson and Donaldson (as cited by Gilbertson, 2006) ; i.e. 

“outdoor education is education in, for and about the outdoors”. “In” represents the 

place where the educational process is happening, “for” represents the purpose of 

Outdoor education and “about” represents the topic (Ford, 1986). According to 

Higgins, Loynes, and Crowther (1997), outdoor educations moves within the three 

themes of outdoor activities, environmental education and personal and social 

development. 
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2.1.1 Outdoor Education and Experience 

 

“When you teach someone something, you’ve robbed the person of the experience of learning 

it. You need to be cautious before you take the experience away from someone else” 

Indian saying as cited by Stone and  Barlow (2005, p.68 ) 

Experience is one of the most vital concepts of outdoor education. Dewey (1916, 

1938) noted and conveyed his thoughts about the significance of experience in his 

works many decades ago. That is why he felt the necessity of developing a theory of 

the experience (1938, pp.25-32). It is now commonly known that children go to 

school carrying their own experiences and that is something teachers who work within 

the idea of progressive education, as the outdoor educators, should consider. Besides, 

that is the base of Constructivism
2
, one of the most appreciated contemporary 

educational theories. 

In the Greek language the word for experience is either ‘empiria’ (εμπειρία) which is 

also the root for the word empiricism, or ‘bioma’ (βίωμα) which has for a root the 

word ‘bios’ (βίος) i.e. life. The outdoors provide a plethora of opportunities for 

gaining experiences whereby children can learn about life and bring the theory about 

it into practice. It is then, the teacher’s responsibility to organize a tuition that aims to 

the acquisition of qualitative experiences
3
. 

 

2.1.2 Outdoor education and authentic learning 

 

In brief, authentic learning is considered to be the process of learning within or 

through authentic/realistic situations derived from our everyday life or realistic and 

palpable problems. However, Herrington and Herrington (2006) indicate that 

                                                
2
 Connection between outdoor education and Constructivism can be found in Knapp (1996)  and 

Seyfried (2002). Other authors note outdoor education’s connection with other modern educational 

theories such as problem-based education (Szczepanski, 2002 p.28; Bartunek et al., 2002, p.2; Knapp, 

1996; Dahlgren, Szczepanski, 1997, pp. 42-43) and hand-on pedagogy (Dahlgren, Szczepanski, 1997, 

p.23) where the theory of the books becomes reality and is being applied in practice. 

3
 The quality of the experience seems to be an important issue for many theorists such as Dewey (1938 

pp.25-27), Higgins and Nicol (2002, p.5). 
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authenticity is not perceived by everyone in the same way. Some argue that it can 

only happen in real-problem contexts and others that “it is impossible to design truly 

‘authentic’ learning experiences” (p. 3). Barab, Squire, and Dueber (2000) argue that 

the indicator of authenticity is not the learner, the task or the environment, each one 

individually, but the dynamic interaction between them. Herrington, Oliver, & Reeves 

(cited in T. Herrington & Herrington, 2006) separate ‘physical authenticity’, that 

refers to the design of the problem,  from ‘cognitive authenticity’ i.e. the problem-

solving process  and argue that the ‘cognitive authenticity’ is of primary importance. 

Herrington and Oliver (2000) determine nine characteristics of situated learning; a 

theory of learning that they consider capable to promote authentic learning. “Situated 

learning environments: 

1. Provide authentic contexts that reflect the way the knowledge will be used in real 

life 

2. Provide authentic activities 

3. Provide access to expert performances and the modelling of processes 

4. Provide multiple roles and perspectives 

5. Support collaborative construction of knowledge 

6. Promote reflection to enable abstractions to be formed 

7. Promote articulation to enable tacit knowledge to be made explicit 

8. Provide coaching and scaffolding by the teacher at critical times 

9. Provide for authentic assessment of learning within the tasks” (pp. 3-4). 

Newmann and Wehlage (1993) rely on three criteria that define authentic 

achievement: 

1. students construct meaning and produce knowledge; 

2. students use disciplined inquiry to construct meaning: and 

3. students aim their work toward production of discourse, products, and 

performances that have value or meaning  beyond success in school. (p.8) 

Learning and acquiring experiences in authentic situations is a basic characteristic of 

outdoor education. Braund and Reiss (2004) support that “authentic learning is 
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achieved when pupils learn what they are genuinely interested in” (p.202), while they 

give examples of how the outdoors can animate the scientific interests of students. 

According to Knapp (1996), “knowledge retention is enhanced when students 

capitalize on their interests in the lessons and can apply what is learned in authentic 

contexts, both in and out of school” (p. 17). 

 

2.1.3 Reflection 

 

As I have already mentioned, experience is an essential part of outdoor education’s 

practice. Nonetheless, experience itself cannot be as effective as its integration with a 

process of reflecting. Through this process, students should try to give a meaning to 

the experience they gained and consequently to internalize that experience which will 

be the foundation where the following knowledge and experience will be built on. The 

process of reflection, in its verbal form, provides also the chance to listen to the 

thoughts of others and possibly to deconstruct and reconstruct or enhance their own 

thoughts and way of thinking. Molander, (as cited in Dahlgren & Szczepanski 1998, 

pp. 42-43),as well as Dewey (1938, p. 63) argue that students should reflect on what 

they do in between of the activities. It is also noted that verbalization of the reflection 

is not imposed but can prove to be very helpful. 

 

2.1.4 Interdisciplinary approach in outdoor education 

 

Interdisciplinary approach in education refers to the teaching process that includes the 

contribution and the insights of different, distinct disciplines to the holistic 

understanding of a subject. The possibilities of interdisciplinary inclusion in an 

outdoor lesson are countless. An interdisciplinary intervention can be emerged from 

the questions, observations and interests of the students or from a scheduled junction 

of subjects by the teacher. 

Szczepanski (2002) refers to outdoor environmental education itself as “a thematic 

interdisciplinary field of education in the natural and cultural landscape” (p.18). 

According to Knapp (1996, p. 15) the students feel motivated to learn when they get a 
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more integrated picture of the theme they are about to learn and they have more 

opportunities to use the acquired knowledge instead of its mere memorization. 

Agreeing with Knapp, Brown (2008) notes that nature and real life are formed without 

any discipline distinction. They provide inherently interdisciplinary situations in 

which the students are expected to transfer their knowledge. It is therefore, a necessity 

to “teach them to do, learn, apply and transfer and assess” (p. 10) this knowledge. 

 

2.1.5 Outdoor and environmental education 

 

A definition similar to the one of outdoor education mentioned in the previous pages, 

had been given also for environmental education and shows the high degree of 

connection between the two concepts; i.e. education in, for and about the environment 

(Braund & Reiss, 2004, pp. 40, 47; Ogilvie & Noble, 2005, p. 75). Nonetheless, the 

roots of environmental education derive from the environmental movement in the 

United States, in the late 1960’s and officially declared in 1975 by UNESCO. It was 

directed to the acquaintance of the environment and the problems associated with it, 

as well as, to the development of skills, motivations, attitudes and commitment to 

work for the solution of these problems and the prevention of new ones (Knapp, 2003; 

UNESCO & UNEP, 1975). 

Corresponding to the goals of environmental education, outdoor educations aims to 

the cultivation of the awareness and concern of the students about the whole 

ecosystem and the problems related to it (Szczepanski, 2002). Equally important for 

outdoor and environmental education is the “development of attitudes, 

responsibilities, and appreciation towards nature and the environment” (Ibid, p.20). 

 

2.2 What is Mathematics? 

 

Mathematics can be found everywhere. Every aspect of our everyday life can be 

connected to mathematics either in a vital or in a minor way. It is therefore an 

essential part of our lives and that is why we should appreciate it and develop the 

skills related to it. Logic is also a discipline of mathematics that is closely related to 
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scientific way of thinking through the processes of observing, analysing, inducting or 

deducting. Logic is the special characteristic of human beings making them to distinct 

from other animals. The tremendous progress and development and the impressing 

headway we made in the history of our existence find their roots in the ability of 

human to think logically. The application of Logic is obvious in our daily life and it is 

very much connected to the critical way of thinking, the development of which is one 

of the main goals of primary school education.  

Even though mathematics is a familiar concept to everyone, it has not the same 

meaning to everyone. Kilpatrick (2008) noticed and analysed interestingly the 

different ways of perceiving mathematics by mathematicians and teachers of 

mathematics. Mathematicians agree more or less on what mathematics is; i.e. “the 

body of knowledge and the academic discipline that studies such concepts as quantity, 

structure, space, and change”; “…the science of quantity and space, the science of 

relations, the science that draws necessary conclusions, and the science of patterns” 

(p.7).   

In contrast to the mathematicians, mathematics teachers cannot agree on one 

definition of mathematics. They focus only on the application of mathematics in 

working places, our daily lives and to the connections of school mathematics to the 

world that surround students; to their environment (Kilpatrick, 2008; Noyes, 2007, p. 

13).  

I would agree with mathematicians that applied mathematics is only a branch of the 

enormous field of mathematics discipline, but as a teacher I would adhere to this part 

of mathematics that makes sense to students. That would be the starting point for 

them to like and appreciate mathematics, and the motivation to work more in the 

wider field of mathematics. In a recent document of UNESCO (2012) about 

mathematics education, the form of mathematics as a “living science” that interacts 

with real world and other disciplines, scientific and not scientific, is supported. 

According to that, pupils should be able to “understand the power of mathematics as a 

tool for moulding, understanding and influencing the world” (p.12). 

The International Commission of Mathematical Instruction (ICMI), through the 

project of the international mathematics exhibition Experiencing Mathematics!, aims 

to show that mathematics is astonishing, interesting, useful and accessible to everyone 
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(at least for the first steps). It also takes a large part of our daily life and has an 

important role in our culture, sustainable development and progress.
4
 

 

2.2.1 Aims of mathematics education (in Greece) 

 

The general aim of mathematics education in primary school, according to Tipas and 

Ntafou
5
, “is the acquisition of mathematical thinking and the cultivation of 

mathematical literacy, i.e. the ability of the student to apply mathematical knowledge, 

methods and procedures in problems of everyday life” (p.1). It is also noted that 

mathematics education helps students to improve their logical and methodical 

thinking and other scientific skills. 

This general aim can be achieved through other more specific and detailed aims. 

Thus, the curriculum of mathematics education in Greece aims: 

 to the construction of basic mathematical concepts, knowledge and procedures 

 to the ability of reconstruction and restate of problems that are not 

mathematically context to mathematical problems 

 to the use of mathematical tools for problem solving 

 to a holistic approach of the structure of mathematics and the connections 

between different mathematical fields and between mathematics and other 

subject matters 

 to the cultivation of skills concerning the emotional and psychokinetic 

development of children 

 to the development of meta-cognitive abilities of students through the control 

and management of their learning 

 

                                                
4 From the website of the International Commission of Mathematical Instruction (ICMI) 
http://www.mathunion.org/icmi/other-activities/experiencing-mathematics-a-travelling-exhibition/  
5 From the website of the Pedagogical Institution of Greece http://www.pi-
schools.gr/programs/epimorfosi/epimorfotiko_yliko/dimotiko/mathimatika.pdf  

http://www.mathunion.org/icmi/other-activities/experiencing-mathematics-a-travelling-exhibition/
http://www.pi-schools.gr/programs/epimorfosi/epimorfotiko_yliko/dimotiko/mathimatika.pdf
http://www.pi-schools.gr/programs/epimorfosi/epimorfotiko_yliko/dimotiko/mathimatika.pdf
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2.3 Outdoor education and Mathematics education 

 

Starting from the general aim of the mathematical education in Greece (see above), it 

is clear that students should be able to apply mathematics in their daily life as they 

will do during their whole life. Hence, a reasonable question arises: why not to take 

the students outside their classroom, where the real world with real problem lays, and 

let them work with these existing problems? 

Many can argue that the classroom provides facilitations that can proof to be very 

useful in the progress of learning. There, the weather conditions can be controlled, 

technological tools for teaching can be used, due to the provision of plugs, and other 

materials, such as desks, chairs, whiteboards and noticeboards, can be used 

supportively for the lesson (Payne, 1985). In the classroom, though, the problems the 

students have to face are usually artificial and in many occasions meaningless for 

them. 

Except the fact that some of these tools can be used outdoors and most of the weather 

conditions can be dealt with the appropriate equipment and clothing
6
, the outdoors 

provide natural tools for teaching and in addition leads to cross-curricular and 

interdisciplinary educational activities corresponding to the goals of mathematics 

education in Greece.  

 

2.3.1 Other researches 

 

Mathematics and outdoor education is the subject of many academic articles and 

books, but none of them regard the education in Greece or aim to a possible revelation 

of a connection between the two concepts and, thereby, the potential implementation 

of outdoor education in the Greek schools. 

Pittman (2011) shares his experiences in teaching mathematics in the outdoors and 

explains how he uses the mathematics textbooks as a starting point and then 

transforms it in regard to the needs of the class. He also expounds the benefits of such 

                                                
6  Even the dealing with situations like these is a priceless experience for the children.  
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a lesson, including the matter that probably concerns the parents the most which is the 

improvement of the test scores of the students. Moffett (2010) conveys the idea of a 

mathematics trail and the opportunities derived by it while she supports that it can 

help children create links between the knowledge they acquired indoors to their 

outdoor experiences. Payne (1985), also suggests the creative modification of 

exercises given in the mathematics textbooks according to the idiosyncrasy of the 

class, noticing that every school has special characteristics. In addition, he presents 

two different types of teaching strategies in mathematics; the systematic which 

applies better inside a classroom and the exploratory which can correspond 

adequately to the outdoor education methods of teaching. Many examples of outdoor 

mathematics lessons in his work can be inspiration for ambitious teachers. 

The researches that were found to be relevant to outdoor education and the Greek 

textbooks were mainly directed in environmental education. The most relevant 

research concerning the Greek mathematics education and outdoor education is the 

research of Spiropoulou, Roussos, and Voutirakis (2005) who studied the 

mathematics textbooks of primary and lower secondary school and their role to the 

environmental education. The results of the research show a small number of 

environmental topics in the textbooks of the last three grades and additionally many 

activities (in all the books of primary and lower secondary education) with anti-

environmental characteristics. Another research which is focused on the 

environmental competency of Greek textbooks through is the one of Korfiatis, 

Stamou, and Paraskevopoulos (2004) who give an overview of perceptions of 

environmental issues such as natural evolution, human impact in nature, ecologic-

environmental networks, human-nature relations and environmental values. 

 

2.4 Why Outdoors? 

 

If it is assumed that a good teacher can organize equally well the didactic of 

mathematics inside and outside the classroom, it could be an omission to skip over the 

additional advantages of teaching outdoors. Except from the provision of authentic 

situations and problems to work with mathematics education, the outdoors has more 

to offer. 
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Many researches show that children spend less and less time outdoors (Louv, 2008; 

Wen, Kite, Merom, & Rissel, 2009). The reasons are the fear of parents to let the 

children outside unsupervised, the technological evolution that provide children with 

indoor activities such as playing video games, watching television and chatting on the 

internet. We cannot disagree about the usefulness of technology but it is good to know 

the limits and find the balance between technology use and outdoor activities. 

Researches have also shown that spending time outdoors decreases the potential of 

myopia to children (Guggenheim et al., 2012; Sherwin et al., 2012), prevents obesity 

(Cleland et al., 2008; Michimi & Wimberly, 2012)
7
, enhances social development and 

place attachment (White, 2012), helps to the development of motor coordination and 

concentration and ease the symptoms of Attention Deficit Hyperactivity Disorder 

(Louv, 2008). 

  

                                                
7 The research of  Burdette and Whitaker (2005) show that obesity risk was not affected by the time 
of watching television and the perceptions of mothers about the safety of their neighborhoods, but 
also that the time spent outdoors was not affected either. 
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3 Methodology 

 

The main purpose of this study is to approach the level of connection that 

Mathematics education in Greece has with the field of outdoor education. Different 

kinds of connection will be defined and explored. The identification of these kinds of 

connection and the appropriate way of analyzing and conveying them are of high 

importance. Thus, the most suitable research tools and methods have to be found in 

order to succeed reliability and accuracy of the results. 

The research method I used to answer the research questions is the quantitative
8
 

analysis of the exercises of Greek Mathematics textbooks as well as the qualitative 

analysis of the introductions of the teacher’s book which delineate the philosophy that 

the sum of the books follow. The analyses follow the theory, the philosophy and 

practice of outdoor education. The reason I have chosen to analyze the textbooks is 

because they consist the basic guide for mathematics teachers and they reflect 

adequately the intentions of the people responsible for the didactics of mathematics in 

Greece. Therefore, by knowing this level of connectedness between these books and 

outdoor education we will be able to evaluate the education of mathematics in 

accordance with the progressive theory of outdoor education and support it where 

needed. Furthermore, we can move to further suppositions of the general degree of 

application of outdoor-education-like practices in Greek primary schools. 

Krippendorff (2004) mentions several times in his book that most content analyses 

study texts that are not intended to be analyzed or give answers to particular research 

questions. Correspondingly, this research focuses on mathematics textbooks that had 

been conducted aiming to the help of the tuition of mathematics and not the 

designation of the connection of mathematics education with outdoor education 

practices and theory. 

Content analysis has plethora of applications and is open to the systematic analysis of 

any kind of text within numerous or, according to Krippendorff (2004), unlimited 

contexts. It constitutes a research technique and a scientific tool that “provides new 

                                                
8
 Krippendorff (2004, p. 16) questions the validity and usefulness of the distinction between 

quantitative and qualitative content analyses. 
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insights, increases a researcher's understanding of particular phenomena, or informs 

practical actions” (p.18). 

 

3.1 Coding 

 

An important part of the content analysis is coding in which keywords, concepts and 

other units subjected to analysis are allocated into categories that will, eventually, lead 

to the answer of the initial question of the research. The form of the units should be 

clarified as well as the categories, according to the selected context in which the 

analysis is to be granted. The classification of the research was based on the context 

of the exercises and activities of the book and the methods of learning the books 

suggest for each exercise. Additionally, the introductions of the teacher’s books were 

studied from the perspective of pedagogical philosophy, in which outdoor education 

belongs to (i.e. progressive education), and its central characteristics. Thus, the 

characteristics found in these texts and deemed to reflect a connection to outdoor 

education theory are cited in the analysis. The parts of these texts that include ideas 

that could encourage outdoor implementation of activities are also mentioned in the 

analysis. 

The concepts-bases of the categorization were authentic learning, reflection, 

experiential learning, environmental education, interdisciplinary exercises and the 

place, subject and purpose in which the exercises are directed. Therefore, it is 

important to clarify these concepts and explain in which kind of exercises they were 

taken into account, in order to assure the validity of the results. Bryman (2012, pp. 

170, 171) refers to these concepts as indicators that have to be clear in order to 

indicate unambiguously the subject of research and render it measurable.  

The primary concepts taken into account derive from one of the most appreciated 

definitions of outdoor education (Ford, 1986) i.e. the education in, for and about the 

outdoors. Thereby, the study is in search of exercises in the books that:  

 are suggested to be granted, in outdoor places (including museums and hands-

on centers), 

 are directed (purpose) to problems of the social and natural environment and 
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 refer to the outdoor –social and natural- environments (topic) 

Ideally, an outdoor activity is attributed with all three characteristics and additionally 

with other progressive ideas of learning described further. However, an activity or a 

lesson could have only one of those characteristics as for example in a case where the 

teacher gives merely a lecture about the life of the plants, in the classroom. Then the 

lesson is not situated outdoor and does not aim to the reservation or improvement of 

the outdoors and the nature. It also has a lack of provisions for experiential and 

authentic learning and does not connect the theme with other subjects. Therefore, the 

research was in search of the three above mentioned characteristics, as well as the 

following ones, separately. 

Authentic learning: Although the activities counted in the research under this 

concept are not attributed with all the characteristics of authentic achievement that 

Newmann and Wehlage (1993) mention, they are all related to everyday-life contexts 

or problems with authentic elements. The reason of this wider inclusion was decided 

in order for the research to respond more adequately to its purpose which is to give a 

picture of the possibilities that the books have in being transferred outdoors.  

Tatsis and Skoumpourdi (2009) suggest a categorization of the books exercises 

according to their context. Thereby, exercises with mere mathematic equations and 

algebra belong to the mathematical context; exercises with realistic elements that have 

not realistic application belong to the mathematical- technically realistic context; 

technically realistic context is the one with exercises with realistic elements that can 

be applied in real life and finally, realistic context corresponds to fully-authentic 

activities that derive from real life itself (pp.387-388). Accordingly, the activities with 

a mathematical context as well as the ones with a mathematical- technically realistic 

contexts (examples given in the results section), were not counted, in contrast to the 

activities with a technically realistic and realistic context. 

Experiential learning: Learning by doing and furthermore experiential learning are 

fundamental elements of outdoor education. Beard and Wilson (2002) define 

experiential learning as “the insight gained through the conscious or unconscious 

internalization of our own or observed interactions, which build upon our past 

experiences and knowledge” (p. 16). Listening to the teacher and reading the text on 

the board or the textbooks are, beyond a doubt, forms of experience. Nevertheless, the 
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essence of experiential education is the active participation of the learner in a learning 

process that includes a pluralistic exploration of a subject matter or phenomenon. By 

pluralistic exploration I mean the exploration from different aspects with the use of 

different methods, senses and skills. New knowledge is being constructed through 

experiential learning and not conveyed or merely encountered (Vadeboncoeur, 2003). 

Exercises that require the active participation of students through hands-on activity, 

exploration with the use of materials and discovery of new knowledge were sorted 

under this concept. In the same way, activities that include games that foster the 

understanding of new knowledge and engrave it in the students’ minds as a joyful 

experience were sorted under this category. 

Furthermore, experiential learning, in order to be integrated, it should include the 

stage of reflection, whereby the learners evaluate, analyze and verbalize their 

experiences and knowledge they have constructed or discovered. The exercises of the 

textbooks allocated under this category do not include the stage of reflection. 

Reflection is a distinct educational process mentioned by many authors of outdoor 

education (Bartunek et al., 2002; Dahlgren & Szczepanski, 1998; Higgins et al., 1997; 

Knapp, 1996; etc.) which had been allocated under the homonym category. 

Reflection: This important attribute and learning method of outdoor education was 

searched within the mathematics books and in exercises which promote conversation 

in the classroom and articulation of the thoughts, opinions and ways of working. 

Through this kind of activities the students are expected to share and externalize their 

way of thinking while the retention and realization of knowledge are aimed. 

Environmental education: For the purpose of the research the basic aims of 

environmental education were searched within the activities of the books. Even 

though environmental education has common elements with outdoor education, 

especially with the education about and for the outdoors and the environment, they 

were analyzed separately. In some cases, the activities have characteristics that 

correspond to both environmental and outdoor education. In such cases, the activities 

were allocated in both categories. In other cases, the activities can provide 

information about the outdoor which is out of the concern of environmental 

education, as for example the weight of the animals. These cases are counted only as 

exercises about the outdoors.  
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The activities were studied under the lens of environmental values such as respect for 

the environment, protection and maintenance of the environment. Activities with a 

reference to real environmental issues, fostering in this way the environmental 

awareness, were also counted.  

Interdisciplinary approach: Interdisciplinary approach of subjects is inevitable in 

outdoor education. Whether we work with mathematics, history or language in the 

outdoors, we interact with and experience the environment and the place in which the 

process of learning is granted. However, this category of exercises includes 

mathematic exercises which involve or are related to other subjects as history, 

sociology (in a simplified form under the title “we and the world”), geography, 

environmental studies etc. 

The exercises of the books were counted and allocated in categories that indicate 

different types of connections with outdoor education. Thus, the exercises of the 

books were counted and distributed in the final categories and subcategories:   

a) Exercises with direct relation to outdoor education. The exercises will be 

allocated in the subcategories of this category according to their place of 

application, topic and purpose, respectively. 

a. In the outdoors 

b. About the outdoors 

c. For the outdoors 

b) Exercises with indirect relation to outdoor education. The exercises attributed 

with the theory and methods of outdoor education, described by the concepts 

above, will be allocated in this category. 

In addition to these concepts, other concepts relevant to progressive education and 

therefore to outdoor education, such as cooperative learning, constructivist methods 

and student-centered methods, were searched in the in the introductions of the 

teacher’s books and presented in the first part of the analysis. 

The analysis of the books is granted in such a way where the exercises were attributed 

with the above mentioned characteristics and allocated accordingly under the relevant 

concepts-categories. Some of the concepts partly overlap or have similar 

characteristics with other concepts. For example, an authentic activity or problem is 

most probably supported by experiential learning. In these situations the activities 
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were attributed and allocated under both concept-categories. Nevertheless, it is a fact 

that many exercises have a lower level of authenticity described by the idea of 

technically realistic context (Tatsis & Skoumpourdi, 2009). They are in this way 

distinct from other concepts and counted only as exercises with authentic context. 

Consequently, when the number, for example of authentic activities in the books 4
th
 

grade is 193 it does not mean that 193 exercises were attributed only with an authentic 

context. On the contrary, a part of these exercises are attributed with other, direct and 

indirect, concepts of outdoor education. In other words, an exercise possibly belongs 

to more than one concept-categories and that is why the whole number of exercises 

that I counted seem lower than the sum of the exercises counted under all the concept-

categories. That is the reason I proceeded in a separate calculation of the sum of the 

exercises with direct connection with outdoor education and another one for the 

calculation of indirectly connected exercises.  

 

3.2 Sampling 

 

“Sampling is the process of selecting a subset of units for study from the larger 

population” (Neuendorf, 2002, p. 83). 

The sample units of this research are the mathematics books for the three last grades 

of primary school in these countries. That would be the student’s books of 4
th

, 5
th
 and 

6
th

 grade (Vamvakousi et al., n. d. a; Kakadiaris et al., n. d. a; Kassoti et al., n. d. a), 

the exercise books (Vamvakousi et al., n. d. c; Kakadiaris et al., n. d. c; Kassoti et al., 

n. d. c) and teacher’s books (Vamvakousi et al., n. d. b; Kakadiaris et al., n. d. b; 

Kassoti et al., n. d. b) of the same grades. Not all of the books of primary school in 

Greece were analyzed. Thereby, the sampling technique I used for this study was 

convenience sampling. The reason I reduced the sample to these books is to make it 

manageable within the given time I have to conduct this research. I do not believe, in 

any way, that outdoor education is meant to be applied only in these grades.  
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3.2.1 The books 

 

It should be mentioned that there are more structure points in the books mentioned in 

the description of the books, included in the student’s book and teacher’s book, but 

not in this paper. Only the parts that have been analyzed will be presented. In 

addition, the translation of concepts, phrases, names and textual parts had been done 

by me. 

Primary school students of the last three grades in Greece receive for the subject of 

mathematics a main book (student’s book as it is called) and four “exercise books” for 

free. The teacher is also provided with the “book for the teacher” which contains 

guidelines for the teaching methods that are believed to be the most suitable and the 

philosophy of the books of students
9
. For this reason, the teacher’s books have been 

also analyzed since they reveal the intentions and philosophy of the writers and the 

masterminds of the Greek mathematics education. Therefore, the content of the 

teacher’s books of these grades was analyzed within the context of outdoor education 

theory and practice, and according to their educational philosophy and didactic 

intentions. 

The student’s book of the fourth grade is separated in 3 periods and each period in 3 

sections. The end of every section is followed by a revising chapter. All of the 

chapters of the book consist in the starting point which could be a question, statement 

or a combination of the two, the working activity/exercise, the image that indicates 

the type of the working activity/exercise
10

, the commends of “Mr. Light” (which can 

be reminders or useful advices), more exercises and the conclusion of the chapter. The 

“exercise books” of the same grade consist in the title of the chapter, the exercises and 

the images that indicate the way of working. For the purposes of this research, the 

content of each working activity/exercise and the way the students are expected to 

work
11

 will be taken into account. 

The student’s book of the fifth grade has a very similar structure to the book of fourth 

grade. The frame with the comments of “Mr. Light” is absent and there are more 

                                                
9
 It is noted in the teacher’s books that they can be a useful tool for the teacher, but not the guide the 

teachers should follow with any divergence. 
10

 Group work, work in pairs, exchange of books, conversation in the classroom, use of ruler, student’s 
portfolio and the hourglass. 
11 Including the images that indicate the type of working mentioned above. 
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images that indicate the type of working activity/exercise are included
12

.  

Additionally, experiential exercises that presuppose the use of teaching aids are added 

in a red frame. The revision chapters of this book are consisted by revising exercises 

and unlike the book of fourth grade, a frame in which the students are prompted to 

write their reflections on the past section is included. The “exercise books”, like the 

ones of fourth grade, are consisted in exercises, while their structure is exactly the 

same as the books of fourth grade. 

At the beginning of each thematic section there is an introduction of the theme that 

follows. Each chapter of the student’s book of sixth grade starts with the title and the 

goals the students are expected to achieve. Following, there are two 

exercises/activities and right after them a summary or the conclusion that comes from 

those exercises. The utility of the latest is similar to that of the comments of “Mr. 

Light” in the book of fourth grade. Then, applications of the particular knowledge, 

usually in the form of problems, are presented. Finally, there are some questions for 

self-evaluation and conversation. 

 

3.3 Trustworthiness 

 

According to Bryman (2012) “three of the most prominent criteria for the evaluation 

of social research are reliability, replication and validity” (p. 46).  Reliability is 

achieved when the results are characterized by stability, reproducibility and accuracy. 

In order for replication to take place, a study must be capable to be granted by other 

researchers following the methods and material used by the research in focus. This is 

only possible if these elements and the general process are clearly conveyed. Validity 

could be distinguished, according to Bryman (ibid), to measurement validity, referring 

to the connectedness between the concepts researched and the aim of the research; 

internal validity, concerned with the authenticity of causal relationship between two 

or more variables; external validity referred to the generalization of the results beyond 

the specific research context and finally, ecological validity concerned with the 

connection of the result to real-life contexts and concerns. 

                                                
12 Use of teaching aids, use of compasses, use of protractor. 
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The basic outdoor education concepts searched in the mathematics books are able to 

show adequately the connection of the books with outdoor education. Thereby, safe 

conclusions can be made and internal validity is achieved. In the discussion part of 

this paper I discuss the possibilities of applying outdoor education in mathematics 

lessons in Greece, helping, consequently, to the perception of ecological validity. 

Thorough description and clarification of the basic concepts that were sought in the 

books constituted a clear target, representable of outdoor education and directed to the 

actual aim of the research, rendering this way the measurements valid. This way 

reliability was also achieved because of the clear direction a potential repetition of the 

research should follow. The stability of the research, as a form of reliability (A. 

Bryman, 2012, p. 168; Krippendorff, 2004, p. 215), is achieved through repetitive and 

verifying examinations of the books whenever there were doubts about the content of 

exercises counted or the number of the exercises counted. Nevertheless, the reliability 

through comparison to previous researches with the same subject could not happen, 

since no such researches had been found. This research, however, can be the reference 

point for future researches of the same subject. Finally, the detailed explanation of the 

research process and the analytical presentation of the results render the research 

repeatable and ensure its replication. 
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4 Results 

 

4.1 Theoretical connections in the Teacher’s Books 

 

In all the books for the teacher there is an introductory section that describes the 

philosophy behind the conduction of these textbooks and the theoretical background 

of their methods. All the books, according to their authors, stand in favor of the 

progressive educational philosophy through the ideas of the active participation of the 

students in the process of learning (Vamvakousi et al., n. d. b, p. 10; Kakadiaris et al., 

n.d. b, p. 10; Kassoti et al., n. d. b, pp. 9-10), the holistic approach of subjects- i.e. 

interdisciplinary approach (Vamvakousi et al., n. d. b, pp. 7-14; Kassoti et al., n. d., 

pp. 9, 12), the cooperative learning (Vamvakousi et al., n. d. b, pp. 10-11; Kakadiaris 

et al., n.d. b, p. 11; Kassoti et al., n. d., pp. 9-10) and experiential learning 

(Vamvakousi et al., n. d. b, p. 21; Kakadiaris et al., n.d. b, p. 15; Kassoti et al., n. d., 

pp. 9, 12). Team work and the construction of knowledge correspondingly to the 

constructivist theory are central in the philosophy of the books.  

Namely, in the introduction of the book of the 4
th

 grade, the interdisciplinary goals
13

 

of the mathematics curriculum are presented as well as a critical description of 

traditional education compared to the contemporary educational theories. Further 

down, the writers note that the books are directed in the theories of student-centered 

teaching methods, as well as the one of cooperative and team learning while they 

support the decriminalization of mistakes, the education that respects the individuality 

and the personal experiences which will constitute the foundations for a spiral 

development of knowledge. The writers of the teacher’s book of  5
th
 grade describe 

the philosophy of the student’s book following a similar structure to the one of the 

book of 4
th

 grade, comparing traditional education with the progressive ideas the book 

is based on. They refer to the importance of a mathematics education that is connected 

to everyday life and corresponds to different learning styles and the constructivist 

theory. Following, they note that the basic principles that the books are based on are 

the ones of the active participation of the students, the necessity of the connection of 

the new knowledge to their previous experiences, the social interaction with 

                                                
13The authors mean the common goals of different disciplines (p.7). 
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classmates, working with meaningful activities, the development of problem solving 

strategies and the development of reflecting and metacognitive skills. The importance 

of experiential and discovering activities is noted as well as the utility of working in 

teams are noted further in the book. It is also explained that the content had been 

sorted in a spiral way by presenting step by step concepts of different level in multiple 

contexts connected to reality. 

Similarly, the writers of the teacher’s book of 6
th

 grade express their preference for 

the contemporary methods of teaching, opposed to the traditional ones. According to 

them the knowledge has to be constructed on the previous experiences of the students, 

correspondingly to the constructivist theory, and in relation to other disciplines. The 

contemporary mathematics class is expected not to be silent but to encourage 

conversations in groups or in the whole class about the new knowledge aiming its 

validation and verification. The authors do not omit the requisite need of connection 

of the activities to everyday live. 

Additionally, in the teacher’s book of 4
th
 (Vamvakousi et al., n. d. b, p.20) and 5

th
 

grade (Kakadiaris et. Al., p. 5) it is highlighted that the books do not constitute the 

one and only unswerving guide, but a tool useful to the process of learning. The 

teachers are prompt to act independently (pp. 21 and 14 respectively) according to the 

particular needs of their students and support them to fulfill the fundamental 

educational aims. 

 

Additional Information 

 

Following, the quantitative results of the research will be presented, but some notes 

have to be mentioned in advance. Regarding the authentic contexts counted in the 

books of all three grades, some had connections with everyday life but in an 

unrealistic way either because of a question unlikely to be found in students’ everyday 

life or because of a general disconnection with reality; possibly being that way out of  

range of the interests of the young students. An example of a question not likely to be 

faced by children in their everyday life is the one found in the 2
nd

 volume of the 

exercise book of 5
th
 grade (p.6): “The children of a school paid 580 € for their 

excursion. How much was the cost of the ticket for every child if 100 children 
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participated in the excursion”? It would be unlikely for the children to know how 

much money was spent for the excursion, how many children participated and then 

calculate the price of the ticket. Even though this exercise has realistic elements, its 

contextual information does not agree with a real application of such calculations by 

the students. Belonging, in this way to the category of mathematical- technically 

realistic context, this exercise was not counted as authentic. 

One other activity which is mentioned in the teacher’s book of 6
th

 grade as realistic 

and connected with everyday life (p.157) is the following: “We want to ‘dress up’ the 

cube (picture in the book) with cloth, so we made 6 squares and put each one on each 

face. Then we sewed every square with the ones beside” (student’s book 6
th
 grade 

p.159). The students then have to find how many stitches we made, how many 

pompoms will be needed if we want to put one in each edge and what would happen 

to a rectangular parallelepiped. This could be a nice interdisciplinary hands-on 

activity in an art lesson but it is not, and not any other reason to make such a construct 

or do calculations for it is given.  

In other occasions there was a realistic subject but out of an authentic context as for 

example the problem 4 in page 69 of the student’s book of 4
th
 grade: “A crate, 

together with the cherries it contains, weights 17 kg. If the crate’s weight is the 1/10 

of the gross weight, what is the weight of the cherries?” An authentic context could be 

for example to ask children to help an agriculturist to find how many kilos of cherries 

he or she collected and in an ideal situation to work with this process themselves 

evolving  the activity to a hands-on/ experiential activity. Activities like the 

aforementioned were not counted as authentic, whereas different levels of authenticity 

exist within the counted activities. 

Another observation made through the analysis was that some of the information 

provided in some of the activities of the books concerning cultural or natural facts was 

checked and found to be false, making them unsuitable to be counted as 

interdisciplinary, connected to the outdoors or as activities with some other kind of 

connection to outdoor education.  

Some of the activities in the books are suggested to include drama or role playing. 

Drama is an educational method that enhances the development of the empathic skills 

of the students and it is suggested by outdoor and experiential learning theorists 
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(Beard & Wilson, 2002; Martin, Franc, & Zounková, 2004), either in a more 

structured form or in a more free form like the example of the books analyzed. 

However, Beard and Wilson (2002) note that there is a distinction between using 

drama as a teaching method and teaching theater. Thus, considering that in primary 

school the subject of theatrical education is part of the curriculum, the role games in 

mathematics have the form of a teaching method that provides the students with 

experiences and fulfill interdisciplinary goals. 

 

4.2 Numerical indications of connection 

 

The quantitative results of the research are presented in the tables below. Tables 1 and 

2 present the number of exercises with direct and indirect connection to outdoor 

education respectively, while the percentages indicate the portion of these exercises 

compared to the whole amount of exercises counted in the exercise and student’s 

books. The whole amount of exercises with direct and indirect connection to outdoor 

education is presented separately for each grade with percentages in Table 1 and 

Table 2 respectively. Tables 3 and 4 present analytically the number of exercises with 

direct and indirect connection that  

 Table 1: Exercises with direct relation to outdoor education 

 Number of activities in 

the book 

In the outdoors 

N (%) 

About the 

outdoors 

For the 

outdoors 

Sum of 

activities with 

direct relation 
to outdoor 

education 

4th 

grade 

611 1 

(0,2%) 

6 

(1%) 

1 

(0,2%) 

8 

(1,3%) 

5th 

grade 

541 4 

(0,7%) 

5 

(0,9%) 

2 

(0,4%) 

10 

(1,8%) 

6th 

grade 

662 1 

(0,2%) 

17 

(2,6%) 

3 

(0,5%) 

19 

(2,9%) 
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were not ab initio counted, but found during the analysis in the teacher’s  and  

student’s books as notes or additional activities  The results in the tables are described  

for each grade particularly. 

 

 

 

 

 

4.2.1 4th grade 

 

In the student and exercise books of the 4
th

 grade 611 exercises and activities were 

counted. As seen in Table 1, two activities (0,3%)  are suggested to be applied outside 

the classroom, six of the activities (1%)  regard the outdoors and one of them (0,2%)  

include aims concerning the outdoors. Table 2 present the amount of exercises with 

indirect connection to outdoor education analytically, through the basic concepts of 

progressive education. Thus, 193 exercises (31.6%) include authentic contexts mostly 

under the form of problems connected to everyday life, 36 exercises (5,9%) support 

experiential learning, 40 exercises (6,5%) interwove different disciplines, 4 exercises 

(0,7%) are connected to environmental education and in 31 exercises (5,1%) students 

are prompt to contemplate on way they had worked. The overall results of the 

research, presented in chart 1, indicate that 1,3% of the activities of the books have a 

 Table 2: Exercises with indirect connection to outdoor education 

 

Number 

of 

activities 

in the 
books 

Authentic 

Learning 

Experiential 

Learning 
Interdisciplinary 

Environmental 

education 
Reflection 

Sum of activities 

with indirect 

relation to outdoor 
education 

4th 

grade 
611 

193 

(31,6%) 

36 

(5,9%) 

40 

(6,5%) 

4 

(0,7%) 

31 

(5,1%) 

308 

(50,4%) 

5th 

grade 
541 

209 

(38,6 %) 

82 

(15,2%) 

42 

(7,8%) 

9 

(1,7%) 

111 

(20,5%) 

370 

(68,4%) 

6th 

grade 
662 

392 

(59,2%) 

39 

(5,9%) 

102 

(15,4%) 

18 

(2,7%) 

1 

(0,2%) 

413 

(62,4%) 
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direct connection  with outdoor education (see also Table 1)  while the activities with 

indirect connection reach the 50,4% of the whole amount of activities of the books 

(see also Table 2). 

 

 Chart 1 

In addition, 74 more activities connected to outdoor education were found as further 

suggestions in the teacher’s book or in other parts of the books. From these extra 

activities, 5 include work in a setting out of the classroom, 4 have a topic connected to 

the outdoors and no extra activities with outdoor educational goals were found. 

Except from the activities with direct connection to outdoor education, 11 more 

activities with authentic context were counted in addition to 37 experiential activities, 

33 interdisciplinary activities, 2 activities with environmental topic or goals and 4 

reflection processes. 

Another important attribute of the books of grade 4 is that they include the 

instructional images, mentioned in the methodology part, prompting students to work 

in pairs, discuss in the class, work in teams and check each other’s exercises. Thereby, 

52 of the activities were prompt to be done in teams, 117 in pairs and 58 of them 

include discussion in the class while 30 exercises should be checked and discussed in 

pairs.  

 

 

1,3% 

50,4% 

48,3% 

4th Grade 

Exercises with direct
connection to outdoor
education

Exercises with indirect
connection to outdoor
education

exercises with no
connection to outdoor
education
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4.2.2 5
th

 grade 

 

In the student and exercise books of the 5
th

 grade 541 exercises and activities were 

counted, of which 209 (38,6%) have exercises in an authentic context, 82 (15,2%) 

include experiential learning, 42 (7,8%) involve other subjects than mathematics, 9 

have environmental orientation and 111 (20,5%) encourage students to reflect on what 

they have done (see Table 2). Chart 2 shows that 52,5% of the exercises are indirectly 

connected to outdoor education (Table 2), whereas the 10 of the exercises –i.e. 1,8%-  

have a direct connection with outdoor education (Table 1). 4 activities are suggested 

to happen in the outdoors, 5 have a subject connection with the outdoors and 2 

activities have aims connected to the outdoors and the environment (see Table 1). The 

reason why the sum of the exercises directly connected to outdoor education is not 11 

is that one of those 10 activities includes both information about the outdoors and 

suggestion for an outdoor implementation. 

 

         Chart 2 

Except from the initially counted activities, 126 additional supplements
14

 were count 

from which 2 include activities to be implemented in the outdoors, 3 refer to a topic 

about the outdoors and 1 has aims connected to the outdoors (Table 3). 93 of these 

supplements are attributed with authenticity while 46 include experiential learning, 31 

interdisciplinary goals, 5 environmental topics or goals and 7 promote the process of 

reflection (table 4). 

                                                
14 Additional activities in the teacher’s book, notes or explanatory problems. 

1,8% 

68,4% 

29,8% 

5th Grade 

Exercises with direct
connection to outdoor
education

Exercises with indirect
connection to outdoor
education

exercises with no
connection to outdoor
education
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Just like the books of 4
th

 grade, the books of 5
th

 grade include instructional images in 

every chapter to identify the way the students can work. 72 images for discussion in 

the classroom were counted in addition to 38 group work images and 90 images for 

work in pairs. From the 72 classroom discussion 43 have the function of reflection 

and they are part of the 111 reflecting activities mentioned above. The rest of these 

images have the function of exchanging ideas, opinions and thoughts between the 

students. Also, it has to be mentioned that some of the exercises include more than 

one of the same images which means that the number of the images count does not 

correspond with the number of the exercises that include this images. 

 

4.2.3 6
th

 grade 

 

From the 662 exercises and activities that were counted in the student and exercise 

books of the 6
th
 grade, more than half (59,2%) have an authentic context, 39 (5,9%) 

include experiential learning, 102 (15,4%) are interdisciplinary, 18 (2,7%) have an 

environmental context and only 1 (0,2%)  includes reflection (Table 2). One exercise 

(0,2%) is suggested to be done outdoors, 17 (2,6%) include information about the 

outdoors and 3 (0,5%) have aims connected to the outdoors (Table 1). 

The overall picture of the connections of the books to the outdoor education, 

presented in tables 1 and 2, as well as in chart 3, shows that 2,9% of the counted 

activities have direct connections, while the 62,4% of the activities are indirectly 

connected to outdoor education. 
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          Chart 3 

 

Only 18 additional activities with some kind of connection were counted, from which 

11 have an authentic context, 4 exercises support experiential learning and 7 have 

interdisciplinary goals. No additional exercises with environmental context or 

reflecting activity were found (Table 4), neither exercises with direct connection to 

outdoor education (Table 3).   

 

 

 

 

2,9% 

62,4% 

34,7% 

6th grade 

Exercises with direct
connection to outdoor
education

Exercises with indirect
connection to outdoor
education

exercises with no
connection to outdoor
education

 

Table 3: Extra exercises with direct relation to outdoor education 

 

Extra activities (not ab 

initio counted) 

In the outdoors  

 
About the Outdoors For the outdoors 

4th grade 74 5 4 0 

5th grade 126 2 3 1 

6th grade 18 0 0 0 
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Table 4 :  Extra exercises with indirect relation to outdoor education 

 

Extra 

activities 

(not ab initio 

counted) 

Authentic 

Learning 

Experiential 

Learning 
Interdisciplinary 

Environmental 

education 
Reflection 

4th 

grade 
74 11 37 33 2 4 

5th 

grade 
126 93 46 31 5 7 

6th 

grade 
18 11 4 7 0 0 
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5 Discussion 

 

Given the results of the research, there is a noticeable connection between the 

mathematics book and the basic concepts of outdoor education analyzed above. From 

one hand there is only a small number of exercises and activities that are suggested to 

be applied outdoors. Similarly, the number of exercises about and for the outdoors is 

relatively small. That is, at least, an elementary degree of outdoor education 

conductive to an inception of outdoor education in the field of mathematics in Greece. 

On the other hand the results show a bigger number of activities that contain 

characteristics of a progressive education corresponding to the theory of outdoor 

education. The overall picture of the existing connection of the education of 

mathematics in Greece and outdoor education can be viewed as in Figure 1 where the 

mathematics education in Greece, similarly to outdoor education but not identically,   

belongs to the philosophy of progressive education. The overlapping parts of the two 

depict their philosophical connection through the educational concepts detected in the 

mathematics books, whereas the non-overlapping parts show the possibilities of 

further development of the connections between them. Thus, a potential development 

of outdoor education is not distant from the existing curriculum; contrarily, it could 

thrive in it and give prominence to its progressive character. 

The results show also a big portion of exercises with no connection to outdoor 

education. Many of these exercises have an algebraic form and they aim to the 

algebraic understanding of mathematics. Another part of these exercises have no 

connection to outdoor education due to their incompetence to meet the standards of 

progressive education adequately, as for example in the case of provision of wrong 

information on real facts. Low level corrections would improve, in this way, 

noticeably the status of the books and their connection with outdoor education. 
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             Figure 1 

The most common type of direct connection of the books to outdoor education seems 

to be the one of exercises with information about the outdoors, especially in the 6
th

 

grade, while there is, obviously, room for increase of the activities situated outdoors 

and the activities with aims related to it. It would be not unreal to assume that a 

further exploration of the outdoors would enhance the information about it and the 

aims related to it. 

In the books of all three grades there is a robust number of activities within an 

authentic context leaving, for the ambitious outdoor educators, an open door to 

animate these activities. Nevertheless, there were different levels of authenticity in 

some activities which means that they would require some transformations additional 

to the ones required for the adaptation to the special characteristics of every 

classroom. Activities with experiential character exist noticeably in the books being 

especially evident in the books of 5
th

 grade. Experiences, though, are never enough 

and teachers, being free to improvise according to the needs of the students, can 

enrich the lessons with more experiential activities. Reflection is also evident in the 

books of 4
th

 and 5
th

 grade but not in the books of 6
th
 grade. The authors of the books 

of 5
th

 grade seem to appreciate particularly the process of reflection, whereas the 
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books of 6
th

 grade seem to have a lack of connection with outdoor education through 

this process. 

The results of this research agree with the results of Spiropoulou et al. (2005) 

regarding environmental education that seems to be unpopular among the 

mathematics books of the three last grades of primary school in Greece. Teachers with 

environmental sensitivity could intervene and enrich the activities of the books with 

other additional, environmentally oriented, activities while a possible implementation 

of outdoor mathematics education could support dynamically the achievement of 

environmental goals. 

The possibilities given in the books for outdoor implementation, usually through 

interdisciplinary activities or activities with an outdoor context or subject, are 

considerable. For example on page 13 of the student’s book of 6
th

 grade there is a 

fictional problem about a trip the children of a Greek school had to a Greek 

archaeological place. The children observed the milestone of the bus and get some 

information. This exercise could be done exactly as it is providing the opportunity for 

an experiential interdisciplinary lesson in an absolutely authentic situation. One other 

example is the project suggested in the teacher’s book of 4
th

 grade (p.35) about a trip 

to Ormenio (the northernmost place in Greece) where interdisciplinary and 

environmental goals are included as well as goals and information concerning the 

outdoors. A superior integration of the project would be a visit to Ormenio, if allowed 

by the circumstances
15

. This particular example can help us realize that outdoor-

connected activities should adapt to the place where the school is situated, the budget 

of school and other given facts that should be in mind before any plan of this kind is 

organized.   

Conclusion 

 

Since the analyzed books float noticeably in the waters of progressive education, the 

development of a newborn outdoor education in Greece is not an elusive idea. After a 

well-organized program and design of such a method, outdoor education could be a 

part of the formal curriculum of the country. 

                                                
15 It would be really difficult for schools of Crete, for example, to do such a trip. 
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The intentions of the writers to bring the books closer to reality, moved by the 

recognized need to let the children work in authentic situations, is obvious. Many 

activities and problems, some in a higher degree than the others, involve realistic data 

and situations, but there are still some steps away from absolute authenticity. The 

outdoor environments, even in the form of a school yard, provide the circumstances 

and the material to bring these activities closer to authenticity.  

Although this study provide a rather encouraging picture of  the situation in Greece 

and the possibilities of an outdoor education implementation, further studies of the 

“body of texts that includes all of its kind”  called census (Krippendorff, 2004, p. 120) 

would give a more integrated picture of the existing situation of mathematics 

education. In addition, studies of the curriculum and the didactic material of other 

subjects would provide a holistic idea of the existing education in Greece and its 

connection to outdoor education, revealing this way the possibilities of the 

development of outdoor education.  

Finally, we should not forget the primary end of education, which is to develop and 

integrate the citizens of the future. For the success of this end, the most adequate and 

effective methods of learning has to be found and be adapted to the special 

characteristics of each learning group. It is not an end to apply necessarily outdoor 

education in schools, but to exploit the possibilities it provides and the methods that 

foster a meaningful, joyful and integrated learning.   
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