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1. Introduction 

Over the past four decades, environmental concerns have come to be regarded 

as universal issues. To enhance environmental awareness throughout the world, in-

ternational society has advocated teaching environmental education (EE) in schools. 

Implementing EE in pre-service teacher training is one of the essential educational 

approaches (United Nations Educational, Scientific and Cultural Organization & 

United Nations Environment Programme, 1990). After the adoption of the Belgrade 

Charter (United Nations Educational, Scientific and Cultural Organization, 1975), 

international organizations clearly declared the purpose and importance of EE in 

reports and declarations such as the final report on the intergovernmental conference 

on EE in 1977 (United Nations Educational, Scientific and Cultural Organization, 

1977), the Rio Declaration in 1992 (United Nations, 1992), and the Thessaloniki 

Declaration in 1997 (United Nations Educational, Scientific and Cultural Organiza-

tion, 1997). In particular, the final report of the intergovernmental conference on EE 

in 1977 concluded that EE should be included in pre-service teacher training 
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curricula, and the report emphasized improvement of EE in-service teacher training 

(United Nations Educational, Scientific and Cultural Organization, 1977). 

However, previous studies reported several barriers to teaching EE in school. 

Ham (1988) reported that lack of time for teaching and preparation was the most 

important barrier in EE teaching in elementary school although teachers had positive 

attitudes to EE teaching. Lack of instructional materials and funding was also re-

ported as important hurdles (Ham,1988). Moreover, insufficient scientific knowledge 

was found to be a significant barrier especially in teachers from non-scientific back-

grounds. Ham (1988) concluded that integration of EE into various subjects is im-

portant for overcoming these barriers.  In addition, a multidisciplinary view of EE is 

needed to help pre-service teachers promote integration of EE into other subjects 

(Ham, 1988). Another study reported the necessity to narrow the gap between re-

quired content in school and learning content in teacher training institutions to im-

prove the quality of EE teaching in schools (Marcus & John, 2000). 

A literature review of EE in pre-service teacher training reported low levels 

of environmental competence, knowledge of environmental issues and readiness to 

teach EE among students (Álvarez-García et al. ,  2015). Low environmental literacy 

in pre-service teachers was reported in several countries including Australia (Miles 

et al. ,  2006) and Israel (Pe'er et al. ,  2007). Other studies reported a lack of environ-

mental concerns in Lebanon (Vlaardingerbroek, 2007) and Turkey (Tuncer, 2009), 

and low awareness of impact of their daily activities on the environment among pre-

service teachers in Spain (Ull,  2014). 

According to Álvarez-García et al.  (2015), most pre-service teachers have 

positive attitudes towards EE in their role as students, although their attitudes are 

more negative when assumed to be in their future role as teachers. Students believed 

that EE would help them to become acquainted with more innovative teaching meth-

ods and to improve teacher-student relationships (Álvarez-García et al. ,  2015). Stud-

ies reported gaps between teacher training curricula on EE and required competencies 

for teaching EE in schools (Álvarez-García et al. ,  2015; Mastrilli ,  2005). Moreover, 

Álvarez-García et al.’s (2015) review highlighted the need for EE training for pre-

service teachers, and concluded that the major responsibili ty of the teacher training 

institution is to promote interest in environmental issues among their students to 

enable them to not only look for solutions to environmental problems, but also to be 

professional promoters of sustainability. Dada (2017) reported the effectiveness of 

providing education on EE in improving knowledge, attitude, and perception of en-

vironmental issues among pre-service teachers.  However,  the effect of EE programs 
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on awareness and confidence of pre-service teachers has not been examined suffi-

ciently in many of the studies to date. A rubric is a simple assessment tool that 

describes levels of performance on a particular task and is used to assess outcomes 

in a variety of performance-based contexts (C. Hafner & M. Hafner, 2003). To date, 

there have been no studies that use rubrics with pre-service teachers as a tool to 

evaluate EE outcomes in a systematic way. 

In Japanese school education, there is no formal subject called ‘Environmen-

tal Education.’ EE is taught by cross curricular teaching in several subjects such as 

science, social studies, home economics, health education, Japanese language and 

moral education (Kodama, 2017). Several specific classes are conducted with an en-

vironmental viewpoint in the entire education of each school, and this environmental 

viewpoint is incorporated into each subject and extracurricular activity such as the 

period for integrated study, special activities, and moral education (Kodama, 2017). 

Since 1991, the Ministry of Education, Culture, Sports, Science and Technology in 

Japan (MEXT) has published and revised relevant guidelines to incorporate EE into 

different subjects and facilitate teaching of EE in elementary school (National Insti-

tute for Educational Policy Research, Japan 1991a; 2007, 2014) and junior high 

school (National Institute for Educational Policy Research, Japan, 1991b; 2016). 

MEXT has shared best practices of EE in school education among schools and teach-

ers (MEXT, 2011). MEXT and the Ministry of Environment (MOE) have provided 

in-service teacher training on EE (Tokyo Gakugei University, 2005a, 2005b, 2005c). 

Now, almost all  elementary schools in Japan practice environmental activities such 

as nature observation, protection of wildlife and plants,  cleaning activities, waste 

sorting, recycling-related activities, and activities with biotopes. However, the MOE 

has not yet produced well-established official guidelines or curricula on EE for 

teacher training courses. A study reported that the teacher’s guidebook on EE pro-

vided by the national government was not fully used in Japan (Tejima, 2005). More-

over, there are schools and teachers that cannot create an adequate EE curriculum or 

cannot implement the EE curriculum properly, and therefore, the quality of EE pro-

vided among schools and teachers varies widely (Tejima, 2005). The Science Council 

of Japan reported limited teaching methods and disparit ies in teachers’ motivation 

for teaching EE as common challenges in schools (Science Council of Japan, 2008). 

To improve the quality of EE in schools, the Science Council of Japan suggested the 

following for EE teacher training: All pre-service teachers should be required to 

learn about EE including experimental activities in nature; the courses relating to EE 

in the professional schools for teacher training and those in the training for in-service 
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teachers should be improved both in quality and quantity and made compulsory. 

Moreover, the council emphasizes that EE should be positioned as a cross-curricular 

area in school education, and a full-time EE teacher should be assigned as a coordi-

nator who can plan and envision the creation of a unit for environmental learning 

and cooperation with each subject (Science Council of Japan, 2008). 

A study in Israel reported that environmental practices, perception of im-

portance of EE in school, and environmental knowledge among students were signif-

icantly improved after conducting EE lessons in teacher training institutions (Yavets 

et al. ,  2009). However, research in the United States reported that EE was not insti-

tutionalized in pre-service teacher training courses in the majority of schools (McKe-

own-Ice, 2000).  Moreover, the effect of EE lessons on college students’ knowledge 

and awareness of the environment was limited, especially over time (Rideout, 2005). 

To develop the ability to teach EE among future teachers, appropriate EE should be 

provided in teacher training institutions (Science Council  of Japan, 2008). Teaching 

of EE in teacher training college should focus not only on acquiring knowledge of 

environmental issues but also developing awareness, recognition and skills for teach-

ing EE (North American Association for Environmental Education, 2000; United Na-

tions Educational, Scientific and Cultural Organization, 1990). Therefore, this study 

aimed to develop an EE program, which can be incorporated into the teacher training 

curriculum as a compulsory subject and contribute to improving the ability and con-

fidence of teaching EE among pre-service teachers in Japan. 

2. Materials and methods 

We reviewed relevant documents on EE and teacher training in EE. Then, on 

the basis of the review results, we developed an educational program for EE along 

with a rubric, from July to October 2012. We then implemented the program on a 

trial basis in a teacher training institution in Japan in November 2012. We evaluated 

the program by examining its appropriateness and clarifying future challenges. 

2.1 Development of rubric and educational program for EE 

To develop the rubric, we referred to a series of courses of study regarding 

EE in Japan (MEXT, 2008a, 2008b, 2008c, 2000d) and teaching guidelines for EE 

(National Institute for Educational Policy Research, 2007). We also reviewed docu-

ments on EE in Japan, such as educational reports (Tokyo Gakugei University, 2005a, 

2005b, 2005c), and studies which clarified the teacher’s role and competencies for 

practice of environment-related education in school (United Nations Educational, 

Scientific and Cultural Organization, 1977; United Nations Educational, Scientific 
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and Cultural Organization, 1990; Tokyo Gakugei, 2005a, 2005b, 2005c; North Amer-

ican Association for Environmental Education, 2000). In addition, we reviewed doc-

uments including published research papers, international reports and guidelines re-

lated to EE and teacher training on EE written in both Japanese and English. We used 

‘environmental education’ and ‘teacher’ or ‘competency’ as key words for searching. 

We collected the documents by searching Google, Google Scholar, EBSCO, and Ci-

tation Information by National Institute of Informatics in Japan (a search engine for 

academic journals and university bulletins in Japan). Moreover, we reviewed courses 

of study for elementary and junior high schools, notices, manuals, and national re-

ports published by MEXT or other university and research institutions in Japan. We 

used ‘kankyou kyouiku’ (environmental education), and ‘kyouin’ or ‘kyoushi’ 

(teacher) or ‘kyouin yousei’ (teacher training) as key words for searching. Where 

these key words appeared, we analyzed the information. In contrast, where only 

schools and teachers were the focus, we excluded the information. We aimed to de-

velop a versatile rubric that could be applied to different specialty areas in education. 

EE researchers and those working in related academic fields such as health education, 

life sciences, technology and home economics education, and educational psychology 

discussed development of the rubric and teaching content in teacher training institu-

tions. Based on the developed rubric, we designed an educational program as a com-

pulsory lesson for first grade students.  

2.2 Participants  

The implementation of the educational program was on a trial basis,  targeting 

all first-year students taking different subjects. During November 2012, we provided 

a series of four lessons in a teacher training institution located in a semi-rural area 

in Japan. The number of targeted students was 267 (132 males and 135 females). 

2.3 Evaluation of the lessons  

We set up a self-evaluation questionnaire on the website of the teacher train-

ing institution. This questionnaire was composed of four questions which represented 

four categories of the five in the developed rubric, namely, understanding of objec-

tives and necessity of EE, knowledge about environmental issues, teaching methods 

of EE in the curriculum, and teaching methods of EE in school life and extracurric-

ular activities (Table 1). Before starting the first lesson and after finishing the fourth 

lesson, the students were evaluated by the online questionnaire. For each question 

they were required to select the most appropriate choice from four suggested re-

sponses. 

Table 1. Evaluat ion scale for the developed program 
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Categories Evaluation scale Score 

I know very litt le about the purpose or necessity of EE. 1 

1) Understand-
ing of objec-
tive and ne-
cessity of EE 

I think I know the purpose and necessity of environmental 
education. 

I think that I can think about the purpose and necessity of 
environmental education in relation to the current school 
situation. 

I think I can explain the purpose and necessity of environ-
mental education by associating it  with the contents of 

2 

3 

4 
teaching at the school. 

I know few cases of environmental issues. 1 

2) 
Knowledge of 
environmental 

I think I know some examples of environmental issues. 

I think that I can apply knowledge about environmental is-
sues in relation to the current school situation. 

2 

3 

issues I think that I can use my knowledge about environmental 
issues by associating it  with the contents of teaching at 
school. 

4 

I hardly know a concrete teaching method related to EE in 
the class.  

1 

3) 
Teaching 
method of EE 
in the class 

I think I know some specific teaching methods related to 
environmental education in the classroom. 

I think that I can apply a concrete teaching method related 
to EE in the class by relating it  to the current school sit-
uation. 

2 

3 

I think that I can propose a concrete teaching method re-
lated to EE in the class by relating it  to the current 
school situation. 

4 

I know very litt le about specific teaching methods related 
to EE in school life. 

1 

4) 
Teaching 
methods of EE 
in school life 
and extracur-
ricular activi-

I think I know some specific teaching methods related to 
EE in school life. 

I think that I can apply concrete teaching methods related 
to EE in school life by relating them to the current 
school situation. 

2 

3 

ties I think that I can propose a concrete teaching method re-
lated to environmental education in school life by relat-
ing it  to the current school situation. 

4 

Note:  EE: Environmental  Education;  School  l i fe :  Including yearly  act ivi t ies  and individual  

l i fe /health guidance 

2.4 Data analysis 

After excluding any missing values, we analyzed the data from 234 students 

with a response rate of 87.6%. In addition, the response data for the self-evaluated 

items were scored as shown in Table 1.  Then, we carried out matched two-tailed t-

tests to evaluate the differences between pre and post self-reported values. 

2.5 Ethical considerations 
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This study was approved by the Research Ethics Committee of the Faculty of 

Education, Shinshu University in Japan (25-2). Before conducting the pre self-eval-

uation, we informed all participants about the purpose and procedures of the study. 

Then, we explained how the obtained data would be managed and that the results of 

the self-evaluation questionnaire would not affect credit earning of the lesson. 

3. Results 

3.1 Developed rubric for EE 

Perspectives on evaluation of the developed rubric and comparison with com-

petencies indicated in the international guidelines on EE (United Nations Educa-

tional, Scientific and Cultural Organization, 1990; North American Association for 

Environmental Education, 2000) are shown in Table 2. The United Nations Educa-

tional, Scientific and Cultural Organization describes required competencies for con-

ducting EE, which are classified into two categories: fundamental competencies of 

the teaching profession and other competencies associated with EE content (United 

Nations Educational, Scientific and Cultural Organization, 1990). In addition, the 

North American Association for Environmental Education clarified the following six 

items needed for competence in EE: 1) environmental literacy, 2) foundations of EE, 

3) professional responsibilit ies of the environmental educator, 4) planning and im-

plementing EE, 5) fostering learning, and 6) assessment and evaluation (North Amer-

ican Association for Environmental Education, 2000). Both international guidelines 

indicate that teacher who teach EE have to acquire aspects of literacy and pedagogy, 

and thus the rubric and educational program were developed taking into account these 

two aspects set out in the international guidelines. In addition, the Thessaloniki Dec-

laration emphasized the necessity of EE both inside and outside the school, and the 

importance of developing a teacher training program to facilitate EE (United Nations 

Educational, Scientific and Cultural Organization, 1997). The manual of EE teaching 

in the in-service training in Japan suggests the following teaching content: a lecture 

about basic concepts and the present EE situation; exercises involving experimental 

activities in the field; sharing examples of EE practice in school;  participatory ac-

tivities through workshops and group activities, and organizing exchange meetings 

(Tokyo Gakugei University, 2005b). 

On the basis of the document review regarding the rubric and teaching content, 

we noted five main areas of evaluation for teaching of EE: 1) understanding of the 

objective and necessity of EE; 2) knowledge of environmental issues; 3) teaching 

methods of EE in the curriculum; 4) teaching methods of EE in school life and 
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extracurricular activities, and 5) teaching methods in specific subjects and coopera-

tion with the community and other outside institutions. The rubric developed has two 

aspects: environmental literacy, such as understanding of environmental issues and 

mutual relationships between the environment and human health; and pedagogical 

aspects, such as introduction of EE practice in school, understanding of the teacher’s 

role and required competencies for teaching EE in the classroom, and organizing 

environment-related activities in school and community. Moreover, we defined four 

different levels of achievement goals in each of the five categories (Table 3). 

Table 2. Perspect ives of  evaluat ion of  the rubr ic and comparison with competencies in-

dicated in internat ional  guidel ines on EE 

North American Associ-

Aspect Developed rubric  
UNESCO 

(1990) 
ation for Environmental 

Education 
(2000) 

Pedagogi-
cal aspect 
of EE 

1) Understanding of objec-
tive and necessity of EE 

3) Teaching method of EE in 
the curriculum 

4) Teaching method of EE in 
school life and extracurric-
ular activities 

5) Teaching methods in spe-
cific subjects and coopera-
tion with community and 
other outside institutions. 

 Fundamental 
competencies in 
teaching profes-
sion 

2) Foundations of EE 

3) Professional respon-
sibilities of the envi-
ronmental educator 

4) Planning and imple-
menting EE 
5) Fostering learning 
6) Assessment and eval-

uation 
Literacy 

2) Knowledge of environ- Competencies in 1) Environmental liter-
aspect of 

mental issues EE content acy 
EE 

Note:  EE: Environmental  Education;  School  l i fe :  Including yearly  act ivi t ies  and individual  

l i fe /health guidance 
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The developed rubric indicated the relationships between a suggested category and 

the contents in the EE teaching guideline (MEXT, 2007). The rubric also indicated 

relationships between suggested categories and subjects in the current curriculum of 

the university. 

3.2 Developed educational program for EE 

The educational program consisted of four lessons, with each one lasting for 

90 minutes. The objectives and main content of the program are shown in Table 4. 

The program had two aspects as mentioned in the rubric: an aspect focused on envi-

ronmental l iteracy which is taught in lesson 2, and an aspect on pedagogy of EE 

taught in lessons 1, 3, and 4. 

Table 4. Object ives and main content of four lessons in the newly developed program 

Objectives of the lesson Content of the lesson 

Lesson 
1 

Students be able to 
- explain about objectives and 

necessity of EE 
- understand about individual 

differences of sense of value 
on environmental behaviors 

- increase motivation for EE 
teaching.

・Objectives and necessity of EE
・Introduction to Beograd charter
・Exercise about EE (workshop) involv-

ing Japanese board game (Environmen-
tal Sugoroku), group discussion on en-
vironmental issues, and discussion of 
environmentally friendly behavior that 
students can tackle. 

Lesson 
2 

Students be able to 
- explain actual issues /  prob-

lems related to the environ-
ment 

- explain suitable teaching 
methods for EE in the curric-
ulum 

- explain the case examples of 
EE activities in cooperation 
with other organizations.

・Introduction to environmental prob-
lems in Japan and the world with un-
derlying reasons for the problems oc-
curring and influence on society.

・Concrete examples of EE activities in 
school life

・Concrete examples of EE activities in 
cooperation with other organizations. 

Lesson 
3 

Students be able to 
- explain suitable teaching 
methods for EE which can be 
incorporated into school life.

・Competence for EE teaching as a 
teacher in lessons and school life

・Example of teaching methodology for 
EE 

Lesson 
4 

Students be able to 
- explain about relationships 

between environment and 
health and also health prob-
lems which are related to en-
vironmental problems.

・Environment and health: health prob-
lems which are related to environmen-
tal problems. 

Note:  EE: Environmental  Education;  School  l i fe :  Including yearly  act ivi t ies  and individual  

l i fe /health guidance 

We also introduced different kinds of teaching methods for EE with activities in-

cluding a Japanese board game (Environmental Sugoroku), and group discussions of 
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environmental issues and environmentally friendly behaviors that students them-

selves can adopt. 

3.3 Outcomes fol lowing the program 

Following the program, all four values measured through self-evaluation in-

creased, and in particular, confidence to teach EE in the school increased signifi-

cantly. Self-evaluation by students about the outcomes of the program is shown in 

Table 5. Regarding the objectives and necessity of EE, the post self-evaluation data 

was significantly higher than the pre self-evaluation data (t=12.06, p<0.001, d=0.79). 

Regarding knowledge of environment, the post self-evaluation data was also signif-

icantly higher than pre self-evaluation data (t=8.51, p< 0.001, d=0.56). For teaching 

method of EE in the class, again, post self-evaluation data was significantly higher 

than pre self-evaluation data (t=12.15, p<0 .001, d=0.80). Teaching methods of EE 

in school life and extracurricular activities also revealed post self-evaluation data 

that was significantly higher than pre self-evaluation data (t=12.60, p<0.001, d=0.83). 
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4. Discussion 

This study aimed to develop a rubric and EE program as a compulsory subject 

for the teacher training curriculum in Japan. Results were analyzed to elucidate fu-

ture challenges for developing the program. The rubric clarified perspectives on 

evaluation for teaching EE and specified required knowledge and technical skills in 

each grade in accordance with expected professional development as a teacher, 

among pre-service teachers. The program consisted of the introduction of EE in 

school, understanding the teacher’s role and required competencies for teaching EE 

lessons, and organizing school and community activities to enhance understanding 

of environmental issues. Moreover, we introduced different kinds of teaching meth-

ods for EE including a Japanese board game (Environmental Sugoroku) and group 

discussions on environmental issues and changes to behavior that students them-

selves could use to support more sustainable living. Results of the trial demonstrated 

the appropriateness and effectiveness of the program, confirming that all four values 

increased in the self-evaluation when pre and post results were compared. 

A review of EE research emphasized the necessity of providing both subject 

and pedagogical aspects appropriately to pre-service teachers for promoting the 

teaching of EE in school, and providing environmentally li terate teachers and secur-

ing the professional competencies of an environmental educator (Alvarez-Garcia et 

al. ,  2015). The rubric and educational program consisted of two aspects:  environ-

mental literacy and the pedagogical aspect of EE. 

To date, many studies have examined students’ awareness, knowledge and 

interest in environmental issues (Alvarez-Garcia et al. ,  2015; Miles et al . ,  2006; Pe'er 

et al. ,  2007; Tuncer, 2009; Ull,  2014 ; Vlaardingerbroek, 2007). Moreover, the ef-

fectiveness and challenges of educational interventions on improving knowledge and 

interest in environmental issues in teacher training institutions have been reported 

(Rideout, 2005). Bluhm and Hungerford (1976) reported that introducing an EE 

teaching model in pre-service training improved students’ perception of EE and their 

understanding of ecological concepts. However, the effect of pre-service educational 

interventions focused on understanding the role of the EE teacher, the importance of 

EE and ways to improve self-confidence when teaching EE, has not been fully clar-

ified. Previous interventions have not focused on improving the pedagogical aspect 

of EE teaching. In the present study, we targeted both environmental literacy and 

pedagogical aspects of EE. We confirmed significant improvements in understanding 

the objectives and need for EE, knowledge about environmental issues, teaching 
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methods of EE in the curriculum, and teaching methods of EE in school life and 

extracurricular activities. 

Álvarez-García et al.  (2015) pointed out the need to introduce training models 

that cover both environmental competencies of teachers and give teachers a sufficient 

pedagogical background to transform these environmental competencies into teach-

ing skills and capacity for EE. In this context, this study proposed a concrete example 

of a training model that includes both environmental literacy and pedagogical aspects 

for implementing EE in schools, in a teacher training institution.  

The importance of EE in teacher training to produce effective EE teachers has 

long been recognized as the ‘Priority of priorities’ (United Nations Educational, Sci-

entific and Cultural Organization &- United Nations Environment Programme, 1990). 

In addition, adequate preparation of pre-service teachers in EE is a prerequisite for 

students to design and implement effective EE (Goldman et al. ,  2006). Research in-

dicates that the greatest barrier to implementing EE at teacher training institutions 

is that their curriculum does not allocate enough time for EE (McKeown-ice, 2000). 

EE is not prioritized as an essential subject (McKeown-ice, 2000; Mastrilli ,  2005; 

Heimlich, 2004; Van Petegem, 2007). To address this issue, this study positioned the 

developed educational program as a compulsory subject for pre-service teachers ex-

pecting that the developed EE program for teacher training will be continually im-

plemented. 

However, the study had several limitations. First,  we obtained only data from 

self-evaluation by students. Data from objective evaluations, such as levels of un-

derstanding and participation in the lessons, might provide additional insights in the 

analysis. Second, this study evaluated the results in a single fiscal year. Although 

long-term impact was beyond the scope of this study, conducting evaluation over a 

longer timeframe might provide further insights to understand the effectiveness and 

appropriateness of the educational program. Third, qualitative outcomes of the edu-

cational program were not analyzed in this study. Future research is needed to clarify 

factors related to the improvement of rubric scores. Fourth, the educational curricu-

lum did not include issues on Education for Sustainable Development (ESD). The 

importance of promoting ESD has increasingly been recognized. Summers, Childs 

and Corney (2005) reported the effectiveness of integrating ESD in schools into the 

subjects of the pre-service elementary teacher curriculum by adopting an interdisci-

plinary approach. Further study is needed to integrate the EE program developed in 

this research with ESD issues in the curriculum in pre- service training. 

333



 

 

    

   

 

 

  

   

 

  

  

  

 

  

 

 

   

   

 

Environmental Education in Pre-service Teacher Training in Japan

Acknowledgements 

This research was supported by research funding in Shinshu University in 

Japan. 

Declaration of interest statement 

The authors declare no conflicts of interest associated with this manuscript. 

References 

Álvarez-García, O., Sureda-Negre, J.,  & Comas-Forgas, R. (2015) Environmental 

education in pre-service teacher training: a l iterature review of existing evi-

dence. Journal of Teacher Education for Sustainability, 17(1), 72-85. 

Bluhm, W. J.,  & Hungerford, H. R. (1976) Modifying pre-service elementary school 

teacher’s perspectives.  The Journal of Environmental Education, 7(4), 14-17. 

Dada, D.O., Eames, C. & Calder, N. (2017) Impact of environmental education on 

beginning preservice teachers’ environmental literacy. Australian Journal of 

Environmental Education, 33(3), 201-222. 

Goldman, G., Yavetz, B. & Pe'er, S. (2006) Environmental literacy in teacher train-

ing in Israel: environmental behavior of new students. The Journal of Environ-

mental Education, 38(1), 3-22. 

Hafner, J. C., & Hafner, P. M. (2003) Quanti tative analysis of the rubric as an as-

sessment tool: an empirical study of student peer-group rating. International 

journal of science education, 25, 1509–1528. 

Ham, S. H. & Sewing, D. R. (1988) Barriers to environmental education. The Journal 

of Environmental Education, 19(2), 17-24. 

Kodama, T. (2017) Environmental education in formal education in Japan. The Jap-

anese Society of Environmental Education, 26(4), 21-26. 

McKeown-Ice, R. (2010) Environmental Education in the United States: A survey of 

preservice teacher education programs. The Journal of Environmental Education, 

32(1), 4-11. 

Heimlich, J.E., Braus, J.,  Betty Olivolo,Rosalyn McKeown-Ice &Liz Barringer-

Smith. (2004) Environmental education and preservice teacher preparation: a 

national study. The Journal of Environmental Education, 35(2) ,17-60. 

Mastrilli ,  T. (2005) Environmental education in Pennsylvania’s elementary teacher 

education programs: a state-wide report.  The Journal of Environmental Educa-

tion, 36(3), 22-30. 

334



    

 

 

 

    

 

 

  

 

 

 

 

  

  

 

 

 

 

TOMOKAWA・WATANABE・SHIMADA・MURAMATSU・NISHI・MIYAKE

Miles, R.,  Harisson, L., Cutter-Mackenzie, A. (2006) Teacher education: a diluted 

environmental education experience. Australian Journal of Environmental Edu-

cation, 22(1), 49-59. 

Ministry of Education, Culture, Sports, Science and Technology, Japan. (2007) 

Kankyou kyouiku shidō  shiryō  (Shōgakkō  hen) [References for teaching envi-

ronmental education (Elementary school edition)]. Ōkurashō  Insatsukyoku 

[Ministry of Finance Printing Bureau], Retrieved April 24, 2020 from: 

http://www.nier.go.jp/kaihatsu/pdf/kankyo_k_n_e.pdf 

Ministry of Education, Culture, Sports, Science and Technology, Japan. (2008a) 

Chūgakko gakushūshidōyōryō  kaisetsu sōgōteki na gakushū  no zikan hen [Ex-

planation on national curriculum standards for elementary schools: Period for 

integrated study]. Retrieved April 24, 2020 from: https://www.mext.go.jp/com-

ponent/a_menu/education/micro_detail/__icsFiles/afield-

file/2011/01/05/1234912_013.pdf 

Ministry of Education, Culture, Sports, Science and Technology, Japan. (2008b) 

Chūgakko gakushūshidōyōryō  kaisetsu - Tokubetsu katsudou hen [Explanation 

on national curriculum standards for elementary schools: Period for extra-cur-

ricular activities]. Retrieved April 24, 2020 from: https://www.mext.go.jp/com-

ponent/a_menu/education/micro_detail/__icsFiles/afield-

file/2011/01/05/1234912_014.pdf 

Ministry of Education, Culture, Sports, Science and Technology, Japan. (2008c) 

Shōgakkō  gakushūshidōyōryō  kaisetsu - sōgōteki na gakushū  no zikan hen [Ex-

planation on national curriculum standards for elementary schools: Period for 

integrated study]. Retrieved April 24, 2020 from: https://www.mext.go.jp/com-

ponent/a_menu/education/micro_detail/__icsFiles/afield-

file/2009/06/16/1234931_013.pdf  

Ministry of Education, Culture, Sports, Science and Technology, Japan. (2008d) 

Shōgakkō  gakushūshidōyōryō  kaisetsu - Tokubetsu katsudou hen [Explanation 

on national curriculum standards for elementary schools: Period for extra-cur-

ricular activities]. Retrieved April 24, 2020 from: https://www.mext.go.jp/com-

ponent/a_menu/education/micro_detail/__icsFiles/afield-

file/2009/06/16/1234931_014.pdf 

Ministry of Education, Culture, Sports, Science and Technology, Japan (2011). 

Kankyou kyouiku ni katsuyou dekiru gakkou zukuri jissen jireisyuu [Practical 

examples of environmental education at school].  Ministry of Education, Culture, 

335

http://www.nier.go.jp/kaihatsu/pdf/kankyo_k_n_e.pdf
https://www.mext.go.jp/component/a_menu/education/micro_detail/__icsFiles/afieldfile/2011/01/05/1234912_013.pdf
https://www.mext.go.jp/component/a_menu/education/micro_detail/__icsFiles/afieldfile/2011/01/05/1234912_014.pdf
https://www.mext.go.jp/component/a_menu/education/micro_detail/__icsFiles/afieldfile/2009/06/16/1234931_013.pdf
https://www.mext.go.jp/component/a_menu/education/micro_detail/__icsFiles/afieldfile/2009/06/16/1234931_014.pdf


 

  

 

 

 

  

 

 

 

  

 

 

 

 

  

   

 

  

 

   

     

 

  

Environmental Education in Pre-service Teacher Training in Japan

Sports, Science and Technology, Japan, Retrieved April 24, 2020, from: 

https://www.mext.go.jp/a_menu/shisetu/ecoschool/detail/1311403.htm 

National Institute for Educational Policy Research, Japan. (1991a) Kankyou 

kyouiku shidō  shiryō  (Shōgakkō  hen) [References for teaching environmental 

education (Elementary school edition)]. Ōkurashō Insatsukyoku [Ministry of 

Finance Printing Bureau], Retrieved April 24, 2020 from: 

https://www.nier.go.jp/kaihatsu/shidou/shiryo01/kankyo02.pdf 

National Institute for Educational Policy Research, Japan. (1991b) Kankyou kyouiku 

shidō  shiryō  (Chūgakko hen) [References for teaching environmental education 

(Junior high school edition)]. Ōkurashō  Insatsukyoku [Ministry of Finance 

Printing Bureau] 

National Institute for Educational Policy Research. (2014) Kankyou kyouiku shidō 

shiryō  (Yōchien/Shōgakkō  hen) [References for teaching environmental educa-

tion (Kindergarten/Elementary school edition)]. Ōkurashō  Insatsukyoku [Min-

istry of Finance Printing Bureau], Retrieved April 24, 2020 from: 

https://www.nier.go.jp/kaihatsu/pdf/kankyo_k_n_e.pdf 

National Institute for Educational Policy Research, Japan. (2016) Kankyou kyouiku 

shidō  shiryō  (Chūgakko hen) [References for teaching environmental education 

(Junior high school edition)]. Retrieved April  24, 2020 from: 

https://www.nier.go.jp/kaihatsu/pdf/20161214.pdf 

North American Association for Environmental Education. (2000) Guidelines for the 

preparation and professional development of environmental educators. Re-

trieved May, 2020, from: https://naaee.org/sites/default/files/gl_preserv-

ice_complete.pdf 

Marcus, G. and John Sharp. (2000) Exploring the actual and potential rhetoric-reality 

gaps in environmental education and their implications for pre-service teacher 

training. Environmental Education Research, 6(4), 331-345. 

Pe'er, S.,  Goldman, D. & Yavetz, B. (2007) Environmental literacy in teacher train-

ing: attitudes, knowledge, and environmental behavior of beginning students. 

The Journal of Environmental Education, 37(1),  45-49. 

Tokyo Gakugei University. (2005a) Nihon no kankyou kyouiku gaisetsu [Outline of 

Japanese environmental education]. Retrieved April 24, 2020 from: http://e-ar-

chives.criced.tsukuba.ac.jp/data/doc/pdf/2005/04/200504136101.pdf 

Tokyo Gakugei University. (2005b) Nihon no kankyou kyouiku kyouin kenshuu 

[In-service teacher training on environmental education in Japan].  Retrieved 

336

https://www.nier.go.jp/kaihatsu/pdf/20161214.pdf
https://www.nier.go.jp/kaihatsu/pdf/kankyo_k_n_e.pdf
https://www.nier.go.jp/kaihatsu/shidou/shiryo01/kankyo02.pdf
https://www.mext.go.jp/a_menu/shisetu/ecoschool/detail/1311403.htm
https://naaee.org/sites/default/files/gl_preservice_complete.pdf
http://e-archives.criced.tsukuba.ac.jp/data/doc/pdf/2005/04/200504136101.pdf


 

  

 

  

  

  

  

 

 

 

  

  

   

 

 

 

 

TOMOKAWA・WATANABE・SHIMADA・MURAMATSU・NISHI・MIYAKE

April 24, 2020 from: http://archive.criced.tsu-

kuba.ac.jp/data/doc/pdf/2005/04/200504133692.pdf 

Tokyo Gakugei University. (2005c) Kankyou kyouiku kyouin kenshuu no mitori [A 

constellation of perspectives of, approaches to,  and spectra of teacher education 

and training in environmental education]. Retrieved April 24, 2020 from: 

http://archive.criced.tsukuba.ac.jp/data/doc/pdf/2005/04/200504121533.pdf 

Rideout, B. E. (2005) The effect of brief environmental problems module on endorse-

ment of the new ecological paradigm in college students. The Journal of Envi-

ronmental Education, 37(1), 3-11. 

Science Council of Japan. (2008). Gakkou kyouiku o chuushin toshita kankyou 

kyouiku no jyuujitsu ni mukete [Proposal for enhancement of environmental 

education with a focus on school education]. Science Council  of Japan, Re-

trieved April 24, 2020 from: http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-20-

t62-13.pdf 

Summers, M., Childs, A., Corney, G. (2005) Education for sustainable development 

in initial  teacher training: issues for interdisciplinary collaboration. Environ-

mental Education Research, 11(5), 623-647. 

Tejima, M. (2005) A comparison study on environmental education in Malaysia and 

Japan. Bunkyo University, Faculty of Education bulletin, 39, 1-8. 

Tuncer, T.G., Booneb, J.W., Tuzuna, O.Y. & Oztekina, C. (2009) An evaluation of 

the environmental literacy of preservice teachers in Turkey through Rasch anal-

ysis. Environmental Education Research, 20(2), 202-227. DOI: 

10.1080/13504622.2013.768604 

Ull,  M.A., Martínez-Agut, M.P., Piñero, A. & Aznar-Minguet, P. (2014) Perceptions 

and attitudes of students of teacher-training towards environment and sustaina-

bility. Procedia - Social and Behavioral Sciences, 131, 453-457. 

DOI: 10.1016/j.sbspro.2014.04.147 

United Nations Educational, Scientific and Cultural Organization & United Nations 

Environment Programme. (1975) The Belgrade charter: A global framework 

for environmental education. International Environmental Education Work-

shop, Retrieved April 24, 2020, from: 

https://unesdoc.unesco.org/ark:/48223/pf0000017772 

United Nations Educational,  Scientific and Cultural Organization. (1977) Inter gov-

ernmental conference environmental education, Tbilisi ,  USSR, 14-26 October 

1977: final report.  Retrieved April 24, 2020, from: 

http://unesdoc.unesco.org/images/0003/000327/032763eo.pdf 

337

http://unesdoc.unesco.org/images/0003/000327/032763eo.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000017772
http://archive.criced.tsukuba.ac.jp/data/doc/pdf/2005/04/200504121533.pdf
http://archive.criced.tsukuba.ac.jp/data/doc/pdf/2005/04/200504133692.pdf
http://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-20-t62-13.pdf


 

 

 

  

 

 

 

 

  

  

 

 

  

Environmental Education in Pre-service Teacher Training in Japan

United Nations Educational, Scientific and Cultural Organization & United Nations 

Environment Programme. (1990) Environmentally educated teachers The pri-

ority or priorities? Connect: UNESCO/UNEP environmental education news-

letter,  XV(1), Retrieved April 24, 2020, from: 

https://unesdoc.unesco.org/ark:/48223/pf0000153574 

United Nations Educational, Scientific and Cultural Organization. (1997) Interna-

tional conference environmental and society: Education and public awareness 

for sustainability, Declaration of Thessaloniki. Retrieved April  24, 2020, from: 

http://unesdoc.unesco.org/images/0011/001177/117772eo.pdf 

United Nations. (1992) Report of the United Nations conference on Environment and 

development, Annex Ⅰ  Rio declaration on environment and development. Re-

trieved April 24, 2020, from: https://www.jus.uio.no/lm/environmental.devel-

opment.rio.declaration.1992/portrait.a4.pdf 

Van Petegem, P.,  Blieck, A., Boeve-de Pauw, J. (2007) Evaluating the implementa-

tion process of environmental education in preservice teacher education: two 

case studies. The Journal of Environmental Education, 38(2), 47-54. 

Vlaardingerbroek, B. &Taylor, T.G.N. (2007) The environmental knowledge and at-

titudes of prospective teachers in Lebanon: a comparative study. International 

Research in Geographical and Environmental Education, 16 (2), 120-134. 

World Commission on the Environment and Development. (1987) Our common future. 

Oxford, England: Oxford University Press. 

Yavets, B., Goldmann, D. & Pe’er, S. (2009) Environmental literacy of pre-service 

teachers in Israel: a comparison between students at  the onset and end of their 

studies. Environmental Education Research, 15(4),  393-415.

（2021年11月 5日　受付）
（2022年 3月 1日　受理）

338

http://unesdoc.unesco.org/images/0011/001177/117772eo.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000153574
https://www.jus.uio.no/lm/environmental.development.rio.declaration.1992/portrait.a4.pdf



