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Ab tract 

The main obiective of this study was to assess the integration of E into both grade nine and ten 
biology and geography curriculum guides and students' textbooks, and in the actual teaching and 
learning process at North Shoa. On the one hand to assess the integration of EE into curriculum 
guides and students' textbooks of grade nine and ten biology and geography, both qualitative and 
quantitative data were collected through content analysis. On the other hand, to assess the 
integration of EE into the teaching and learning process, both qualitative and quantitative data 
were collected form 373 students of which 225 (60.3 %) were grade nine and 148 (39.7%) were 
grade ten. From these students data were collected using criterion-referenced test, open-ended 
questions, and Likert type scale. Then, the data collected from these participants were analyzed 
both qualitatively and quantitatively (using descriptive statistics parametric and non-parametric 
tests). The result showed that EE objectives (knowledge, skills, attitudes and participation), 
contents teaching methods, and evaluation techniques were not adequately integrated. The 
result from the test also showed that the majority of the students performed below the standard 
set (70%) by their teachers. However when their achievement scores were analyzed in terms of 
sex and grade level, statistically significant mean difference was obtained, I (371) = 2.26, p < 
0.05 t (371) = 2.00, p < 0.05 respectively. On the other hand, the mean difference between 
urban and real students were found insignificant, t (371) = 0.05, P > 0.05. And the ANOYA 
summary did not show significant mean difference in the schools as a whole, F (3,369) = 1.97, p 
> 0.05. Moreover, regarding their attitudes to utilizing and protecting their environment, students 
were found having inappropriate view. The analysis made based on the independent variables 
also showed insignificant mean attitude score difference between male and female students, t 

(371) = 1.04, P > 0.05, grade nine and ten students, I (371) = 0.11, P > 0.05, and urban and rural 
ones t (371) = 0.39,p > 0.05. The ANOYA summary also did not show statistical significant 
mean difference in the schools overall, F (3,369) = 1.96, p > 0.05. Finally, the assessment made 
on students' problem solving skills showed that students failed to identify serious environmental 
problems including their causes, solutions and participants to implement the solutions in their 
local area leave alone problems in Ethiopian and global contexts. Thus, based on the above 
results it can be concluded that EE was not integrated into grade nine and ten biology and 
geography curriculum guides revised in 2004, and students' textbooks written based on the 
revision in 2005/2006 in line with its objectives, contents, teaching methods and evaluation 
techniques that prepare students to contribute to sustainable development of Ethiopia. It was not 
also integrated in the actual teaching and learning process although it was integrated in the new 
education ano training policy developed in 1994. Based on the findings, it is recommended that 
integrating EE into different subjects typically biology and geography is vital to develop 
students' environmental knowledge, skills, attitudes and participation to make them contributors 
for sustainable development of our country . 
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Chapter 1: Introduction 

Background of the Study 

People in this world have been deteriorating the planet Earth very rapidly due to their 

interaction and interference with the immediate environment to fulfill their economic, social and 

political needs in the twenty first century. This is mainly caused by the bidirectional relationship 

between people and their environment: the environment provides resources to them, and the 

process of transforming the resources into usable form destroys it. These relationships result in 

serious local, national and global environmental problems. The local environmental problems 

are the outcome of a mismatch of local environmental conditions and the human efforts to 

generate resources from the environment such as hunting wild animals for food, cutting trees for 

lumber, farmland and fuel wood and so forth. These efforts result in a number of negative 

consequences like soil erosion, deforestation, desertification, flood, drought and poverty. On the 
< 

other hand, global environmental problems are the results of the cumulative effects of the local 

ones, wastes generated in the transformation of resources into usable fonns, and pattems of 

consumption of resources. These also result in environmental problems such as global wanning, 

air pollution and ozone depletion (Ranjan, 1999). 

In the twenty-first century, the above environmental problems in both developed and 

developing world have seriously changed the local, regional, national and global environment 

into worse, even the worst compared with the previous times. To overcome these environmental 

problems and to bring sustainable development, the international community has given due 

attention in changing the behavior and attitudes of peoples in the world through education. One 

of the most, important solutions is integrating Environmental Education (EE) into different 

subjects (multidisciplinary model) or integrating different subjects so that they make EE 

(interdisciplinary model) at different levels of its education system. As a result, not only the 

young generation will have knowledge and understanding, skills, positive attitudes and values 

about and for their environment through formal schooling, but also they can change their parents' 

behavior and attitudes for their environment through discussion. However, the schools in most 

developing countries do not have such practices. Rather they focus on teaching common and 

fragmented facts through different subjects. 
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n the other hand, the need to search new context of education in both developed and 

developing countries has been arisen in this world in this century. The most significant factors 

for the new context of education are growth of knowledge and information; demographic 

change in both developing and developed countries· increasing interdependence among 

countrie ( e.g. new information technologies and globalization); and new social community 

concerns are emerging and concern for the enviromnent is the most universally felt (UNE CO 

1998). 

There;.)re, education, unlike the pervious eras should not focus on transmitting cultural 

values and preparing for work of life. Rather," ... education be constructed on four pillars: 

learning to know learning to do learning to be and learning to live together"(UNESCO, 1998, 

p.2). These are the peculiar characteristics of EE. Based on this rationale, different regional, 

interregional or govermnental and international conferences, seminars and workshops have been 

conducted to search possible solutions for the rapidly accelerating enviromnental problems in 

this world. Among the solutions, EE is the one that was suggested in the International Union for 

the Conservation of Nature and Natural Resources (IUCN) in 1970. Following this, the first 

major conference on the human enviromnent was held in Stockholm in 1972 that recommend 

establishing International Enviromnental Education Program (lEEP) that deals with 

interdisciplinary approach, in school and out-of-school, encompassing all levels of education and 

people at different age level and in different walks of life to manage and control their 

enviromnent (United Nations, 1972). As a result, UNEP (United Nation Enviromnent Program) 

and lEEP were established in 1975 having different objectives, duties and responsibilities 

(UNESCO-UNEP, 1976). To accomplish its objectives and responsibilities, lEEP organized 

many international and regional conferences and workshops such as the 1977 Tbilisi conference. 

More specifically, the concept and meaning of EE, its goals, objectives, guiding principles and 

strategies for implementation were precisely developed in the 1977 Tbilisi's conference 

(UNESCO-UNEP, 1978). 

The second major conference of the United Nations, two decades after Stockholm the 

United Nations Conference on Enviromnent and Development (UNCED) - the Earth Summit 

was held in Rio de Janeiro, Brazil in 1992. The Earth Summit resulted in five major 

achievements. Among these, Agenda 21 is the one that focuses on action plans needed in ord r 
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t \ ork towards sustainable d velopment particularly with regard to thc public awareness 

training and education (UN 1992 in cott and Gough 2004, p. 22). This issue was described in 

the conference a : 

Edul'ation including formal education, public awareness and training 
hould be recognized a a process by which human beings and 

soci tie can reach th ir fullest potential. Education is critical for 
promoting sustainable development and improving the capacity of the 
p ople to address environment and development issues. 

The third major conference of the United Nations, three decades after the Stockholm, the 

World ummit for ustainable Development (WSSD)-Johannesburg Summit was held in 

Johannesburg, South Africa in 2002. In the conference, the United Nations Decade of education 

for ustainable Development International Implementation Scheme (UNDESD-IIS) was set up. 

It states that " . . . Education for Sustainable Development (ESD) has its roots in history of two 

distinct areas of interest of the United Nations: (1) quality basic education; and (2) environmental 

education for sustainable development" (UNESCO, 2005a). 

From these major conferences and agreements reached, it is clearly implied that EE 

includes education about, in and for the environment is an education for our environment and 

sustainable development (Beck &Earl, 2000; Palmer, 1998; Rush, 1999). Understanding these 

typical characteristics, many developed and developing countries have been trying to introduce 

EE into their education system as a subject or in an integrated manner with other subjects at 

different levels in line with the efforts exerted in different conferences and seminars as discussed 

before. 

In parallel with these major conferences and agreements, many countries in the world 

such as USI_, Australia, Canada, China, South Africa, Spain, and Uganda have integrated EE in 

their formal education at different levels (Palmer, 1998). Further, in UK, for instance, 

relationship was established between EE and school subjects like geography and sciences in 

1970s and 1980s (Beck &Earl, 2000). They also added that, according to the chair of the 

National Curriculum Council of UK, "Environmental education is an essential part of every 

pupil's curriculum. It helps to encourage . awareness of the environment, leading to informed 

concern for and active participation in resolving environmental problems"(p.97). Similarly, the 
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a e sment mad n the progre s and problem of EE in East Africa countries- ~ thiopia Kenya 

Tanzania Zambia and Uganda in 1992 showed that all of them integrated EE into their primary 

ducation and only Zambia and Kenya did in their secondary school level (Lindhe et aI., 1993 as 

cit din Aklilu 2006). 

pecifically, according to MOE (1992), the I Environmental Education Project in 

Ethiopia as carried out for six years in primary and secondary schools and in Teacher Training 

In titutions (TTIs) by Ministry of Education financed by Swedish International Development 

Authority (SIDA). The project was produced based on the environmental problem, severe 

drought, occurred in Wollo in 1984. To overcome these problems the project focused on: 

the integration of environmental education into the formal school system and on 
activities aimed at familiarizing teachers and other education staff with vital 
concepts of environmental education and its methodological approaches. The 
project aims at introducing a more active process of learning, combining 
theoretical and practical knowledge relevant to the immediate environment. It also 
stresses the importance of practical community -oriented actions working towards 
the resolution of a local environmental problem. (p.l) 

The project was also begun at North Shoa because of the serious environmental problems 

such as deforestation soil erosion, drought and poverty occurred in the zone. According to MOE 

(1992), "The project expanded to North Shoa region in 1987 with the understanding that the 

environmental problems in the region are grave and need attention"(p.l3). The project was 

expanded to Eastern Hararghe and Sidamo administrative regions where the state of the 

environment was fast deteriorating since 1989. 

After six years of the project implementation in Wollo and North Shoa in some selected 

schools (primary and secondary) and Teacher Training Institutes, evaluation was made" ... to sum 

up and analyze the results of the pilot project and provide information for planning a new phase 

leading to a National Environmental Education Program" (MOE, 1992,p.II). 

The findings of the evaluation showed that there were encouraging students' achievements in 

applying the :heoretical knowledge they learnt practically to manage their immediate environmental 

problems. However, the problems observed from the project implementation were lack of 
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under tanding about the nature of environmental education within the formal school curriculum; the 

inappropriate Ie el of academic training of many teachers the large class size the lack of teaching 

re ource and the traditional teaching m thods (MOE, 1992). To overcome these problems, the 

evaluation team of the project recommended to developing strategic framework and environmental 

ducation unit at a central level audit the curriculum to integrate environmental education into the 

national curriculum and train teachers to be able to teach the integrated curriculum in Colleges of 

Education and T acher Training Institutes in both pre-service and in-service mode (MOE, 1992). 

However, unlike the efforts exerted in integrating and implementing EE in the world and 

particularly in Kenya and Zambia, there is hardly any attempt in doing this at a secondary level in 

Ethiopia although 'A Guiding Document on Environmental Education in Ethiopia' (Axen, Mulugeta 

and Mulu 1995) and 'Environmental Policy' document (FDRE, 1997) that addresses "to promote 

the teaching of environmental education on a mUltidisciplinary basis and to integrate it into the 

ongoing c~cula of schools" were developed. 

Following the evaluation of the environmental education project, according to FDRE 

(1994), the New Education and Training Policy of Ethiopia was developed to solve the problems 

of our education such as access, equity, quality and relevance; and to solve problems that the 

objectives of the education were not related with the needs of the society; the contents were not 

related; the mode of presentation did not develop the students' problem solving ability and 

attitude. To solve these problems and make our education relevant to the society, some of the 

policy statements address that education " . .. has to be integrated with practice, research and 

development to contribute towards an all-rounded development of society"(p.2). In order to 

make the deyelopment of our society sustainable, our environment is playing and will play a 

great role if and only if it is utilized and protected wisely together with our social and economic 

aspects. 

According to the policy, some of the general and specific objectives of education and 

training of our country explicitly state the contents, methodologies and evaluation techniques to 

be developed in different curricula materials. Some of them are to develop the physical and 

mental potential and problem solving capacity of individuals, to bring up citizens who can take 

care of and utilize resources wisely, to cultivate the cognitive, creative, productive and 
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appr ciative potential of citizens by appropriately relating education to environment and societal 

need to provide education that can produce citizens who possess national and international 

outlook on the environment protect natural resources and historical heritages (FDRE,1994,pp.7-

11 ). 

These objectives shows that the contents of the curricula materials should focus on our 

real problems; the methodologies should be problem solving, experimentation, field studies and 

the like that should enable students active learner and problem solver by exposing them to first 

hand experiences and different environmental problems. Moreover, evaluation techniques 

should be developed in line with the objectives set in the policy. To accomplish this, EE should 

be part and parcel of our education system. Axen, Mulugeta and Mulu (1995) quoted some of 

the policy statements and underlined that" . .. environmental education is made an integral part of 

the teaching and learning processes in the country as a whole"(p.ll). Therefore, students will 

have the right knowledge, skills, values plus positive attitudes to their environment so that they, 

together with the community, consume, preserve and protect it not only to leading quality life for 

them but also to handing it down from generation to generation. 

However, the report of Environmental Protection Authority (EPA) of FDRE (2003) 

showed, "Environmental education has been incorporated into the elementary education 

curriculum, ~rades 1 to 4 and efforts are being made to do the same in the curriculum of higher 

grades"(p.7). On the other hand, Bishop (1986) underlined, "Any education system must be 

seen as an integrated whole and if one of its parts is modified the whole system will feel the 

repercussions and be affected"(p.l 02). 

Moreover, research findings have shown the status of EE in developing countries 

including Ethiopia. For instance, UNESCO-UNEP (2000) research finding shows that" ... trends 

in environmental education in the school curriculum, particularly in developing countries, is 

confronted with the problem of having to deal with a curriculum area which is relatively new and 

not well defined"(p.122). In addition, Melaku (1994) pointed out that the elements of EE 

observed in social studies course in Teacher Training Institutes did not match with the objectives 

and standards of the present day EE teaching. Further, DessaJegn (1998) found that although the 

major sources of EE for students were the subjects taught, our secondary school subjects lacked 
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adequate c ntents that in ite students for fieldworks and practical activitics with the surrounding 

community in his study area. Whether EE is integrated into secondary school subjects in a 

multidisciplinary model within its objectives, contents teaching methods and evaluation 

t chniques, I~owever, remains an open question. Therefore, the main obj ectives of this study are 

to examine the revised curriculum guides and students' textbooks of grade (9-10) biology and 

geography in 2004 in terms of EE objectives contents, teaching methods and evaluation 

techniques' and to assess the students' environmental knowledge, attitudes and skills in some 

selected schools at North Shoa. 

Statement of the Problem 

Different scholars have witnessed about our education typically about our curriculum since 

the beginning of modern education. It had been a tradition to copy the curriculum of various 

countries such as French, British, American, and East Germany education system. For instance, 

Tekeste (19.90) witnessed that our secondary education curriculum was inappropriate and 

dysfunctional. This shows that our secondary education did not focus on our real regional and 

national context or environment. In other words, it was irrelevant. 

Still the present curricula materials of different subjects such as curriculum guides and 

students textbooks at secondary level in our education system were criticized because of poor 

quality to address current social economic and environmental problems and issues in an 

integrated manner (Dessalegn, 1998' Aklilu, 2001). These materials were criticized since they 

did not address issues and problems of our environment at local , regional, national and global 

contexts. So did the actual teaching and learning process. For instance, "the loss of agricultural 

value between 2000 and 2010 will be a huge $7 billion" without considering the indirect impact 

of land degr-:dation in Ethiopia (Berry, 2003, p.2). He also found that "Forests in general have 

shrunk from covering 65% of the country and 90% of the highlands to 2.2% and 5.6% 

respectively"(pA). Haile (2004) also discussed that "about 20,000-30,000 hectares of croplands 

in the highlands are being abandoned annually since cropping can no longer be supported by the 

soil. It is projected that land degradation at the present rates would destroy the farmlands of 

some 10 million highland farmers by 2010"(pA5). However, the curricula materials did not 

address such serious environmental problems (education for the environment) by integrating 

with education in or from the environment. Rather, they focused on fragmented facts that did 
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nth Ip student to learn from their environment through first hand experiences by doing. 

observing, analyzing and criticizing the interrelationship and interdependence between people 

\J ith their en ironment. As a result, students are forced to memorize facts to pass from one 

grade level to the other. UNESCO (1980) in Aklilu (2001)states that schools in developing 

countries including Ethiopia have been criticized because they do not address the problems of 

indi idual I arners in particular and th society in general as they focus on disseminating factual 

knowledge. 

On the other hand, the new education and training policy of Ethiopia focuses on 

developing ~LUdents' creative, productive and problem solving ability and skills, and addressing 

the needs and problems of the society. In line with this, curriculum revisions have been made at 

secondary level (9-12) at national level to make education relevant to the students' lives in 

particular and the needs and problems of our society in general. This is performed by integrating 

EE into school subjects like biology and geography. Above all, as discussed in the back ground 

part before in the twenty -first century, education is expected to prepare students to play their 

best for sustainable development of a nation. 

Therefore, this study focuses on assessing whether EE is integrated in the newly revised 

secondary school curriculum guides and student textbook of grade nine and ten geography and 

biology (2004) and in the actual teaching and learning process at North Shoa towards sustainable 

development. 

Objectives of the Study 

The main objective of this study is to assess whether environmental education (education 

about, for, in or from the environment) is integrated into selected secondary school subjects 

towards sustainable development. The specific objectives are to: 

1. identify whether or not the general and specific objectives developed in our education and 

training policy clearly integrate EE; 

2. assess whether or not EE is integrated into grade nine and ten geography and biology 

curriculum guides and students' textbooks; 

3. examine hOW these grade levels biology and geography teachers implement these materials in 

relation to EE in the actual teaching-learning process; and 
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4. a e tudents' environmental knowledge and understanding, attitudes and problem solving 
skills. 

Research Questions and Variables 

To acnieve these objectives, the following leading questions are formulated: 

1. Do the objectives developed in our educational and training policy incorporate EE? 

2. Ar th objectives, contents, teaching methods and evaluation techniques of EE integrated into 

grade nine and ten biology and geography curriculum guides and students' textbooks? 

A. Do these materials include the objectives of EE? Is there a significant difference among 

them? 

B. Do these materials integrate education about, for, in or from the environment? 

C. Do these materials incorporate EE teaching methods and evaluation techniques? 

3. How do teachers of these subjects and grade levels implement the curriculum guides and 

students' textbooks by integrating education about, in and for the environment? 

A. Do tt'?chers get training on how to integrate EE in their subject area? 

B. Do teachers have the right attitude to EE, the teaching and learned process, and their role 

in the school and in the nearby community? 

4. Do students have the right knowledge, positive attitudes to their environment and problem 

solving skills? 

A. Is there any significant difference between students of urban and rural, male and female, 

grade nine and ten in relation to their environmental knowledge and attitudes to their 

environment? 

B. Is there any significant difference among the schools III relation to students' 

environmental knowledge and attitudes? 

~ ·Jriab~s. The dependent variables were students' environmental knowledge, 

attitudes to their environment and problem solving skills. The independent variables were 

students' place of residence (urban and rural), grade level (9 & 10) and sex (male and 

female). Moreover, the integration of EE into the policy document and curricula materials 

and the training of teachers on how to integrate EE were included . 
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ignificance of the Study 
!nee E · is a local regional national and an international concern to allcviate 

cn ironmental pr bl ms in their real contexts towards sustainable development, its relevance to 

de eloping countries like Ethiopia is unquestionable. As this study is concerned with the 

a essment of the integration of EE with grade nine and ten geography and biology curriculum 

guides and students textbooks by relating with our education and training policy, this paper may 

help: MOE and EPA to assess the gap between the policy documents and actual practices, and 

ynthesis their efforts to integrate EE in different curricula materials; Curriculum designers to 

see the weaknesses, if there are of integrating EE into subjects like geography and biology and 

to improve in the forth coming editions; Curriculum designers to see the weaknesses, if there are, 

of producing objectives, contents, methods and evaluation techniques of curriculum guides and 

students textbooks for secondary level courses typically for grade nine and ten geography and 

biology from the education and training policy; Teachers of these subjects to see their 

weaknesses, if there are, of implementing these materials in relation to EE objectives, contents 

teaching methods and evaluation techniques to develop studen~s' knowledge, skills and attitudes 

as a whole. 

Delimitation and Limitation of the Study 

An assessment of the integration of EE into secondary school subjects includes several 

aspects such as objectives, relevant contents, teaching methods, evaluation techniques other 

curricular issues related to EE. In addition, EE should be integrated at all levels of the education 

system in different subjects in a given region or nation. However, this study focuses on 

assessing: objectives developed in our education and training policy; the integration of EE 

objectives, contents, teaching methods, evaluation techniques into grade nine and ten biology 

and geography curriculum guides and students textbooks; and the actual teaching-learning 

process using these materials. 

The rationale behind choosing these subjects is that they are peculiar subjects to integrate 

EE. Aklilu (2006) mentioned Fortrei (1981) as quoted in Schleicher (1989) and described that 

" ... about tv., ": thirds of all topics concerned with environmental problems fell in the domain of 
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bi logy and ge graphy .... ' Moreover, biology and geography were among the subjects chosen 

for int grating ' during the pilot project in our country (MOE 1992). 

It is restricted to North hoa because it is the nearest area that has been affected by 
-

en ironmental degradation due to its landscape. It is also characterized by both urban and rural 

features that has been exploited its natural resources for a long periods of time. 

This study had some limitations. In the content analysis, teachers' guides were not 

included. Above all, the research would have been more comprehensive and conclusive if it had 

been carried out from 9-12 at a national level. However, it was limited to secondary Schools (9-

10) at orth Shoa zone due to many factors such as financial and time constraints to undertake 

the research. 

Definition of Terms 

• Asse~sment is the process of collecting, interpreting and synthesizing information about 

how EE is integrated in our education policy, selected subjects' curriculum guides and 

students' textbooks and in the actual teaching-learning process. 

• Integration is the process of including EE objectives, contents, teaching methods and 

evaluation techniques into different subjects that are interrelated when developing or 

revising curriculum guides and student textbooks and lor in the actual teaching-learning 

process. It also refers to synthesizing education about, for, in or from the environment in 

these materials and in the teaching and learning process as well. 

• Environment is viewed in its totality that comprises natural or biophysical and man 

made or socio-cultural systems in which man and other organisms live and interact. 

• Environmental education is an education that interrelates education about, in and for 

the environment in both the planning and actual teaching and learning process. 

• Sustainable development is development that meets the needs of the present without 

compromising the ability of the future generations to meet their own needs (Aklilu, 

2006). 

• Problem solving skill refers to the ability of students to identify environmental 

problems including their causes, consequences, solutions and participants that should take 

palt to solve the problems. 
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Chapter 2: Review of Related Literature 

The fo u of this chapter is enriching the \i ork both theoretically and practically. On the 

on hand the theoretical part deals with environmental problems at thiopian, African and 

gl bal conte ·t : the role of education to overcome these problems, typically Environmental 

ducation (EE) including its historical development philosophy, components and role for 

su tainable d clopment. In parallel with these philosophy of education at Ethiopian and global 

contexts is al 0 discussed. Moreover, the place of EE in our education policy, peculiar subjects 

to integrate EE and factors hindering to integrate into school subjects will be thoroughly 

re iewed. J)n the other hand, the gap between education policy and its implementation, the 

actual practice of EE at global African and Ethiopian context, and students' knowledge skills 

and attitudes will be discussed from documents and research findings. 

Environmental Problems: Global, African and Ethiopian Perspectives 

Nowadays, environmental problems are serious at global, African and Ethiopian contexts 

although they might vary in kind and intensity. This is because people have caused immense 

environmental changes in their quest for survival and development (UNEP, 1988).These changes 

have global, African and Ethiopian perspectives. 

Glob~lly, according to World Commission for Environment and Development ([WeED], 

1987), the planet Earth and its people are at the time of a matter of life and death because of the 

"failures of 'development' and failures in the management of our human environment"(p.2). The 

failures of the former result in having more people: who are hungry; who cannot read and write· 

who cannot get safe water; who cannot have safe homes; and who face shortage of wood fuel for 

cooking and warming themselves. So does the gap between developing and developed nations. 
o 

On the other hand, the failures of the latter result in global warming, deforestation, ozone 

depletion, acid rain (UNEP, 2006; Kemp, 1990; WCED, 1987). Specifically, global warming is 

now the most threatening environmental problem in the world. As a result, it is one of the top 

sensitive agenda that needs immediate solutions from ·people in the world. 

Poor -resource and environmental management causes not only global environmental 

problems but also continental ones. Africa, for instance, as a continent has been facing different 
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nOli environmental problems: population explosion, poverty, deforestation, desertification, 

'oil erosion and health problems. For example Africa experienced widespread food shortage 

22000,000 in central Africa and 10000000 in Ethiopia alone in 2005 (Banton, 2005 in UNEP, 

2006). This shows that most of the people in Africa might not satisfy their basic needs in the 

t\ cnt first century. 

s hown in the above data, poverty was and is one of the environmental problems in 

Ethiopia that causes resources degradation such as forest and soil. This is acute in the highland 

areas (Akl ilu 2001; Teller, 2005). Moreover, Specifically, 

The highlands of Ethiopia occupy approximately 45 percent of the country's total 
land area and house over 85 percent of the population and 75 percent of livestock. 
Yet these crucial lands are among the most severely eroded areas in the world. 
Advanced deforestation and land degradation under increasing demographic pressure 
are the major causes. Some 50 percent of the land area is significantly eroded, 25 
percent seriously eroded and five percent has lost the ability to produce. (UNEP, 
2006: p.12) 

Therefore, it is clearly implied that not only the living and non-living resources in 

this area but also people are endangered, at a matter of life and death. 

In sum, environmental problems have been accelerating at rapid rate at global, African 

and Ethiopian context in this century. Hence, unlike the previous era, education has been given 

key and central role to overcome these problems and to bring sustainable development. 

According to Serageldin, et al. (1998), "Education was not absent. .. but it was assigned a 

supportive, even peripheral role. Not so today. In the course of 40 years, education has moved 

from the periphery to the center of thinking about development"(p.36). This can be achieved 

when there i .~ a relationship between education and our environment. 

The Role of Education in Addressing Environmental Problems 

Education plays a significant role in changing the behavior of people towards their environment. 

To accomplish this task, it should be related with the environment. Rush, Wharfe, Collins and 

Thomas (1999) underlined that the "Fundamental to the development of EE has been the 

relationship between education and environment"(p.22). Furthermore, Sterling (1996), in Rush 
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d al. ( 1999) discu sed the relationship and the need for the reorientation of education if 

education [or sustainabilit is to succeed. He also underlined, "Education is proclaimed at a high 

level as the key to more 11 tainable society, and yet it daily plays a part in reproducing an 

un 1I tainable ociety. If it is to fulfill its potential as an agent of change towards a more 

u tainable society sufficient attention must b given to education as the subject of change 

it elf" (p.20) . 

onsequently, educators in general should understand this relationship while planning, 

implementing and evaluating education at different levels for sustainable development locally, 

nationally and globally. Education becomes all-rounded and meaningful for students, teachers 

and the community at large when it is given based on the real context of their environment. 

Environment-based education is using the environment as a tool for achieving broader 

educational goals while EE focuses on building a base of environmental knowledge, skills and 

attitudes to be applied to solve environmental problems (North American Association for 

Environmental Education [NAAEE], 2001). This education brings the following effect on 

students: improved motivation, skills for lifelong learning, career preparation and attitudes of 

respect and responsibility. Above all , the benefits of environment -based education to students, 

teachers and communities are to produce: high performance lifelong learners, effective future 

workers, ana problem solvers, thoughtful community leaders and participants, people who care 

about the people, creatures and places around them (NAAEE, 2001). 

In short integrated learning across disciplines, problem solving, decision making 

independent and group learning, and issue- based instructional activities are the hallmarks of 

environment-based education (NAAEE, 2001). 

Education for Sustainable Development. Unlike education in the previous centuries that 

mainly focus on teaching about and in the environment, education in the twenty first century 

should focus on addressing the present intense environmental problems to bring sustainable 

living in this world. This can be achieved when EE is given at different levels of education in an 
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integrated way. Education for the environment which is one of the components of EE, is a key 

clement of the teaching-learning process for sustainable development of a given country. 

Acctirding to cott and Gough (2004), "Education for sustainability means preparing 

everyone to care for the planet by respecting justice, local identity, and fundamental 

requirements for all well being"(p.33). They also discussed the characteristics of education for 

sustainable development as: 

Education for sustainability is a process of societal transformation in which all 
learners share and adjust. The classroom becomes the changing roles of experience 
for co-operation around managing for more well being via less resource use and 
recyclability. The tools for ensuring this should be tried out in the classroom and 
transferred to the community, that is the" community "becomes the child and parent 
learning form each other. Right now education is not preparing any of us for the 
perspective, so education for sustainability remains elusive and unfulfilled. (pp. 33-
34) 

As explicitly stated in the above paragraph, the right place to practice sustainable living 

should be classrooms. Students should identify and share problems of their environment at local, 

regional and global levels. They should also hypothesize, collect data, analyze, interpret and 

arrive at solution, test in their schools compound. Finally, they should share to the nearby 

community. Then, the communities share best experiences to other communities to solve their 

problems and address their needs in a sustainable manner. This is typically significant for 

countries like Ethiopia where most of their people are illiterate. 

Moreover, the components of education for sustainable ~evelopment, according to Aklilu 

(2006), are improving basic education, reorienting existing education to address sustainable 

development, qeveloping public understanding and awareness, and training. Above all, 

sustainable development cannot be expected without environmental sustainability though the 

other factors such as social and economical are achieved in the desired level. Beck and Earl 

(2000) underlined, "Sustainable development emphasizes the need to reconcile economic 

development and conservation of the environment, and to place a consideration of environmental 

issues within a social, economic and political context. This concern with sustainability links 
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with education for the environment and gave a new impetus globally to environmental education 

"(p.99). 

Generally, education should play its role for sustainable development of a given country 

b integrating education for the environment. To accomplish this, educators such as curriculum 

experts teachers and the like should be familiar with the relationship between learning and 

sustainable development (UNESCO-UNEP, 1994; Palmer, 1998; Scott & Gough, 2004). 

Therefore, they can give due attention for EE in an integrated manner across the curricula 

materials al different levels of education of a nation to bring not only environmental 

sustainability but also economic and social sustainability during planning and the actual 

teaching-learning process at different levels. However, in integrating EE at the planning and 

implementation processes at different levels of education, the theoretical basis, philosophy of 

education plays a significant role. 

Philosophy of Education: Global, African and Ethiopian Contexts 

Philosophy is one of the foundations of education that helps educators (e.g. educational 

planners, curriculum experts, researchers, teachers, etc.) to have clear understanding about the 

theoretical and practical aspects of education. It helps them how to choose and plan curriculum 

objectives, t:.0ntents, teaching methods, teachers and students' roles in the teaching learning 

process. According to Ornstein and Hunkins (1998), 

Philosophy provides educators, especially curriculum workers, with a framework or 
base for organizing schools and classrooms. It helps them answer what schools are for 
what subjects are of value, how students learn, and what methods and materials to use. 
It provides them with a framework for broad issues and ta'sks, such as determining the 
goals of education, the content and its organization, the process of teaching and 
learning, and in general what experiences and activities they wish to stress in schools 
and classrooms. (pp. 25-26) 

To Smith (1990), educational philosophy has many functions. For instance, it helps to 

correct mistakes about educational policy and practice, and focus on educational activities that 

require resolutions. 
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There are four major educational philosophies that are derived from social phi losophics: 

percnniali sm. essentiali sm, progressivism and reconstructionism having their own aim of 

education curricula focus, leaching methods, learning and teaching process and so [011h 

(Ornstein & Hunkin 1998· Smith, 1990; & Dercbssa, 2004). Perennialim and essentialism 

focus on developing students' intellectual ability; progressivism focuses on developing students' 

problem 01 ing skills · and reconstructionism stresses on bonding schools and the society. 

ociety has its own philosophy: the way it brings up its young generation· it hands downs 

its culture customs, skills, values and attitudes. To accomplish these, parents, elders and other 

parts of the society played their roles during the ancient time. So does the present society though 

the practice might vary because of the introduction of traditional and modern education. 

Therefore not only society starts to hand down its values from generation to generation through 

education but also it integrates itself with other societies by sharing best societal philosophies 

across the Vv .)rld. Hence, societal philosophy and education have close relationship. According 

to Mallison (1960), "Education . . . is a social force in the sense that any educational system must 

reflect closely the ethos of the people it is called upon to serve. To know what we want from 

education we must know what we want in general, and ... our theories of education must derive 

from our philosophy of life"(p.2). 

On the one hand, the society at each level has its own social structure and social 

philosophy so that its education system should match within its philosophy. On the other hand, 

globalization and the new information technology force the international society to share some 

common societal philosophy. Some of the pressures, according to UNESCO (1998), to have 

some comm?nalities, are serious environmental problems, market deregulation, the spread of 

new information teclmologies and the globalization of international market. 

To plan and implement education in a given nation to accomplish its purpose at local, 

national and global level , treating the present educational philosophies individually might not be 

sufficient to develop students' knowledge, skills and attitudes in these levels. In this regard, 

Derebssa (2004) underlined "Very few schools adopt a single philosophy. In practice most 

schools combine various philosophies .... no single philosophy, old or new should serve as 

exclusive guide for making decisions about schools or about the curriculum"(p.38). This shows 
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that each ducational philosophy lacks the quality of theoretical base for developing students' 

intellectual abilit problem sol ing skills and attitudes in an integrated manner as an individual 

and as a memb r of th ociety unles ther are educators who can synthesis the four major 

educational philosophie at polic level. devcloping curriculum materials such as curriculum 

guides and textbooks and in the teaching and I arning process. This problem is very serious in 

developing countries typically Africans where there is direct and lor indirect influence of the 

education philo ophy of developed countries. The philosophy of education and the actual 

practice of education in Africa were and I or are influenced by the theories and practices in 

developed countries due to different factors like politics. According to Obanya (1999), 

In the context of today's global village ... , the international dimension of politics 
has also had its impact on Education in Africa .... the African countries ... were able 
to evolve radical educational measures. Translating these into action however 
remained a problem, as dogmatism tended to replace reasoned arguments and as 
hero-worship and political witch\ -hunting stunted the inculcation of critical 
reasoning and creativity through education. (p.23) 

Above all , the actual teaching and learning process and its outcome is very poor 

compared with developed countries. As a result, the formal schooling is unable to match with 

the present day scientific and technological innovations (Obanya, 1999). To him, 

In the formal sector, Africa has not been able to catch up with new scientific and 
technological ideas and products needed to enrich school curricula. The result is that 
the promotion of real learning in African schools has become very difficult and 
frontal teaching and memorization takes the place of investigations, experimentation, 
discussion. Labels (i.e. mere 'definitions ' of concepts) are memorized in place of the 
real understanding of concepts themselves. This situation makes the application of 
classroom learning to real life situations impossible. (p.35) 

Like other societies, Ethiopia has an educational philosophy that still serves within the 

society and lor that has been adapted from developed societal philosophy of education: 

indigenous and modern philosophies of education. 

Based on the indigenous philosophy of education. traditional education has been given in 

line with ethnic and linguistic groups, and religious institutions such as the Ethiopian Orthodox 
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hurch and the ttosques in the Mo Icm areas with its goals and teaching methods. Bekele 

(2001) identified " . .. unity the union of the individual and the community, moral goodness and 

solidarity c~nstitute the core of the philosophy of education and children's upbringing. The 

methods and materials of teaching were similar (proverbs rituals, stories etc.)". More 

specifically, Derebssa underlined that the philosophy of ethnic and linguistic groups is " . . . to 

instill in children the attitudes and skills appropriate for male and male social roles, emphasizing 

the duties and privileges derived from cultural values"(p.73). He also added that the philosophy 

of Ethiopian Orthodox Church is to preserve Ethiopian culture and provide spiritual literacy, 

scientific and artistic life. This is the most conservative philosophy that causes the late 

introduction of modern education in Ethiopia. 

When modern education was introduced during Menilik II, it was foreign oriented in 

terms of curricula, teachers and other aspects of education in particular and philosophy of 

education in general. As a result, it did not address the realities of ethnic and linguistic groups. 

Then the educational philosophy during the imperial periods was changed with the change of 

social values, faith and philosophy of the Derg Regime. For instance, in 1975, a new education 

policy focused on improving learning opportunities in the rural areas as opposed to the previous 

education system that restricted itself for the rich and urban society. Tekeste (1996) identified, 

"The Post-Revolution State is certainly more inclined to meet the social, economic, political and 

educational challenges than its predecessor"(p.l08). However, he added that the education 

system of this state did not address the problem of access, equity, relevance and quality of 

education in different ethnic groups at local, regional and national contexts. 

At pre-sent, following the development of the new education and training policy in 1994 

attempts have been made to solve the problems of our education system. In other words, to 

address the needs and problems of our society at local, regional and national level, the education 

system has been interwoven with other development sectors like health and agriculture (ESDP-I, 

1998· ESDP-II, 2001· ESDP-III, 2005). Above all, the present educational philosophy of 

Ethiopia is reflected on the aims and objectives of the new education and training policy. For 

example, the aim of education, according to FDRE (1994), is 
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... to trengthen the individual' and society's problem-solving capacity ability and 
uHur starting from ba ic education and at all levels. Education enables man to 

identify harmful traditions and replace them by useful ones .It helps man to improve 
change a well as develop and conserve his environment for the purpose of an all­
rounded d velopment by diffusing science and technology into the society. 
Education also plays a role in the promotion of respect for human rights and 
democratic values creating the condition for equality, mutual understanding and 
cooperation among people. (pp. 1-2) 
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Gen~rally both the indigenous and modern educational philosophies have their own 

places in our education system although the latter has been dominating in the present. As result, 

aims and objectives of education, and curriculum reform including making the content and the 

teaching methodology relevant to students' lives have been made through time to address the 

present needs and the problems of our society such as economic, social and environmental 

problems. 

Philosophy and Components of EE 

Like philosophy of education, EE has major philosophies: positivist, constructivist and 

critical paradigms (Robottom and Hart, 1993 in Rush et aI., 1999; Green et aI., 1993 & Tilbury 

1994 in Chi Kin Lee & Williams, 2001). These philosophies are discussed in terms of 

curriculum and its major concern, the focus of EE, the purpose of EE, the roles of teachers and 

students and the source of knowledge. 

a) Positivist Paradigm 

For this view, the curriculum is viewed as technical and it dominantly focuses on course 

or subject contents. Moreover, education focuses about the environment and the purpose of EE 

is to develop knowledge about the environment; the teachers' role is authority in knowledge; the 

students' role is passive recipients of disciplinary knowledge, knowledge and its power is 

systematic, objective, derived from experts. 

b) Interpretive paradigm 

According to this view, curriculum is viewed as practical that focuses on personal experiences 

and on the process of teaching learning. In addition, education emphasizes learning in the 

environment, and the purpose of EE is learning the reality by doing activities in the environment. 

The teachers are organizer and facilitators of experiences in the environment, and the students 
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arc activ learners. Knowledge and power IS semi-structured, subjective and derived from 

expcn nc . 

c) The '-' ritical Theory paradigm 

To this vie , the curriculum is viewed as critical and action- oriented. EE focuses on 

education for the environment and the purpose of EE is to take action for the environment. 

Teachers' role is collaborative, participant, or inquirers, and students' role is active generators of 

n ',; kno ledge. 

The above philosophical issues clearly show that the nature of curriculum and its 

emphasis how knowledge is gained, its source, teachers and students' roles in the teaching 

learning process. On top of this, knowing the philosophical views of the above and other 

paradigms of EE help educators how to plan and implement EE as a discipline or in an integrated 

manner by ~ocusing education towards our real environment and sustainable development. So 

does its components. 

Students should have the right knowledge about their environment and this becomes 

more meaningful when learning takes place in the context of the given environment. But 

knowledge and experience from the environment are not useful unless they enable students to 

identify problems, take care of, find solutions for their environment now and in the future by 

taking the right action. In this regard, Powell (1997) in Fien (1993) and underlined that 

"Education about and through the environment are valuable only in so far they are used to 

provide skills and knowledge to support the transformative intentions of education for the 

environment"(p.150). 

In general, EE should not focus on one of the above components alone. Three of them 

should be integrated (Tilbury, 1995 in Rush et aI., 1999; Palmer, 1998). This is a distinct quality 

of EE compared with the major philosophy of education that each of them focuses on specific 

view in relation to the aim of education, the nature of knowledge and the way it is acquired, the 

roles of the teachers and students, contents, teaching methods, and so forth. On the other hand, 

nowadays, EE incorporates its major philosophy: positivist, interpretive and critical as one and 

an integrated unit when it is incorporated in different curricula materials in this century (Palmer, 

1998). Therefore, it is very important to assess the curriculum materials such as curriculum 
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guide and student ' textbooks of difTerent subjects at different levels of education whether they 

include cdu at ion about in and for the environment in al1 integrated manner. 

EE: The Cure for Environmental Problems and Sustainable Development 

orld ommission for Environment and Development (WeED, 1987) discussed the 

significance of education to ov rcome environment and development problems in an interrelated 

manner as' Education should ... provide comprehensive knowledge, encompassing and cutting 

across the social and natural sciences and the hwnanities ,thus providing insights on the 

interaction between natural and human resources ,between development and 

environment"(p.l13). Education can play this role when EE is the parts of the formal education 

at different levels in the planning as well as in the actual teaching and learning process. In other 

words, the contents of education typically curriculum materials such as curricula guides and 

students textbooks should integrate environmental problems, and the methods of teaching should 

coincide with these contents. According to Thomas (1990), 

Education is one of the most important instruments for correcting the damage that 
has already been done to the natural environment, and the content of education 
should reflect these questions: what present day environmental conditions 
threaten the quality of life on earth? If the forces producing such conditions 
continue unchanged, what consequences can be expected in future? What steps 
can be taken to reverse, or at least to retard, the deterioration of the environment? 
\Vhat can individuals such as students, do to alter the .forces that endanger the 
quality oflife? (p.314) 

To Thomas, the above questions can be answered when the curricula materials address 

issues related the questions raised above. For instance, the first and the second questions can be 

answered when environmental problems like the green house effect, acid rain, ozone depletion, 

deforestation and waste disposal are included as a content of the curriculum. The third question 

can be answered by including contents such as legislation, incentives, exploration and invention, 

recycling and reclaiming in the materials and/ or in the actual teaching and learning process. 

Above all, the last question stressed on facilitating and developing citizens' (e.g. students) active 

participation to solve environmental problems. Therefore, ac~ording to Thomas (1990), students 

can learn to cvaluat legislator's voting record, write effective letters to political figures, conduct 

peaceful demonstrations to publicize either damaging or constructive actions of public officials 
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and bu inesses, and boycott ecologically destructive commercial ventures, and improve their 

own daily treatment of the environment and organize campaigns to alter damaging practices with 

thei r school -:.:md community. 

When planning education at di fferent levels such as making curriculum revision and in 

th actual teaching-learning process, the three interrelated components of education, education 

about in and for the environment, should be equally treated in an integrated manner (Dufour, 

1990; Palmer, 1998; Beck & Earl, 2000; Scott & Gough, 2004). According to Palmer (1998), 

" ... all are essential components of planning at every level of education" (p.143). Above all , 

the e intel1'elated components of EE can address knowledge, skills and attitudes in an integrated 

manner if the right attention is given for all in the development and revisions of curricula 

materials, as well as in the teaching and learning process. 

According to Palmer (1998, pp. 268-269), "Any curriculum reVIew needs to 

consider whether the essential elements are adequately covered by asking questions as:" 

a) Do students have as many opportunities as possible for empirical investigation in 

the environment, for observation, measming, recording, interpreting and 

discussing what has been observed? 

b) Are students aware of the complex nature of the environment (e.g. the inseparable 

nature of the various components of the environment and the unique position of 

human life in relation to other things)? 

c) Is there a focus on aesthetic dimensions and qualitative study rather than 

quantitative ones? and 

d) Are the students introduced to the ideas of personal responsibility for the 

environment by including ethical elements? 

Hence, one can explicitly understand from the questions raised by Palmer that the model 

developed by him is not only crucial for EE but for different subjects at different levels of 

education. This is more significant when EE is integrated into different subjects for the holistic 

development of individuals' (knowledge, skills and attitude) and for making education play its 

part for sustainable development of a country. To having these qualities, EE passed different 

development stages. 
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J fisfori al Del elOpmel1( of EE. During its earlier ages, EE was gi en as subject to 

teaching the science a pects (UNE Co- EP 1994' Palmer, 1998; Scott & Gough 2004). 

Ho\ e er, the term E coined and practiced in different countries for many years it found its 

ba e in 1970s in toekh 1m confer nce in 1972 Belgrade Charter in 1975 and in Tbilisi 

onference in 1977 in U R (Palmer, 1998; Rush et aI., 1999). According to these sources, the 

need of EE was identified in tockholm. In the Belgrade Charter, IEEP announced the aims, 

obj ti es ke concept and guiding principles of EE. Meanwhile, the Tbilisi conference 

recommend~d how EE can be implemented in the formal and non-formal education. 

According to the Tbilisi recommendation (UNESCO-UNEP, 1977 in UNESCO-UNEP, 

1989' UNESCO-UNEP 1994 Aklilu, 2006), EE, based on its guiding principles, should 

onsider the environment in its totality; be a continuous life long process; be interdisciplinary in 

its approach' examine major environmental issues at local, national and global levels to give 

students insights into environmental conditions' focus on current and potential environmental 

situations and international cooperation in the prevention and solution of environmental 

problems; consider environmental aspects in plans for development and growth; enable learners 

to have a role in planning their learning experiences and provide an opportunity for making 

decisions and accepting their consequences; relate environmental; sensitivity, knowledge 

problem solving skills and values clarification to every ages; help learners discover the 

symptoms and real causes of environmental problems; develop critical thinking and problem -

solving skills; and utilize diverse educational approaches (education about, in and for the 

environment) to learning-teaching with stress on practical activities and first-hand experiences 

on environment. 

In addition, the goals of EE are to: foster clear awareness of, and concern about, 

economic, social, political and ecological inter-dependence in urban and rural areas; provide 

every person with opportunities to acquire the knowledge, values, skills, attitudes needed to 

protect and improve the environment; and create new patterns of behavior of individuals, groups, 

and society as a whole towards the environment (UNESCO, 1977 in UNESCO-UNEP, 1989; 

UNESCO-UNEP, 1994; Palmer, 1998). 
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Furthermore. EE has the following obj ecti ves: 

a) Knowledge - to help individuals and groups gain a variety of experiences in, and a basic 

understanding of, the environment and its associated problems; 

b) Awareness - to create an overall understanding of the impacts and effects of behaviors 

and lifestyles - on both the local and global environments, and on the short-term and 

long-term' 

c) Skills - to help individuals, groups and societies acquire the action competence or skills 

of environmental citizenship - in order to be able to identify and anticipate environmental 

problems and work with others to resolve, minimize and prevent them; 

d) Attitudes to help individuals and social groups acquire a set of values and feelings of 

concern for the environment and the motivation for actively participating in environmental 

improvement and protection; and 

e) Partocipation - to provide individuals and social groups with an opportunity to be 

actively involved at all levels in working towards environmental problems (UNESCO­

UNEP 1977 in UNESCO-UNEP, 1989; UNESCO-UNEP, 1994). 

Moreover, in 1980s, EE was perceived and understood as means for sustainable 

development by establishing the World Conservation Strategy in 1980. In the strategy, the 

«importance of resource conservation through 'sustainable development' , and the idea that 

conservation and development are mutually inter-dependent" were emphasized (Palmer, 1998, 

p.lS). Following this Brundtland report, prepared by World Commission on Environment and 

Development, focuses on 'Our Common Future' , focus on how to reconcile environment and 

development issues (Palmer, 1998, p.16). According to WCED (1987), people in the world 

have faced common challenges: alarming population growth, poverty, resource degradation, 

industrialization and its negative consequences that lead to local, national and global 

environment problems such as global warming, desertification, deforestation, air pollution and 

ozone depletion. To overcome these and other environmental problems at local, national and 

global levels, 'common endeavors ' are urged throughout the world through education typically 

through EE that addresses the malTiage between environment and education. 

Education must be improved 111 quality and in relevance to local 
conditions .... Environmental education should be included in and should run 
throughout the other disciplines of the formal education curriculum at all levels - to 
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fost r a en e of re ponsibilit [or the state of the envir nment and to teach students 
how 1 111 nitor, protect and impro e it. These objecti es cannot be achieved without 
the invol ment o[ stud nts in th movement for a better environment. .. . (W ED, 
1987. p.113) 
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In 1990s. one of the major events 111 education typically in EE is the second major 

conference of United Nation called 'The Earth ummit' held in Rio de Janeiro, Brazil in 1992 

( 1992' :tush et aI., 1999; UNESCO-UNEP, 1994; Palmer, 1998). In the conference, the role 

of education [or addressing sustainable development was emphasized through integrating 

en ironment and development issues. This shows that education for the environment, which is 

one of the major components of EE, should be integrated in the planning and actual teaching­

learning process of the education process. That is why' Agenda 21' of the conference gives one 

of its emphasis on developing awareness of the people about their interaction and interference 

with our environment through education and training. 

In 2000s, the role of education for sustainable development laid its base on EE, together 

with quality basic education (Scott & Gough, 2004; UNESCO, 2005a; Aklilu, 2006). 

Generally the development ofEE implicitly shows that there is a gradual improvement in 

terms of philosophy and components of EE. During its early stage, its component was mainly 

education about the environment based on the outlook that reality is the same everywhere. Then, 

the second component, education in and from the environment has been given additional 

emphasis based on the outlook that reality is subjective and context bound. Finally in this 

century education for the environment the third component of EE, has been given due emphasis 

based on the outlook that education should be critical of political, social and economic activities 

for having sustainable environment that leads to sustainable development. Above all, in this 

century, due attention has been given integrating the three components of EE (education about, 

in and for the environment) into formal education curriculum, specifically in different subjects 

(Palmer, 19~/~; cott& Gough, 2004). 
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Our" Environment: One of the Foci Areas in the New Education and Training 
Policy of Ethiopia 

To put societal philo ophy into practice in ditIerent times, societies have developcd 

different policie . Among these educational policy is the one that has been given great emphasi 

having different function. According to Taylor et al. (1997) the most important functions of 

ducational policy are to organize and manage public calls for change, to provide an account of 

cultural norms that are considered by the state as desirable in education, and to institute a 

mechanism of accountability against which students and teachers performance could be 

measured. One of the definitions of policy also depicts its functions as, " An explicit or implicit 

decisions or group of decisions which may set out directives for guiding future decisions, or 

initiative sustain or retard action or guide the implementation of previous decisions"(Haddad, 

1994, p.4). 

Hence, educational planners, educational administrators, teachers typically curriculum 

ex pelts use the policy document to develop and implement different curricula materials( 

curriculum ~ides, textbooks, teachers guides etc.) including their objectives, contents, methods 

and evaluation techniques at different level of the education system in line with the policy 

decisions. 

In the new Education and Training Policy document, one of the foci area emphasized is 

relating our education to our environment, practice and development so that it can play its role 

for all rounded development of our society (FDRE, 1994). In the policy statements, typically in 

the general and specific objectives, the attempt of giving due attention for our environment is 

described, as education should: develop individual problem-solving capacity, bring up citizens 

who can take care of and utilize resources wisely, and who posses national and international 

outlook on the environment, protect natural resources and historical heritages of the countr . 

This shows that the contents of our education have to include national and global environmental 

problems. So do the local ones. When these problems are integrated in the development of 

curriculum materials like curriculum guides and students' textbooks and in the actual teaching 

learning process, students try to identify and prioritize and try to solve environmental problems 

at local, regional, national and global levels. As a result, students not only develop problem-
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olving skill but al 0 can have positive attitudes to thc local , national and global environment b) 

protecting illegal act and utilizing resources wis ly. However, there is a problem of translating 

the policy objecti e int practice in some African countries. 

cholars like Psacharopouls (1990) evaluated the gap between educational policy and the 

actual practices and failur s in some African countries. He identified that: 

a) the intended policy was never implemented because the policy intention was too vague 

and the intention was lip service or a political statement; 

b) although there was an attempt to implement, it failed to be completed because 

prerequisite factors such as feasibility and rejection by the society. 

c) although the policy was implemented, it did not have the intended effect due to invalid 

theoretical model and insufficient information and evidence in the policy development 

process (pp. 16-17). 

Moreover, in most developing countries typically Africans, there is a problem of 

translating the policy statements into action plans, specifically into curricula materials (e.g. 

curriculum guides, student textbooks teachers' guides) and the actual teaching-learning process. 

For instance, in Ethiopia, in line with the New Education and Training Policy, a twenty­

year education sector indicative plan has been translated into Education Sector Development 

Programmes' (ESDPs: ESDP I fTom 1997/8 to 200112, ESDP II from 2002/03 to 2004/5 and 

ESDP III from 2005/6 to 2010/11). Each ESDP has its own issues, goals, strategies, crosscutting 

issues. For example the main issue in ESDP II and ESDP III is poverty reduction ha ing four 

major priority sectors: roads, education, agriculture and natural resource, health sectors (ESDP 

II 2002 & ESDP III 2005). However, these program action plans, like the policy statement do 

not clearly show the role of education to fight against poverty by consuming, conserving and 

protecting our natural resources. Further, they do not show how the local, national and global 

environmental problems should be treated as a subject contents in an integrated manner at 

different levels of our education. Moreover, the role that education can play to overcome 

problems in relation to poor agricultural practices and resource management in line with 

population explosion, and their consequences like deforestation, soil erosion, desertification 
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climatic change. po crty, drought and so forth is not clearly stated in an integrated manner into 

education at different lev 1 . 

Besides, unlike cross cutting issues like gender, HIV / AIDS, civic and ethical education 

special need...education and quality of education stated in the E DPs, one of the most significant 

components of sustainable development, our environment is not addressed. Hence, the above 

issues do not encompass the local, national and global environmental problems to develop 

students' problem solving skills and the right attitudes to take the right action individually and/ 

or collectively. This shows that the role of education for sustainable development, education for 

our environment, might not be given due attention in the ESDPs. However, it has been practised 

and agreed that education, typically learning, should play its role for sustainable development of 

a country (UN, 1992; UNESCO-UNEP, 2002; Scott &Gough, 2004). This shows that students' 

learning not only be affected by the lack of translation of policy statements into curriculum 

materials and students textbooks but also by the beliefs teachers have about their roles and 

students' learning. 

Teachers' Beliefs about their Roles: Depositors of Knowledge versus 
Facilitators of Students' Learning 

As social philosophy in general and educational philosophies in particular that affect the 

educational policy and practices in a given country, according to Smith (1990) "A teacher's 

philosophical beliefs generally affect what occurs in c1assroom"(p.91). Specifically the stand 

the teacher has like: what to teach (contents, facts or problems or by integrating both), how to 

teach (using single or varieties of teaching methods), the sources of knowledge (teachers 

experts, students textbooks, the real environment or all), the relationship between teaching and 

learning, and the interaction between teacher and his students, within students and their 

environment . 

For instance, Walford in Beck and Earl (2000) compared the practice of classroom 

teaching and learning. Based on the philosophy that children's minds are empty vessels, Thomas 

Gradgrind ~tressed, "Now what I want is facts. Teach these boys and girls nothing but Facts. 

Facts alone are wanted in life. Plant nothing else and root out everything else ... Stick to Facts 

Sir!"(p.36). On the other hand, w1like this passive rote learning, John Dewey (1859-1952) 
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identified the importance of students' engag ment in their learning including "constructive play" 

and" problem 01 ing" methods in primary and secondary education in all subjects. Walford 

further showed that Bloom in 1970s tried to address the above individual efforts by identifying 

three domains of learning: cognitive psychomotor and affective that invited teachers to use 

different contents and teaching methods across and within these domains of learning in the 

teaching- learning process . 

To develop students' knowledge skills and attitudes, the beliefs that the teacher has 

about the relationship between teaching and learning, and the teacher's and students' roles in the 

teaching -learning process are indispensable. Freire (1972) discussed the passive role of 

students' as" Education ... becomes an act of depositing in which the students are the depositories 

and the teacher is the depositor"(p.45). He further listed the attitudes and practices of the " 

banking concept" of education as: the teacher teaches and the students are taught; the teacher 

knows everything and the students know nothing; the teacher thinks and the students are thought 

about· the teacher talks and the students listen; the teacher acts and the students have the illusion . . 
of acting through the action of the teacher; the teacher confuses the authority of knowledge with 

his own professional authority which he sets in opposition to the freedom of the students; and the 

teacher is the subject of the learning process while the pupils are mere objects ,and so forth(pp. 

46-47) . 

On t~,e contrary, Freire underlined, "Education must begin with the solution of the 

teacher-student contradiction, by reconciling the poles of the contradiction so that both are 

simultaneously teachers and students"(p.46). Therefore, not only the teachers but also the 

students can teach, know something, think, talk, act and be the subject of the teaching-learning 

process. This can be fruitful when the teacher changes his beliefs from considering himself 

andlor herself as a source of knowledge to facilitator of students' learning. Above all, this 

becomes more effective and practical when the teacher learns about effective teaching -learning 

process through self and lor peer reflections. 

A good example is Jantjes' long journey of teaching experiences: 'How ilent was my 

Voice: Four Decades of a Colored Female teacher Experience' in Morrow and King (1998). In 

forty years journey of teaching profession, her " passion changed from a desire to learn for 
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per onal growth. to an llrg to learn in order to become a more effective teacher to motivate 

outh and older p rsons; .. . showing them that learning is rewarding"(p.163). In doing this, she 

identified the following realities: First, when she was a child, she learned that "wisdom comes 

from one's 'brain box' .... "(p.164). Next, when she began teaching, she "learned that school 

knowledge ,las what certain educators 'told' teachers to teach .. .l taught that knowledge so well 

that the children could repeat and know it well. ... Teaching I firmly told myself, was conveying 

'knowledge' to these children ... "(p.165). Meanwhile, she realized " . .. compartmentalizing 

teaching did not work "(p.165). Then, she also learned, "Teaching is not so much imparting 

knowledge; it is more about whetting the appetite of the learners, developing powers and moral 

forces and exhibiting methods to do so"(Jantjes, 1987 in Morrow and King 1998, p.166). She 

further learned "the aims of teaching involve the development of the character of the learners by 

the character of the teacher ,and that this development should prepare learners for the service of 

the society; learners that are thoughtful and progressive guides in whatever act or thought they 

may be engaged"(Whitehead, 1949 in Morrow and King, 1998, p.166). Finally, she identified 

the roles of ~he teacher in the teaching-learning process. Helshe should initiate the process of 

learning, " ... the teacher provides the means, or leads the learner to an understanding of 

knowledge not as an end itself, but to enable the learner to become a student who can thereafter 

gain independent access to any knowledge"(p.171). 

Therefore, as Freire (1972) pointed out the roles of teachers in the 'baking concept' of and 

, liberating' education and Jantjes' personal reflections, the teacher' beliefs highly affect 

students' learning. Typically, Jantjes' lessons showed that being effecti e teacher do not mean 

imparting knowledge, knowledge that is developed by educators such as curriculum experts 

subject specialists. Rather effective teaching needs to motivate facilitate and lead students' 

learning. This becomes more effective when the teachers relate education to the real 

environment" of the students. When the teachers invite students to share and lor reflect problems 

in their environment and to find possible solutions that are related to the topics under discussion, 

students not only become active learner but also develop problem solving skills and positive 

attitudes to their environment being the contents they share are problems and the methods 

utilized may be brain storming, discussion , debate, problem solving and so forth. 



In addition to the effort of individual teachers according to Lea Filho and O 'Loan 

(1996) teacher should get training on how to integrate and implement EE in their subject areas 

in both pre-service and in-service programmes. They added that the incorporation of EE in these 

trainings equipped the teachers to: 

a) examine the major environmental issues from the local , national , regional and 

international point of view, 

b) enable students to have a role in planning their learning experiences and provide an 

opportw1ity for making decisions and accepting their consequences, 

c) relate environmental sensitivity, knowledge, problem solving skills and value 

clarification to every age but with special emphasis on environmental sensitivity to the 

students' own commW1ity, 

d) help students' discover the symptoms and real causes of environmental problems, 

e) emphasize the complexity of environmental problems and the need to develop critical 

thinking and problem solving skills ,and 

f) use diverse learning environments and varieties of educational approaches to teaching 

and learning about and from the environment focusing on practical activities and firs­

hand experience (pp. 5-6). 

Above all teachers are not only trained how to teach EE to develop students ' 

environment..:l knowledge, skills and attitudes but on how to teach for sustainable development 

of a given nation (Lea Filho and 0 ' Loan, 1996). According to Rush et a1. (1999), the 

relationship between education and environment is the base for the development of EE. This is 

because EE helps to develop students ' holistic development in terms of knowledge, skills and 

attitude that help them to solve environmental problems and to contribute their share for the 

sustainable development of their nation. 

EE at All Levels of Formal Education: Global, African and Ethiopian 
Contexts 

Even though the practice might vary, EE has been treated in different cOW1tries at 

different levels of education . Some countries treat it as a subject and some others integrate it into 

different subjects. The state of EE in schools has global, African and Ethiopian dimension 

although schools everywhere are known to have always been addressing some aspects of 
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environmental issues through various subjects that make up their curriculum (Aklilu, 2006). I Ie 

also added that a report publi hed in 1992 showed that 134 UN member states including 

Ethiopia had been conducting E in one way or another. 

For instance, E was given due attention in USA since 1960s and reached a peak with the 

implementation of the 'Environmental Education Act 'of 1970. In Britain, it was in 1960s that 

the role of schools to improve its environment was realized. In general, EE gained emphasis in 

European countries through 1980s (Palmer, 1998). 

Palmer discussed the practice of EE in the formal and non-formal education of fifteen 

developed and developing countries in the world. These countries are Australia, Canada, China, 

Ecuador Greece, Honk Kong, Latvia, Romania, Slovenia, South Africa, Spain, Sri Lanka, 

Taiwan Uganda and USA. For instance, at present EE in China is infused in different subjects 

such as math, social studies, geography, science, nature study, art, and so forth at primary 

schools. In the secondary level, teachers usually organize their students as geography lovers' 

group biology lover's group, etc., to acquire environmental knowledge, to develop 

en ironmental skills and attitudes, and to disseminate environmental knowledge by holding 

exhibitions, lectures or forums on their environmental problems (Palmer 1998). In addition 

teaching methods like discovery learning, problem solving, experimental method, field study and 

simulation are practised to integrate EE into schools curricula. In short, beside the effort of 

integrating environmental contents at different levels of the education system of China, some of 

the right EE teaching methods have been incorporated. 

Similarly, because of the ever-increasing environmental problems and the urgent need to 

address therr the government of Uganda has been developing a National Environmental Action 

Plan with the aim of providing a framework for integrating environmental issues into the 

country's overall economic and social development. Moreover, there is a responsible organ for 

EE in Uganda called National Environmental Management Authority (NEMA) having this 

power: to take measures necessary for the integration of EE into the school curriculum of 

education in collaboration with the Ministry of Education (Palmer, 1998). According to this 

organ, EE be made mandatory in all formal education, and should be taught on the 

multidisciplinary basis by integrating into the on-going curricula, not as a separate subject. 
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Above all, E ' has research coverage. According to NEMA research in EE is onc of its 

programme area that d al with research in EE curriculum formulation, pedagogy, teaching 

materials development (Palmer, 1998). 

pecifically the assessment made on the integration of EE in East Africa showed that all 

countries: Ethiopia, Kenya, Zambia, Uganda and Tanzania integrated at primary level and only 

Kenya and Zambia did at secondary level (Lindhe et al., 1993 in Aklilu, 2006). 

Morc- specifically the report of "The Evaluation of Environmental Education Project in 

Ethiopia" showed that EE had been given at some primary and secondary schools, and Teacher 

Training Institutions (MOE, 1992). According to the report, EE was given across subjects like 

biology geography, agriculture and home economics. Moreover, there were encouraging results 

observed: students began applying the knowledge they gained in classroom practically; schools 

became parts of the nearby community by addressing its current problems in project areas. 

Generally EE has been practiced in schools in the world as subject, interdisciplinary 

model or across different subjects, in a multidisciplinary model. 

Models of Integrating EE into School SUbjects 

In order to make education relevant to the lives of stUdents and the society, problems and 

issues of our environment should be integrated across the curriculum. According to Clarke and 

Agne (1997) "Problem based curricula engage students in proposing solutions to problems that 

are real for adult community as for any group of high school students"(p.21 0). Above all, 

nowadays EE should be integrated to different subjects to make learning relevant for students' 

lives in particular and to addressing the needs and problems of the present society. They 

discussed the importance of integration of subjects in the teaching -learning process as "Most 

problems and experiences are interdisciplinary in nature; and we use multiplicity of skills to 

learn from experiences and to solve everyday problems, no matter how simple or complex they 

may be. The emphasis in school on subject matter serves only to make school irrelevant to 

students ,who see little connection between what they learn in school and they do outside of 

school"(pp.133-134). 
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Ho\ cv r " .. . many of the components of curriculum in education reflect only thc goal 

[or I arner to acquire knowledge and cognitive kill s "(UNE O-UNEP 1994, PP. 8). Hence, 

the int grat;:n of EE into different subjects makes the curriculum materials as well as the 

teaching -learning process, relevant to the lives of students and the society. In doing this, there 

are two models of integrating EE: int rdisciplinary and multidisciplinary (UNEP, 1994). 

On th one hand interdi ciplinary model deals with integrating issues from different 

discipline to make a single subj ect EE. On the other, multidisciplinary model deals with 

integrating EE into different subj ects (UNESCO-UNEP, 1989; UNEP, 1994). The two models 

are adapted in the following diagrams respectively. 

Vocational studies 

Mathematics Vocational studies i 
Life sciences physical sciences Life sCiences~ I 
Social s~ physical sciences • EE 

1 

/ 
~ 

EE~ Social studies 

I Mathematics Communications, etc 

Communications, etc 

Figure 2.1: Interdisciplinary versus Multidisciplinary Models of Integrating EE, (UNESCO­
UNEP, 198>, UNEP, 1994). 

However, besides these models, adding special unit is an additional approach to integrate 

EE into different subjects or curricula materials like curriculum guides and students' textbooks. 

Nevertheless, it does not help to integrate EE in each units of a given subject fully (UNE CO­

UNEP, 1987 in Dessalegn, 1998). 

Each model has its own merits and demerits (UNESCO, 1989; UN ECO-UNEP, 1994). 

For instance, interdisciplinary model needs additional time in to" an already crowded 
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curriculum." Multidi ciplinary model needs more trained teacher and skills of integrating E 

into the existing subjects in the school curriculum. lIowever "multidisciplinary infusion could 

allm students to apply EE concepts and problem solving skills in a great variety of situations 

o er a long period of time' (UNE CO- UNEP 1994, P.ll). Moreover, many scholar 

recommended that developing countries, where there is crowded timetable, be advised to use 

multidi ciplinary model that allows the incorporation of EE to the already existing curriculum 

materials or subjects. In addition, interdisciplinary model, which is not totally ignored, is 

appropriate for higher levels and or where greater depth of comprehensive is desired 

(UNE CO-UNEP, 1994 P.21). 

Peculiar subjects to Integrate EE. EE can be integrated of all levels of education in all 

subjects. However there are peculiar subjects like biology and geography that include most of 

our environmental issues such as people interaction and interference with their environment 

(Dufour 1990; Aklilu 2001; Aklilu, 2006). In addition biology and geography are among the 

most important subjects chosen to integrate EE in Ethiopian Secondary Schools and teacher 

training Institutions during EE project practiced in some areas for six years (MOE, 1992). 

On the one hand biology enables educators typically curriculum experts and teachers to 

show the re~:1tionship between and within living and non-living things. How the life of one 

living and lor non-living thing is dependent on the others. The importance of biodiversity and 

factors that threat is best dealt in biology. Typically, the necessity of keeping the balance of the 

ecosystem by utilizing and protecting plants and other living and non-living things in this world 

is also addressed in biology. So do how green plants can balance the amount of oxygen and 

carbon dioxide in the atmosphere, and the consequence of the inference and interaction of people 

to fulfill their daily subsistence can be best treated in biology. According to Institute of 

Curriculum Development and Research ([ICDR], 2004), grade 9 and 10 biology curriculum 

guides have "integrated societal issues that are related to environment, population, health and 

disasters"(p.3). However," The teaching of biology in our senior secondary schools is found to 

be subject-mauer-centered although the biology curriculum claims to follow the inquiry 

model.. .. teachers' unfamiliarity with the inquiry approach is one factor for the prevailing 

weakness"(Temechegn, 2000, p.19). 
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On th other hand, although biology and geography subjects have common contents that 

an be treated in the teaching-learning process, geography, like biology, has its own peculiar 

issue : the relationship people with the physical environment; the number of people and resource 

available in the planet Eal1h the effect of population growth on natural resources such as soil 

tore t water, air· climate and weather. In addition, the economic practices of the world such as 

agriculture, industry fi hing and their positive and negative consequences can be best addressed 

in geography. So do the social and political interaction of people and its effect on plant Earth. 

Mor:over, according to Aklilu (2001), geography is not only very important to address 

the relationship between people with their environment, but also to develop students' 

environmental awareness and skills in the present and future. To effectively address 

environmental issues or problems created by people's interaction and! or interference with their 

environment the subject geography should emphasis on: " perception of the environmental 

hazards: mechanisms for adjustment to environmental hazards; degradation of the availability of 

human and natural resources; degradation of the physical environment; high technologies and 

their impacts on the environment; and development of technologies that benefit the 

environmental conditions of the under -developed world" (Mekete, 1996 in Aklilu, 2001, p.64). 

Even though geography has been given as a subject in Ethiopian school Sll1ce 1965 

(Kedir, 1994 in Aklilu 2001), nowadays, it has been given great attention to address 

environmental issues and problems that lead to sustainable development in Ethiopia (ICDR, 

2004). This is stated in the Geography curriculum guides of Grade 9 and 10. In these 

documents, some of the outlined contributions of the revised geography curriculum are to: 

• develop the intellectual capacity of the students by elaborating spatial relationships and 

peoples' interaction with their natural and social environment; 

• help students to understand the impact of human activities on the envirorunent 

consequences and remedial measures; and 

• assist the students to understand population-resource balance and the links between 

people, the environment and sustainable development (pp.1-2). 
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In general c en though E can be integrated in all subjects, because of the convenience 

or biology and geography to address environmental issues and problems, different scholars and 

organizations witnessed that they are peculiar subjects to integrated EE (Aklilu, 2006; MO 

1992; Chi Kin Lee & Willianls, 2001). 

Factor Hindering to Integrate EE into School SUbjects 

The integration of EE in developing countries has been affected by many factors such as 

th absence of strategic framework/guiding document and responsible unit. Educators such as 

policy makers curriculum experts and teachers should address these factors. In addition, lack of 

trained teachers on how to integrate local, national and global environmental issues in the actual 

teaching-learning process has also great effects. The consequences of these problems are stated 

by 'A comparative survey of the Incorporation of EE into School curricula by UNESCO-UNEP 

(2000) as 

trends in EE in the school curriculum, particularly in developing countries IS 

confronted with problems of having to deal with a curriculum area which is 
relatively new and not well defined ..... Further, the element related to environmental 
concepts are so diffused and scattered in the curriculum that their identification 
becomes difficult. Due to these factors there is no easy and clear-cut source of 
information about the exact status of EE in the school curriculum of most countries. 
(p.2:) 

This shows that every country has to have strategic framework, guiding document and EE 

unit that facilitate to address environmental issues and problems by integrating into school 

subjects, according to the priority areas of a given country (MOE, 1992; MOE, 195; Palmer, 

1998; Scott & Gough, 2004). Among the factors , conceiving that curricula materials should 

include facts, and teachers do not get the right training are discussed. 

Conceiving Curriculum as a Fact. Different educators (e.g. policy makers, curriculum 

experts, and teachers) conceive curriculum as the accumulation of facts (Scott and Gough, 2004). 

The problem lays on the ability of educators in selecting and synthesizing different philosophy of 

education that focus on facts, problems, and societal issues separately. Barrow and woods 

(1988) underlined, "One of the main problems facing as far as curriculum matters are concerned 

is the problem of selection. What we want is a principle or principles, by virtue of which we are 

in some way peculiarly relevant to education, those things that ought to be studied, taught, and 
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learnt in chool colleges and univ rsities"(p.2 1). To overcome th se problems, attempts have 

b en made in de loping different curriculum is ues. Nowadays, there are three differ nt 

curriculum i ues: curriculum as a fact curriculum as practical and curriculum as critical theory 

(Scott & ough, 2004· Chi Kin Lee & Williams, 2001). 

To them technical curriculum highlights the process of pre-specifying behavioral 

objectives, and then delineates the specific subject content and instructional strategies that should 

be employed to produce those behavioral outcomes. According to this view, knowledge 

perceived as a commodity that is created by experts and transmitted by teachers to their students, 

rather than being constructed from the interactions between a teacher, students and materials in 

their own real context. The texts for instruction are the pre-existing sources of authoritative 

knowledge aIld the dominant curriculum concern is subject content. Such technical curriculum 

theorizing tends to support education about the environment (Scott & Gough, 2004; Chi Kin Lee 

& Williams, 2001). 

Practical curriculum theorizing stresses the subjective meanings participants attach to 

their actions, especially their social interactions. And it is based on the assumption that the 

student is recognized as an active participant in the production and verification of meaning, 

rather than a reproducer of understandings developed by others. In this model, teachers are 

identified as facilitators and organizers of experience in the environment. The texts for 

instruction are the pre-existing sources of guidance about environmental experiences and the 

dominant curriculum concern is the process of teaching and learning. In this model, curriculum 

is viewed as something 'practical ', created in the interactions among teachers, students and 

educational materials in the real environment (Scott & Gough, 2004; Chi Kin Lee & Williams, 

2001). 

In the critical curriculum perspective, knowledge i~ perceived as being socially 

constructed and the role of education as being to enlighten and empower individuals, particularly 

those who are disadvantaged or oppressed because of their race, class, or gender. Individuals are 

encouraged to engage in critical reflection on their experiences and actions with a focus on the 

critical analysis of the students' situation that is embedded in political, economic and cultural 
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ideologies in society. Teachers are defined as collaborative inquirers whilst students are 

percei ed as active generators of new working knowledge. Critical curriculum theorizing finds 

its support in education for the envirorunent (Scott & Gough, 2004; Chi Kin Lee & Williams 

2001 ). 

However treating these curriculum issues individually has their own typical limitation. 

Hence to overcome the problems of each issue, they should be seen as an integrated whole: 

education about the environment (technical), education in/through the envirorunent (practical) 

and education for the envirorullent (critical). These are the basic components of EE. Such a 

holistic approach should take fully into account the following propositions: EE is not a subject in 

itself but rather a function of education with a content that is drawn from across the whole of the 

school curriculum; investigation of environmental issues should range from local, regional, 

national to global scales; integration of education about, in and for the envirorunent is required; 

EE should encompass the whole development of environmental awareness, knowledge, values, 

responsibility and action(.Sterling, 1990; Tilbury, 1995 in Chi Kin Lee and Williams, 200 I) . 

E en though the above curriculum issues were treated separately in EE before, in the 

twenty first century, the principle of EE integrates education about the envirorunent, curriculum 

as a fact· education in and from the environment; curriculum is as a practice; and education for 

the envirorunent, curriculum as critical of social and other aspects (Scott & Gough, 2004; 

Palmer, 1998; Beck & Earl, 2000; Chi Kin Lee & Williams, 2001). This needs not only trained 

curriculum experts but also trained teachers in line of the present integrated philosophy of EE to 

make the planning and implementation of the teaching and learning process effective. 

Not Training Teachers How to Integrate EE. Teaching integrated curricula materials, 

typically that incorporate EE needs flexible roles, an all- round knowledge of the subject matter 

in an integruted manner and the use of different teaching methods to make students active in the 

teaching learning process. This is because the three components of EE (education about the 

envirorunent, education in the envirorunent and education for the envirorunent) necessitate 

different roles of the teacher. She !he may act as a source of knowledge, facilitate of learning 

and participant in the learning process simultaneously. Applying these roles in the actual 

teaching and learning process within a period needs the right training. Otherwise, although 
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urricuJum materials uch a curriculum guides and students textbooks might incorporate E . , 

there will be a huge gap in the implementation process. 

According to Palmer (1998), the gap of the implementation of EE in school curriculum in 

the education practice of different levels is observed because the process of learning, the source 

of knowledge ,contents and teaching methods of EE create ' for most teachers a conflict with 

their approach of teaching -learning' (P. 96). Moreover, to achieve the goals and objectives of 

EE the contents and teaching methods of EE might not be related with the existing subject based 

curriculum in schools. Palmer (1998) also underlined that 

then. are fundamental cUlTiculum and pedagogical contradictions between 
environmental education and schooling. The goals, principles and guidelines of 
environmental education... suggest a particular orientation of curriculum and 
pedagogical practices in which students engage individually or in groups in problem­
solving, action-based activities .... In contrast, however, school curricula tend to be 
discipline-based and emphasis abstract theoretical problems. 'The common 
curriculum emphasis can be described as the mastery of many fragmented facts, 
concepts and simple generalizations organized loosely within discrete bodies of 
fields of study. The predominant pedagogical process involves the teacher as 
dispenser of factual knowledge. (pp. 96-97) 

These contradictions can only be solved, and the integrated curriculum materials become 

fruitfully implemented when teachers get the Tight training: how to be flexible actors or actress in 

the teaching and learning process, use different teaching methods in isolation or in combination 

to develop students' knowledge, skills and attitudes as a whole by engaging them in learning 

facts, identifying problems, and finding solutions and criticizing social, economic and political 

aspects of a given country. 

What Research Findings Say on EE 

In line with the practice of EE at global, African, and Ethiopian contexts different 

researches have been done on the role of EE to develop students' environmental knowledge, 

skills attitudes and practices. The contents and teaching methods of EE have also been assessed 

to evaluate the achievement of the goals and Qbjectives ofEE. 

Globlilly, UNESCO-UNEP (2000) surveyed the incorporation ofEE into school curricula 

in both developing and developed countries comparatively. The result showed that EE was not 
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\\ II treated in the curricula of de eloping countries. As a result, elements of E ~ were found in 

the urri ula of developing countries inappropriate fashion. 

EE Contents and Teaching Methods. The contents of EE are the living and non-living 

things in the planet Earth plus th local national and global environmental issues and problems 

ob erved by the interaction and interference of people with their environment. However, 

according to UNESCO-UNEP (1994), these contents might vary from nation to nation, and from 

school to school. That is why Aklilu (2001) recommended contents that can be incorporated in 

g ography syllabi in global and Ethiopian contexts. Globally, issues like natural 

resources(water, air ,land) and their kinds( renewable and non- renewable), use of natural 

resources and their contributions for sustainable development, and energy as typical resource, its 

contributions and effects to development versus alternative energy sources are recommended to 

be developed in geography syllabi. In Ethiopian context, the contents recommended are natural 

resource base, natural resource degradation (extent, causes and consequences) and measures to 

be taken, and energy and development. This shows that global and our real environmental 

problems should be integrated not only in the curriculum guides of the subject geography but 

also in the actual teaching-learning process. 

According to UNESCO-UNEP (2000) survey study on the incorporation of EE into 

schools curricula, EE contents focus on present and future environmental problems and issues. 

In the study, it was also found that the contents of EE at secondary education, for instance, 

included local, national and global environmental problem; they were also value oriented: the 

need to adjust life style, need for population control, need to balance development and resource 

consumption ,and individual responsibility for protecting his or her environment. Moreover, 

contents and learning activities were community oriented where teachers, students and parents 

participated and have to participate actively. 

Because the goals and objectives of EE focus on relating education to our real 

environment, the contents should focus on our problems such as global warming, poverty and its 

causes, land degradation, soil erosion, water pollution and other environmental problems 111 

general that hider sustainable development in our COW1try and the orld as a whol . 
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In addition to having relevant contents, appropriate methods are requircd to acquire and 

de\'cl p the nece 'sary kn wlcdge skills, attitudes and values to makc students not only 

inh ritanc but also participant and contributors to overcomc our individual and societal 

problem at large. Being m thods are ways that the intended outcomes of education are mct, the 

objecti e of E cannot be achieved without utilizing diffcrent methods of teaching and learning. 

R earch findings and recommendations of UNESCO-UNEP (2000) suggest that EE teaching 

methods can b applied in isolation and / or in combination. They are problem solving, 

e 'p rimentation. field studies, projects, simulations and role-playing, brainstorming, discussion 

and debate surveys and case studies. 

pecifically, Beletu and Yosef (1990) showed that poor teaching methods, which focused 

on transmission of facts, were utilized to teach biology and geography before the introduction of 

EE in some Ethiopian schools curriculum. Hence, they discussed that learning from the 

environment, problem solving and interdisciplinary ways of teaching were forgotten. Above all, 

Tilbury, Coleman and Garlick (2005) found that learning for sustainability is not solely about 

integrating new contents into the curriculum, it is also challenging teaching and learning 

approaches. Besides teaching methods that contribute to the development of students ' 

environmental knowledge, skills and attitudes, place of residence has its own line share for the 

de elopmer.: of students' environmental knowledge and attitudes (Chi Kin Lee and Williams 

(2001). 

Evaluation Techniques. Although the methods of curriculum evaluation include teacher­

made tests and examinations and informal devices (classroom observations, examining pupil's 

record and checking their projects), here it is focused on the methods of evaluation given in the 

curriculum document such as curriculum guides and students' textbooks. The key questions are 

whether the designed techniques in these documents (exercises, projects, questions ... ) are 

appropriate to evaluate whether the desired outcomes of EE are achieved or not particularly in an 

integrated curriculum. For Rush et a1. (1999) evaluation on the achievement of the desired EE 

or interdisciplinary approach education objectives are based on: 

a) Interdisciplinary nature -checking whether students' learning help them to se the 

interconnectedness of the environment, 
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b) Behavior change-tests were devised that measure the students' ability: to handle 

complexity uch as evolution and change; to predict and evaluate consequences of an 

action· inclination towards th assumption of responsibility· and positive attitude towards 

the planning of the environment, 

c) Critical thinking-do the learning enables students to explain, interpret and take action by 

having the following qualities: doing knowing and being; knowledge, judgment and 

wisdom; and goodness with correctness with quality? (pp. 80-83). 

Moreover as the characteristics of EE include interdisciplinary nature of its contents, 

problem centered approach value oriented nature, community oriented strategies, and student 

initiated activities and investigations, the usual paper-pencil tests that focus on cognitive domain 

are inadequ.Jte to evaluate EE (UNESCO-UNEP, 2000). Since, the objectives of EE integrate 

the three domains of learning, the outcomes psychomotor and the affective domains might not be 

evaluated using these tests. Rather, the right evaluation techniques like observation, awareness 

test rating scale personal reflections and reactions are recommended to identify students' 

attitudes problem solving skills and participatory behavior (UNESCO-UNEP, 2000). 

In short, an evaluation enables educators such as curriculum experts and teachers to 

check how much the objectives have been achieved. This in turn helps them to reassess and 

plan the right contents and teaching methods in the documents during curriculum revision and! or 

in the actual teaching and learning process. 

EE in the Ethiopian Schools 

The incorporation of EE into the formal education system (primary and secondary 

schools, Teacher Trajning Institutions) of Ethiopia was witnessed in the report of' An Evaluation 

of Environmental Education Project in Ethiopia '(MOE, I 992).The evaluation result showed the 

attempt to integrate EE had been made across some subjects like biology, geography, home 

economics and agriculture. And students, typically at secondary and institution levels found 

active participant by applying theoretical knowledge learned in the class practically. They were 

active participant in making terracing, developing seedlings, planting tree in the deforested 

areas, producing fruits and vegetables, and greening their school compounds (MOE, 1992). 
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Above all, according to the report, tudents at Combolcha high schools for instance did an 

encouraging experiment based on the local water pollution in their biology lesson. 

Furthermore, afier the introduction of the New Education and Training Policy, EPA 

(2003) reported that EE was integrated at primary level first cycle (1-4). On the other hand, 

Abera (2004) evaluated the implementation of environmental science syllabi of this level in 

IIIubabur using descriptive survey. In doing so, his data sources were teachers, students, 

principals department heads woreda school supervisors and the region's curriculum experts. 

From these sources, 706 students and 36 teachers were randomly chosen as a sample. From the 

sample and key informants (principals, department heads, woreda school supervisors and the 

region's curriculum experts), the data were collected through questionnaire, observation checklist 

and interview. The data collected through these instruments were analyzed using chi-square, t­

test and percentage. The result showed that teaching methods that are more relevant to 

environmental science syllabi such as field trip, song, play had been given less emphasis, and 

most of the teachers (88.2%) did not get pre-service and/ or in- service training to teach the 

integrated rr.aterials. 

Moreover Abishu (2002) tried to assess the place of EE in second cycle primary school 

curriculum (5-8) in Oromia using descriptive survey and content analysis. To achieve this, his 

data sources were students teachers, science, and social study textbooks. Among these, 96 

teacher and 73 students, and 50% of the chapters from the textbooks were chosen as sample of 

the study randomly and purposefully respectively. From these samples, the data were collected 

using coding sheets, questionnaire, focus group discussion and checklist. The data collected by 

these instruments were analyzed using percentage and triangulation. And the result showed that 

:environmental elements(e.g. vegetation land, wildlife, air and the interaction of man with 

natural environment) were found in both textbooks; environmental problems such as clearing of 

natural vegetation, land degradation, overpopUlation and erosion were found in these materials 

although their degree of presence vary; a particular topic was found in both grade five and six 

science books, which treated environmental issues; there was no particular topic that treated 

environmental issues in the social study textbooks; only 33.2% of the evaluation items devcloped 

in these materials focused on evaluating environmental knowledge; and only 4.2% 0 the items 

could help to evaluate practical activities. 
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Lik at th primary level there are some researches done on ~ E or related to l·or 

instance Oessalcgn (1998) tried to identify students' practice of disseminating EE into the 

community in ast Wollega zone. To accomplish this he used descriptive survey taking 

tudents homeroom teachers, deputy directors, unit leaders, and EE club leaders of grade 11 in 

the zone. 233 students among 1111 ones were selected based on their grade ten achievement, 

and all their parents were included in the study. In addition 23 teachers and the other 

mentioned sources were taken as a sample and as key informants respectively. The data, from 

these samples were collected through questionnaire, interview and documentary analysis. Data 

collected through these instruments were analyzed using mean range, percentage, t-test and 

correlation matrix. Moreover, his findings showed that: the main sources of EE for students 

were subjects taught in schools. But these subjects were found having inadequate EE contents 

that invite field work and students' interaction with the nearby community; EE club member 

students were found more competent on the awareness test, and having more favorable attitudes 

to the conservation of natural resources than non-club students; rural students' showed more 

favorable attitudes than urban ones; and it was found that there was a positive significant 

correlation between students' awareness and practices 

Aklilu (200 I) assessed students' awareness and views about natural resource degradation 

and famine in Ethiopia. In doing so, he used document analysis and survey taking 433 grade 

eight and 4~2 grade 11 students and 243 trainees from Awassa Teacher Training Institute as a 

sample from South Nation and nationalities. He collected data from the samples using 

awareness test and attitude scale, and analyzed using percentage and t-test. The objectives and 

contents of grade 8-12 geography textbooks, teachers' guides and syllabi were also analyzed. 

Finally, he found that: objectives developed in the teachers' guides did not address skills for 

protecting and using natural resources wisely; geography syllabi and textbooks of grade 8-12 did 

not incorporate environmental problems and issues as they could; there was a significant 

difference in students' awareness about natural resources use and management as their grade 

level increased; students were found having positive attitudes to natural resources; male students 

were found better achiever in awareness test than female. So did in their views about famine in 

Ethiopia; ann there was no as such big difference identified between male and female student 11l 

using and managing natural resources. 0 did between science and art students. 
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Kas ahull (2006) also tudied on 'Population and Environmental Education in thiopia: A 

tudy of orth ondar'. He r searched the awareness of students and teacher about the 

effe t of population growth on environment, and the place of population and EE in subj ects li ke 

geography biolog history and civics. To achieve these objectives, he used cross-sectional 

sur e taking 200 stud nts and 45 teachers chosen randomly as a sample. Although the 

in trum nts and data analysis techniques were not stated in the abstract his finding stated in the 

ab tract show d that " ... population and environmental education has not been received due 

attention in the present curriculum in the way that help the ongoing efforts to change the 

pre ailing situation of high population growth and its effects of environmental 

degradation "(p.32). 

At teacher training level, Melaku (1994) tried to investigate the integration of EE into 

social study courses in some selected TTIs in Ethiopia. To achieve this objective, he used 

descriptive survey taking trainees, instructors and social study curricula materials as data 

sources. From four TTIs chosen purposefully, 321 trainees and all social study instructors were 

taken as samples of the study. From the samples, data were collected using achievement test, 

attitude scale interview and document analysis and analyzed using percentage, mean, standard 

deviation analysis of variance (ANOVA) and inter-correlation matrix. Having analyzed the 

data, he found that: EE was not integrated in line with its objectives and teaching methods; there 

was no typical topic or EE teaching methods incorporated in geography and history syllabi; 

almost half of the trainees was found having poor environmental knowledge; and most of the 

trainees was found having very high favorable attitude to EE, environmental problems and the 

environment in general. 

Besides researches done in environmental science, EE and environment related aspects at 

primary, secondary and TTIs levels, Fitzgerald (1994) studied the role of EE to overcome 

.. problems in relation to famine in Ethiopia. The result showed that the education system 

influenced the potential of EE " . . . to reduce people's vulnerability to famine"(p.l35). This was 

because of the nature of the curriculum (centralized) and the pedagogical training teachers got. 

To him or her, on the one hand, being the centralized curriculum was assessed by national 

examinations; it did not motivate teachers to adapt their contents and teaching methods 

according to the local context and environment. This encouraged the rote learning of 
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information. n the other hand, the training that teachers got was "academically rather than 

practically ori nted, stressing the academic content of subjects rather than teaching 

m thodologics .... because they have no experience of learning by doing or learning through 

discussion, project work and so on, they lack the confidence to develop teaching styles which 

encourage problem formulation and problem- solving skills in their students"(p.125). 

In a 6eneral way Amare and Temechegn (2000) assessed the history of education and its 

role in Ethiopia on "Education in Ethiopia: A Development Perspectives". They discussed the 

perception of educators had and have had before and after the New Education and Training 

policy to the role of education for social and economic development of Ethiopia. Addressing 

the poor contribution of the curricula material of our education, typically their contents and 

teaching methods, they reflected their observation as " ... creative, innovative and problem­

solving graduates were rarely observed in the Ethiopian context"(p.l04). According to these 

scholars, if education is expected to play its role for the social and economic development of 

Ethiopia, they recommended that we should: use knowledge for improving the life of the farmers 

and the urban poor, improve the quality of textbooks in addressing issues of food insecurity, 

relate the school curricula to social issues and immediate local concerns, identify the contribution 

of education to rural and national development, strength the school curricula to provide 

education that integrates the science-technology-society-environn1ent interface, improve the 

quality of teaching and learning strategies in developing students' problem solving skills ,and 

make our education that enable students to appreciate truth nature and the environment(Amare 

& Temechegn, 2000). 

However, as found by different researchers and discussed before, to make these 

recommendation practical, EE, which interrelates education about the environment (empirical 

knowledge), education in the environment (aesthetic elements and skills to identify and solve our 

rural versus urban or local versus national problems) and education for the environment 

(attitudes plus actions to solve such problems), should be integrated in our education. Not only 

EE helps to incorporate the cognitive, psychomotor and affective domain, but also it invites both 

teachers and students to use dynamic teaching and learning methods (problem-solving, projcct, 

discussion, field study, etc.) beside the traditional ones (lecture, demonstration, etc.). 
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In ummary. different cholars ha e researched on the influence of EE into students' 

knowledg skill and attitudes. Bartosh (2003) identified that student in schools where EE 

programmer ran, \ ere found achieving the highest scores compared with students where E did 

not run. On the one hand like the usual thinking, environmental knowledge and attitudes have 

direct relationship ( tamm & Bowes, 1972; Cohen, 1978 in Melaku, 1994). In addition, the 

integration of EE into the curricula materials and the actual teaching-learning process brings 

change in students' environmental knowledge, attitudes and behaviors (Leeming et a1. 1993 in 

Chi Kin Lee and Williams, 2001; Ehrampoush &Baghiani Moghadam, 2005). Further, students' 

environmental attitudes can be developed if the affective domain is properly treated (Iverson 

1976 in Melaku, 1994) together with the cognitive and psychomotor ones. 

On the other hand, some research findings contradict this trend. Knowledge alone 

cannot develop students' environmental attitudes and students who have positive attitudes to 

their environment may not necessarily have good environmental knowledge (Kinsey, 1979 in 

Melaku 1994; Makki, Abel-EI-Khalick & Boujaoude, 2003). Moreover, students' positive 

attitude to their environment can be developed from experiences, from their place of residence 

(Chi Kin Lee and Williams, 2001). Above all, " A meta -analysis of students' environmental 

knowledge and attitudes in developed and developing countries supported the claim that the level 

of environmental knowledge was rather poor"(Lee & Tan, 1994 in Chi Kin Lee and Williams, 

2001). 

Above all, the findings of Yencken, Fien and Sykes (2002) on the best way to prepare 

young people for the task of sustainability showed that learning: remained that separated 

cognitive from affect and behavior; did not give students the opportunities to relate the health of 

people to the health and sustainability of ecosystems. In addition, they identified that only 

rarely have students been asked to reflect upon the impacts of their activities, and those their 

families and the society on the functioning of ecosystems, and cognitive and practical skills for 

practising sustainability are mostly ignored in school curricula. They also recommended that 

reorienting education for sustainability not only achieved by changing the objectives, contents 

and teaching methods of each subj ct or the whole subjects, but it also requires reforming th 

curriculum design, assessment and teacher education. This shows that integrating EE 

objectives, contents, teaching methods and evaluation techniques alone is not suffice to prepare 
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tudent to play their best for u tainable development of a given nation. Teachers who are the 

main actors of the teaching and learning process should also get training in line with the reform 

mad in pre- er ice and in- service programmes. 
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Chapter 3: l{esearch Methods and Design 

The primary objecti e of this research wa to assess whether EE was integrated into 

grade nine and ten geography and biology curriculum guides and students textbooks towards 

sustainable development. To achieve this objective, the methods employed were content analysis 

and descriptive survey. The curricula materials of both grade 9-10 biology and geography 

curriculum guides and students' textbooks were assessed using content analysis and the actual 

teaching and learning process using descriptive survey. 

Fraenkel and Wallen (2000) stated that "Content analysis as a methodology is often used 

in conjunction with other methods"(p.470). They further discussed that content analysis is used 

to analyze curricula materials like textbooks, essays, novels, articles and so forth. Content 

analysis requires selection of unit of analysis and development of categories (Berelson, 1952 

quoted in Amare, 1998' Mwiria & Wamahiu, 1995; Fraenkel & Wallen, 200). 

According to Lewy (1977), to perform content analysis, the first step has to be defining a 

series of relevant categories based on consistently applied rules to eliminate analysis in which 

only materials supporting the researcher's hypothesis are admitted as evidence. Moreover, 

categorization is perhaps the most important part of the analysis because it is a reflection of the 

theory or hypothesis being tested (Kerlinger, 1986). Regarding this, Amare (1998) discussed 

that many curriculum evaluators have often used categories that demand descriptive, inferential 

or evaluative coding systems, and some of the frequently used categories are content (relevance 

of ideas methods, and materials), coverage (knowledge skills and attitudes) and so forth. 

Moreover, categories created by other professionals are also helpful if attention to three 

important points is given: categories must be pertinent to the objective of the study, should be 

functional and must be manageable (Amare, 1998). Based on this evidence, three categories 

were developed by the researcher and employed in the coding process. The categories are: 

a) The integration of EE objectives into the curriculum materials. These are knowledge, 

skills, attitudes and participation 

b) The integration of EE contents and teaching methods. This includes education about, for 

in or from the environment, and 



c) Th integration of E . e aluation techniques that help to evaluate knowledge, skills and 

attitud s. 

In addition to code the right data using the categories developed above, the researcher 

need to specify the unit of analysis. The unit of analysis can be words, sentences, phrases 

paragraphs unit of book(s) or the entire book (Amare, 1998; Kerlinger, 1986). In line with this, 

the researcher chose three units of analysis. To assess the integration EE objectives, the 

objectives developed in both the curriculum guides and students' textbooks were taken as unit of 

analysis. To assess hether the three components ofEE integrated in the materials, the contents 

presentation (education about and for the environment) and teaching methods developed in line 

of the contents were coded by taking the whole unit as unit of analysis. Finally, to assess the 

integration Gf EE evaluation techniques, the evaluation items developed in the materials were 

taken as a unit of analysis. 

Besides, descriptive survey was employed to collect information about the popularity or 

success of a program or to evaluate the effectiveness of teaching and learning process in schools 

(Fraenkel & Wallen, 2000; Mwiria & Wamahiu, 1995; Cohen & Manion; 1994; Van Dalen 

1979). 

Research design. Nowadays, there are three major research approaches: quantitative 

qualitative and mixed (Creswell, 1994, 2003). To him, the choice of one from the others 

depends on three major factors : the research problem, personal experiences of the researcher and 

the audience. In line with these factors, the researcher chose mixed approach. This is the 

appropriate approach when the researcher tends to base knowledge claims on pragmatic ground, 

consequence- oriented problem-centered and so forth (Creswell, 1994, 2003). As the purpose 

of this study is to assess the integration of EE into selected secondary school subjects toward 

sustainable development in line with our education policy, mixed approach also chosen for 

triangulating findings, elaborating on results, discovering contradiction (Greene et al. 1989 in 

Creswell, 1994, 2003). In line with the objective and the research approach, a model was 

adapted. 
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Figure 3.1. A Dynamic Model of Planning and Implementing Environmental Education, Adopted 
from Palmer (1998) 

To make the rationale of assessing the integration of the three components of EE 

(education about, [or, in or from the environment) into curricula materials and the intended 

outcomes knowledge, skills and attitudes explicit, Palmer's (1998) dynamics model of planning 

and implementing EE in the twenty- first century was adapted. 

Data Sources 

To achieve the objectives of this study, students, teachers, the policy document grade 

nine and ten biology and geography curriculum guides and students' textbooks were the main 

sources of the study. 
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More ver, R biology and geography experts, MOE education programme and 

Teachers Proft ssi nal 0 velopment expert, school principals, and ~ PA EE expert were also 

consulted for information. 

Sampling Techniques 

The site of this tudy is North Shoa zone, in Amhara Regional Government State which 

includes twenty wor das. In the zone, there are fourteen secondary schools excluding the newly 

opened one because they only begin teaching grade nine. Among fourteen secondary schools (9-

10) at North hoa, [our of them (28.6%): Molale, Debre Birhan, Debre Sina and Mehal Meda 

\. ere chosen using purposeful sampling. The researcher decided to employ purposeful sampling 

for selecting these schools was due to the following reasons: 

• The schools are not evenly distributed in the zone. Therefore, the researcher would like 

to include schools which have urban and rural features, and 

• For convenience in terms of time, cost and access to transportation to collect the required 

data sufficiently. 

Regarding this, Babbie (1973) advised that the researcher can select his samples based on 

his own knowledge of the population its elements and nature of his research aims. 

Regarding students, being their number was large and unmanageable; they were chosen 

randomly from 2006-2007 academic year grade nine and ten students from the sample schools. 

Their sample size was determined using sample size formula (see Appendix I). Using the 

formula, from the population of 13,001 students in the four schools mentioned above the sample 

size was 373 at 95% confidence level and 5% sampling error. This is almost similar with the 

number of population and sample size determined by Kerjcie and Morgan in Cohen, Manion and 

Morrison in ;'')00. To make the sample representative from the four schools, stratified sampling 

technique was employed (see Appendix J) . FUlihermore, regarding curricula materials, since the 

units in each subject are manageable in line with the categories developed and unit of analysis 

determined, all units were included . 
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Finally four principals 23 biology and 17 geography teachers in the four schools were 

taken as a whole because they \ ere manageable in size. However, 19 biology and 14 geography 

teacher er participated in the tudy. Because some were not found in their schools, and some 

were not oluntecr to participate during data collection. 

Data Collecting Instruments 

Preparation oj the In {ruments. In this study, coding sheet, criterion referenced test, 

Likert-t pe scale observation checklist and structured interview were developed to collect the 

right data from the curricula materials, the students, teachers and other key informants at 

different levt::s. 

Coding sheet. Coding sheet was developed based on the categories identified to assess 

the integration of EE elements in line with each category: EE objectives, contents and teaching 

methods, and evaluation techniques (See Appendix B). 

Criterion- reJerenced test. It is very difficult to get standardized test to measure students' 

knowledge or skills. Typically, to measure students' environmental knowledge where 

environmental problems and issues are different in degree of seriousness and type, although there 

are global ones, a researcher might not use an achievement test developed for American and 

European students. Therefore, the researcher might be forced to adopt if there is a test 

developed in the same context, develop himself or herself or invite subject area specialists by 

telling them his or her purpose and study area covered (Cranton, 1976; Shycoft, 1979' Wiersma 

& Jurs 1985). In line with the steps of constructing criterion-referenced test, grade nine and ten 

biology and geography teachers were requested to develop the items based on the objecti e of 

the test defined by the researcher to measure students' environmental knowledge. The first 

properly produced test contains 26 questions. After it was tested on 39 students, 24 male and 15 

female at Oebre Brihan Secondary School, the items were refined based on the pilot result and 

comments from both the subject teachers and students. 

Before the administration of the final test version, which contained 20 items, was 

translated in: :> Amharic by English and Amharic teachers holding their MA. Then, the 

researcher made discussion on the translated version and agreement was reached. Before the test 
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wa admini tratcd. teachers were asked to set tandard in line \ ith their experts knowledge about 

their tudents' knowledge and thi s is advised by hycoft ( 1979), and Wiersma and Jurs (1985). 

And th cumulati c tandard from the four schools was computed and found 70%. Together 

with thi tes, the researcher developed four open-ended questions to assess students' problem 

solving skills and their parti cipatory behavior. As the same time, to identify teachers' knowledge 

of EE objectives contents, teaching methods and evaluation techniques, and the training and 

\ ork hop they got to implement the curricula materials developed, open-ended questions were 

de eloped ( ee Appendix C). 

Likert-type scale. To identify students' attitudes to their environment, especially in 

utilizing and protecting it, 24 attitude items were developed based on Likert-type scale ranging 

from strongly agree to strongly disagree. The items were worded both positively and negatively. 

After the pilot study, they were condensed to 19 items based on the pilot study result and 

comments given. Like the criterion-referenced test, the attitude items were also translated into 

Amharic to facilitate students' understanding. Likewise, to assess teachers attitude to EE, the 

teaching and learning process and their roles in the school and community, twenty items were 

prepared on the same manner that ofthe students' attitude items (see Appendix C). 

Observation. To crosscheck the data that were obtained through teachers' questionnaire 

and to observe the teaching and learning process observation checklist was prepared. Using this 

checklist, the researcher observed the actual teaching and learning process in both subjects in the 

sampled schools three times. Morris and Gibbon (1978) support that "Because of the richness 

and credibility of the information, it can pro ide on-site observation is a desirable part of 

implementation evaluation"(p.89). 

Interview. To elicit the needed information from the experts who developed and monitor 

the curriculum materials, who have direct and indirect involvement to integrate and implement 

EE into school subjects, a semi-structured interview was prepared and interviewed rCDR 

geography and biology experts, MOE expert, and EPA EE expert. Schools principals were also 

interviewed about their managerial and academic contribution to make the teaching and learning 

process effective in line with our current educational philosophy, problem solving, and 

addressing the needs of our society (see Appendix E). 
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Reliability and Validity 

After developing the in truments the researcher has to check their reliability and validity 

ince "The quality of instruments used in research is very important for the conclusions 

re earchers draw are based on the information they obtain using these instruments"(Fraenkel & 

Wallen 200 p. 169). 

In relation to the reliability of the in truments, attempts were made to collect consistent 

data through testing the reliability of the instruments. The researcher developed a coding sheet 

and the definition of categories developed. Then, he made a discussion with the coders chosen 

based on their experience and competence in their subject areas. Following this, two coders 

from each subject requested to do a pilot study. The result of the study was calculated 

statistically according to Amare (1998) using the formula for estimating the coefficient of 

agreement, and found 85% and 90% for biology and geography curricula materials coders 

respectively (see Appendix B). To Fraenkel and Wallen (200), 80% agreement is a commonly 

criterion. 

Regarding the criterion- referenced test, being the contents the test was prepared are 

heterogeneoL':;, taken from biology and geography subjects, the researcher chose split-half as 

advised by Wiersma and Jurs (1985), and Linn and Miller (2005). The internal consistency of 

scores in test items from a pilot study on 39 students was calculated using Guttmann Split-half 

and Spearman-Brown Coefficient using SPSS 12.0 for Widows, and found 0.77 in both ways. 

This is above the benchmark set for classroom tests, 0.70 and higher by Fraenkel and Wallen 

(2000). 

The reliability of the attitude scale was also calculated using Cronbach Alpha that is used 

to calculate the reliability of items for measuring attitudes and interests when respondents are 

asked to indicate their agreement or disagreement on three or more point scale where more than 

one answer is possible (Fraenkel and Wallen, 2000). In line with this, the reliability off the 

students' attitude scores result were calculated and found 0.86 that is reliable according to the 

standard set, 0.5 or higher are adequate for research purpose, by Caplan, Naidu and Tripathi 

(1984) in Pedhazur and Schrnelkin (1991). So did for teachers' attitude scale items, which is 
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0.66. Above all to make the scores reliable, students in four schools were given enough time 

\' hile doing l;le test. In doing so, the researcher administered the test in the schools face to face . 

On the other hand, to make the data collected through coding sheet by the coders valid, 

the researcher prepared definitions for each category and introduced to the coders, and tried to 

read the whole document and analyzed the latent content besides the manifest ones analyzed by 

the coders (Fraenkel and Wallen, 2000). In addition, to make instruments appropriate and 

meaningful, the draft instruments developed by the researcher and subject teachers were 

commented by EE instructor in Addis Ababa University and by the advisor. In line with the 

comments collected the researcher improved them. Above all, the researcher administered all 

the instruments in person to minimize errors caused by carelessness and not understanding the 

objective of the research in general and each instrument in particular. 

Methods of Data Analysis 

The data collected through different instruments were analyzed both qualitatively and 

quantitatively. On the one hand, the data collected from curricula materials through content 

analysis were analyzed using percentage, frequency and pie chart. Chi square for goodness of 

fit (X2) was also employed to infer whether there is a significant difference between EE 

objectives developed in the curricula materials as a whole. Moreover, the materials were 

analyzed qualitatively. 1 

On the other hand, the data collected using questionnaire from students and teachers were 

primarily analyzed using percentage, mean and standard deviation. Then, to identify the mean 

attitude and achievement scores of students in line with their sex, grade level and place of 

residence, an independent t-test was employed. The mean achievement and attitude scores of 

students among the four schools were analyzed using one-way ANOVA, and the computations 

in relation to chi- square, mean, standard deviation, t-test, ANOV A were performed using SPSS 

12.0 for Windows by taking the level of significant 0.05. 

/ ;inally, the data collected from open-ended questions, interview and observation were 

briefly described and synchronized with the rest data. 



Chapter 4: Presentation and Analysis of Data 

In the twenty-first century, as discus ed in the background and review of related literature 

parts of this study, education has been given central role to play and address environmental 

problems at local national and global contexts. Not only education is expected to address these 

problems, but also it should play significant role for sustainable development of a nation in 

pru1icular and the globe in general by integrating theory with practice. Education, at different 

Ie els can only play these roles when its philosophical foundation is cemented and developed in 

line with the roles education is expected to play in the education policy of a given country. 

These can be expressed by the aims, general and specific objectives ofthe policy document. 

At the end of the 20th century and the eve of twenty- first century, Ethiopia developed 

the ew Education and Training Policy (FDRE, 1994). The policy document included aims, 

objectives of education and training and overall strategy. One of the objectives of this research 

is to assess whether the objectives (general and specific ones) developed in this document 

address the TPlationship between education, our environment and development. In other words, 

are they related with the objectives of EE? 

Aims, General and Specific Objectives in the New Education and Training 
Policy Related to EE 

a) Aims-some of the aims of education developed in our education policy are related with 

the aims ofEE. They are to: 

• strength the individual's and society's problem solving capacity, ability and culture; 

• improve, change, develop and consel 'Ie our environment for the purpose of an all­

rounded development; and 

• bring up citizens with the necessary productive, creative and appreciative capacity to 

partic:pate fruitfully in the development and utilization of resources and the environment 

at large (FDRE, 1994). 

To achieve such aims of education, the general and specific objectives of the policy also 

include elements of EE objectives. 
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b) General Objecti c Related to the above Aim of Education 

• 0 vclop the physical and mental potential and the probl m solving capacity of 

indi idual by expanding basic education in particular and education in general ; 

• Bring up citizens who can take care of and utilize resources; and 

• Cultivate the cogniti creative, productive and appreciative potential of citizens by 

appropriately relating education to the environment and societal needs (FDRE, 1994) . 

c) Specific Objectives Related to the above Aims of Education 

• To develop and enrich student's inquisitive ability and raise their creativity and interest in 

aestll",tic· 

• To promote education that can produce citizens who possess national and international 

outlook on the environment, protect natural resources and historical heritages of the 

country; and 

• To provide education that can produce citizens who have developed attitudes and skills to 

use and tend private and public property appropriately (FORE, 1994). 

As stated above, some of the aims of education, general and specific objectives in the 

policy document clearly show that the three domains of learning (cognitive, psychomotor and 

affecti e) are clearly developed in it. Moreover, the three components of EE: education about 

the environment (empirical elements) education in the environment (aesthetic elements) and 

education for the environment (ethical elements) are also given their own places by relating 

education to our environment, and the needs and problems of our society. Above all in this 

document education has been gi en significant role in changing students' attitudes to utilize 

conserve and protect their environment for the purpose of all-rounded development (social 

economic etc.) of Ethiopia, as well as the globe. 

In other words, according to FORE (1994), the outcomes of education are expected to 

develop students' whole personality having the right cognitive ability kills typically problem 

solving and positive attitudes to natural resources, personal and public property in particular and 

to the local, national and global environment in general. As a result, students can solve the 

societal and tneir problems at local, national and global contexts. 
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In gt:neral since the aims, general and specific objectives of the policy document are at 

decision level, the objectives contents and teaching methods of EE are explicitly and implicitl) 

stated and dC'eloped in the document. Nevertheless, are they translated into curricula materials 

like curriculum guides and students' textbooks? According to FDRE (1994) and Dereb sa 

(2004). the ource for preparing curricula materials are the objectives developed in the education 

polic of a given country . 

Objectives Developed in the Curricula Materials 

As discussed before, the source of objectives for different curricula materials such as 

curriculum guides and students' textbooks is the objectives developed in the education policy of 

a given country. When the New Education and Training Policy of Ethiopia was assessed 

whether EE objectives are developed or not, it is found that they are stated in the policy 

document eXDlicitly and implicitly. Hence, to identify whether these objectives are translated 

into the curricula materials, grade nine and ten geography and biology curricula matelials revised 

in 2004 were assessed using environmental education objectives (knowledge, skills, attitudes and 

participation). 

Table 1: Objectives Developed in Geography Curriculum Guides 

Grade Total EE Objectives Developed in the Total Objectives 

Level Objecti es Knowledge Skills Attitudes Participation 

Developed 

No. % No. % No. % No. % No. % 

Nine 126 100 65 51.6 3 2.3 I 0.8 3 2.4 

Ten 178 100 55 30.9 1 0.6 1 0.6 1 0.6 

As can be seen in Table 1, grade nine geography curriculum guides incorporated 51.6% 

of EE knowledge objectives whereas skills (2.3%), attitudes (0.8%) and participation (2.4%) did 

get the least attention. Grade ten geography curriculum guides also relatively focused on EE 

knowledge (30.9%) and did not include skills (0.6%), attitudes (0.6%) and participation (0.6%) 

as expected. However, unlike the EE objectives developed in our policy, almost all the units in 

both grade levels depicted that skills, attitudes and participation of EE objectives were forgotten. 

On the other hand, according to ICDR geography expert, the three domains of learning were 
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inc1ud d in the newly r vised curri ulum guide. Similarly, the curricula materials of grade nine 

and ten biology were al 0 assessed in line with E objectives as presented in table 2. 

Table 2: Objectives Developed in Biology Curriculum Guides 

Grad Total EE Objectives Developed in the Total Objectives 

Le el Objectives Knowledge Skills Attitudes Participation 

Developed 

No. % No. % No. % No. % No. % 

Nine 180 100 39 21.7 1 0.6 8 4.4 2 1.1 

Ten 193 100 40 20.7 1 0.5 16 8.3 3 1.6 

As depicted in table 2 the majority of the objectives developed (21.7% & 20.7%) in 

grade nine and ten biology curriculum guides incorporated the knowledge aspects of EE. 

Furthermore, although their share was very small, unlike the emphasis given in geography 

curricula materials (0.8% & 0.6%), attitude objectives had been given some places in biology 

curriculum '~aterials (4.4% & 8.3%). On the other hand, according to ICDR biology expert, 

objectives of EE (knowledge, skills, and attitudes) were given their own places. 

Generally, to assess whether there is a difference in number of observed and expected 

EE objectives in relation to objectives de eloped in curricula materials of both subjects, chi­

square goodness of fit test(X2
) was employed. 

Table 3: Chi-square goodncs of fit tcst for EE Objectives Developed in the Materials 

Chi- degree of 

Observed Expected Square freedom 

EE Objectives Frequencies Frcguencies (X2) (d!) 

Skills 6 60.0 
Participation 9 60.0 
Attitudes 26 60.0 
Knowledge 199 60.0 
Total 240 433.23* 3 

*p<0.05 
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A shown in tabl .., there wa a very high ignificant difference between number of 

ob er\'ed and expected EE objecti es developed in both geography and biology curriculum 

guide. X2(3 =231) =41 .554, p<0.05. 

Generally, the objectives developed in both geography and biology curricula materials 

ho\ d that the thr e domain of leaming: cognitive psychomotor and affective ones were not 

gi en at least relati e attentions leave alone EE objectives. The objectives developed in both 

subjects curriculum guides r latively focused on EE knowledge. Skills typically problem 

solving one was totally overlooked as opposed to the policy objectives. Unlike in the geography 

curricula materials, attitude objectives were given some attention in biology curriculum guides. 

Abo e all, the ICDR experts' r sponses did not match with the objectives developed in both 

materials . 

Howe er, scholars like Blooms in Derebssa (2004), the three domains of learning 

(cognitive, psychomotor and affective, together with their sub-categories) should be given 

relative emphasis. Besides, according to FDRE (1994), education has to be given to develop 

students' intellectual ability, skills typically problem solving and positive attitudes to private and 

public properties and national and international environment. Further, Palmer (1998) typicall 

recommended that to bring the holistic development of an individual, EE knowledge and 

understanding skills and attitudes should be treated in an integrated manner. Above all, he 

strongly recommended in his dynamics model of planning and implementing EE, to develop 

individual E...:- knowledge and understanding, skills, attitudes and participation, educators 

t pically curriculum experts and teachers should develop and plan curricula materials and the 

actual teaching and learning process by integrating the three components of EE: education about 

the environment education in or through the environment and education for the environment. 

To assess whether these components were integrated or not, the contents and methods of 

teaching and learning developed in both geography and biology curricula materials and student 

textbooks were analyzed in line with Palmer's Model. 

Contents and Teaching Methods 

To achieve EE objectives, it needs the choice of appropriate contents and teaching and 

learning methods. This necessitates the integration of education about the environment 
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(empirical elements in our environment e.g. air, water soil vegetation, people and their 

relation hips and int rdependence with the environment, etc.), education for the envirolIDlent( 

ethical elements in consuming, preserving and protecting our environment by resolving 

environmental problems and contlicting issues due to the interaction and interference of people 

with their environment) and education in or from the environment ( aesthetic elements, typically 

facilitates learning in the rea) envirOlIDlent by doing, touching, observing, appreciating, 

practicing )that invites students active involvement through their senses (Palmer, 1998; Beck and 

Earl, 2000). 

The last component of EE, education in or through the environment focused on the 

teaching and learning methods of EE. This typically emphasizes using the real environment as 

learning laboratory while learning and teaching about and for the environment through first hand 

experiences. Palmer and Neal (1994) underlined, " ... there is no single 'right or wrong ' way to 

approach the teaching and learning of environmental education ... .it is however, essential that 

first-hand experiences of the environment are at the forefront of teaching and leaming"(p. 37). 

This shows that the tlu'ee components of EE should be interwoven during developing curricula 

materials and in the actual teaching and learning processes so that students can develop 

knowledge, skills and attitudes as a whole. Hence, the third research question raised whether 

the three components of EE are integrated in both biology and geography curricula materials or 

not. As result, these materials were analyzed in line with this objective. 

Table 4: Contents and Teaching Methods Developed in Geography Curriculum Guides 

Grade Total units Units that integrated 

Level Education about, in and 

for the environment 

No. % No. % 

Nine 5 100 1 20.0 

Ten 6 100 1 16.7 

When curriculum experts develop contents and sub- contents in cWTiculum guides of 

different subjects, they should not only focus on facts at local, national and global contexts 

(education about the environment). Rather, they should identify and integrate environmental 
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I ' lie and problems that ar threat ning [or this and the coming generation at local, national and 

global Ie els (education for the environment). They should also choose and develop the 

appropriate method of teaching and learning in line with the facts is ues and problems outlined 

in each subjects t pically in each units and sub-units as much as possible. 

In relation to these components of education (education about, 111 and for the 

environment) geography curriculum guides of both grade nine and ten were assessed in table 4 . 

Table 4 depicts that only a single unit relatively treated the components in each grade level. The 

rest units in both grade levels emphasized on facts at Ethiopian and global contexts although 

some en ironmental facts put here and there. The major problem observed in all units of these 

materials was that no space was left for the actors (teachers and students) to address local 

environmental and societal issues and problems accordingly. Moreover, the progressive teaching 

and learning methods that invite students active involvement including project, field study (e.g . 

field visit and practical exercises in the real environment), and problem solving that facilities 

addressing students' real life problems were given little attention in the methodology section of 

the materials. According to ICDR geography expert, teachers were advised to teach students in 

the real environment. Fur1her he added that our examination style highly affects the teaching 

methods and content selection; he believed that problem solving approach is still argumentative 

to be utilize,-:. evertheless Chelliah (1985) and UNECO-UNEP (2000) identified problem 

solving as one of the main and the appropriate EE teaching methods to address practical and real 

life problems. 

Table 5: Content and Teaching Methods Developed in Geography Students' Textbooks 

Grade I Total units Units that integrated 

Level Education about, in and 

for the environment 

No. % No. % 

Nine 5 100 1 20.0 

Ten 6 100 1 16.7 

What is different in students' textbooks from the curriculum guides is that activities were 

developed although the majority of them focused on asking students to retrieve facts after a page 
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or pages or v. ithin a page. Although some of the activities might touch some environmental 

issues and problems they did not give chances to students to identify and solve serious 

en ironmental problem in different contexts. 

On the other hand contents that present Ethiopian and global environmental problems 

ven did not invite students to identify a r al problem in relation to the topic under discussion 

and uggest best po sible solutions in their local context in line with their knowledge and 

expenences. Rather, th contents were found prescriptive: the problem raised under a topic or a 

ub-topic, its cau es, consequences and measures to be taken were presented in detail. Like in 

the cuniculum guide no space or gap was left in students' textbooks for the teacher and his or 

her students to relate the teaching and learning process relevant to their local environmental and 

societal probl~ms and issues. 

Table 6: Contents and Teaching Methods Developed in Biology Curriculum Guides 

Grade Total units Units that integrated 

Level Education about, in and 

for the environment 

No. % No. % 

Nine 7 100 1 14.3 

Ten 8 100 1 12.5 

As depicted in table 6, the three components of EE were relatively integrated well in a 

single unit in both grade levels. The rest mostly focused on scientific facts at global context. 

Unlike contents presented in geography curriculum guides and students' textbooks, there are 

some places left for teachers and their students in terms of a project in each unit to address local 

environmental problems and issues around the school and in the zone or the region. Although 

attempts were made to plan active learning and teaching methods (e.g. project, field study, 

experiment), problem-solving approach was not developed well to develop students' problem 

solving skills. 
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Table 7: ontcnt and Tcaching Method ' Devcloped in Biology tudcnts' Textbook 

Grade Total units Units that integrated 

L vel Education about, in and 

for the environment 

No. % No. % 
--;-. 

7 100 1 14.3 me 

Ten 8 100 1 12.5 

Like in geography students' textbooks, in table 7 a single unit treated the three 

components of EE in each grade levels. On the other hand, efforts were made to include the 

third components of EE, education in the environment through teaching and learning methods 

like project and experiments developed in the students' textbooks in more number compared with 

the curriculum guides of both grade levels. However, most of them might not instigate students 

to be creative active and problem solver rather to be adoptive experiments done a long times 

ago. For instance, students who live in rural area might do an experiment on the advantages and 

disad antage" of fertilizer: organic versus inorganic. On the other hand, according to ICDR 

biology curriculum expert, new teaching methods like project discussion, role-plays, case 

studies, field visits were introduced in both the curriculum guides and students' textbooks of both 

grade levels. evertheless, most of the projects did not help the students to develop problem 

solving skills as they were placed in the wrong place, focused on trivial activities and purely 

scientific experiments. 

For example, according to MOE (2005, pp.28-57), unit two of grade mne biology 

textbook discusses 'Nutrition and Digestion'. Some of the contents and projects developed look 

like this: 

2.1. What is Nutrition? 

• Modes of Nutrition 

Project: The different types of autotrophic and heterotrophic nutrition are discussed in unit 5 
under "biotic components of the ecosystem". Read the portion of unit 5 and other biology 
books in the library to learn more about phototrops chemotrophs, holozoic, saprophytic and 
parasitic nutrition. 
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2.2. fo d 

• Nutrients in food 

• Group of Nutrients (carbohydrate, lipids, proteins mineral vitamins. etc.) 

• Test for Food 

Experiment on: testing for starch, for simple sugar, disaccharides, fats and oils, and 

itamins . 

2.3. Nutrition in Animals 

Balanced diets 

Vegetarian diet 

Project: I .i t the foods you ate for the last three days and evaluate your diet. a) Did you 
obtain the correct meal from each of the four food groups each day? b) If not what change 
do you need to make) What are your approximate average daily intake of energy in tenns 
ofKJs (calculate). 

2.5. The Mammalian Digestive System 

• Digestion in the mouth 

• Digestion in the stomach 

Project: By doing a simple library research or by interviewing a biologist or a physician 
write a one page report on what would have happened if you had no stomach. 

• Digestion in small intestine 

• The large intestine 

Project: Do this activity in groups. Gather information on the possible causes and 
solutions of food problem in Ethiopia and its impact on development. What could your 
contribution as citizens. Repot your finding to the class. 

The contents and the projects presented above did not address serious and relevant issues 

under each sub-topic. For instance, under the sub- topic 'Nutrition in Animals', malnutrition 

which is a serious problem at local and in Ethiopia contexts like problems of not feeding 

children and getting balanced diet and problems related with feeding culture were not treated at 

all. On the other hand, the last project developed in this unit was not designed in the right place 

compared with the sub-topic, the large intestine. This project can be best treated in unit five 

'Organism an~ their Environment' under the sub-topic 'Human Population and Food Problem'. 
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In summary the content and teaching methods typically that invite students' active 

111 oh'ell1ent in the real el1\'ironment were presented well in grade nine and ten biology 

curri ulum guides and students' textbooks compared with these grade geography curriculum 

guides and students' books. Moreover, unlike the content presented in geography materials, 

problems ere developed in the form of projects. not presented in prescriptive manner. 

Gcn rally Palmer (1998) underlined that although there is a possibility of shifting from one 

components of EE to the other in terms of emphasis; it is not good to ignore one or the other 

components of EE among the three: education about, in or from, and for the environment if our 

int ntion i to develop students' knowledge, skills and attitudes as a whole. 

EE Evaluation Techniques 

To identify whether the objectives developed in the curricula materials are achieved 

through the chosen contents and teaching and learning methods, it requires developing 

evaluation items in line with the developed objectives (EE knowledge, skills, attitudes and 

participation). Although these objectives were not integrated well in both geography and 

biology curricula materials and students textbooks as analyzed before, the evaluation items 

developed in the curricula materials were assessed together with the corresponding students' 

textbooks. 

Tabl 8 E e : va ua IOn ec mques f T h . D eve ope d' G III h C eograpJly I m Guides urncu u 
Grade Total Evaluation items that 
Level Evaluation help to evaluate environmental 

items Knowledge Attitudes Skills 
developed typically 

problem-
solving 

No. % No. % No. % No. % 

Nine 97 100 13 13.4 1 1.4 a a 
Ten 161 100 26 16.15 1 0.8 a a 

As can be seen in table 8 the evaluation items developed in grade nine and ten geography 

curricula materials focus on helping students to recall facts learnt in the materials. The same is 

true for evaluation items (mUltiple choice, true-false, short answer, etc.) developed in student' 

textbooks. They focused on facts written in students' textbooks in each unit. Rather they were 

not designed to help students to see the interrelationship and interdependence between both 
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Ii ing and non-living things. In addition , they did not help them to analyze, evaluate and predict 

the consequ nces of an action on their environment. Above all attempts to evaluate students' 

attitudes to their nvironment and problem solving skills are almost totally ignored. 

In hort, evaluation techniques related to EE should enable students to see the 

relationship and interdependence of living and non- living things in an integrated manner. Rush 

et al. (1999) underlined "Any evaluation that applies the principles of focusing on the 

achievem nt of the desired environmental education outcomes will need to consider the extent to 

which interdisciplinary, behavioral change and critical thinking factors are achieved (p.80)". 

Abo e all UNE CO (2000) suney study showed that evaluation techniques in EE should be 

developed not only to evaluate the cognitive domains but also the psychomotor and the affective 

ones. 

Table 9: Evaluation Techniques Developed in Biology curriculum Guides 

Grade Total Evaluation items that 
Level Evaluation help to evaluate environmental 

items Knowledge Attitudes Skills 
developed typically 

problem-
solving 

No. % No. % No % No % 

Nine 137 100 21 15.3 7 5.1 0 0 

Ten 109 100 17 15.6 7 6.4 0 0 

As shown in table 9, the majority of evaluation items developed in the curriculum guides 

focused on facts that might be memorized written in students' textbooks. Like the evaluation 

items developed in geography curricula materials and students' textbooks, the evaluation items 

de eloped if.! grade nine and ten biology curricula materials did address some knowledge aspects 

in both grade levels(15.3% and 15.6%) respectively. The items developed, in students' 

textbooks, at the end of each unit also did not invite students to reflect what values developed in 

learning eacr unit. Rather, like the presentation of some environmental problems in geography 

students' textbooks: their causes, consequences and measures to be taken, the values to be 

developed were prescribed at the end of each unit in both grade nine and ten biology curricula 

guides and students' textbooks. For instance, each unit of the cuniculum guides of grade nine 
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and t n bioir 2,y contains all or some of the following values: Responsibility, elf-confidence 

Pur uit of wisdom Rule of Law, Active Community Participation, Industriousness, Equality, 

Ju tice and Patriotism (1 DR, 2004). 

Almost all of these values were listed at the end of each unit. On the one hand, the 

contents in each unit might not lead students to develop the same values although they might 

help the subject teacher to be familiar with various values to facilitate students' reflections on 

values they developed through the teaching and learning process using the appropriate content 

and teaching methods. On the other, in both grade levels students' textbooks, values and how 

the values can be developed are thoroughly described rather than students are asked to reflect the 

values they developed . MOE (2005, pp.216-217), for instance, described at the end of unit 

seven of grade ten biology students textbooks as: 

" ... . No conservation means no survival. Survival also requires positive values 
and attitudes. Conserving nature is saving nature. If you have developed the right 
attitude towards conserving nature that means you have the same attitude towards 
saving .... Legal issues that forbid cutting down trees from the forest, and hunting 
wild animals are issues of rule of law. Such issues cloud be translated into your 
individual life and require that you develop the value of rule of law. Most of the 
conservation activities need community efforts. You, as a member of your 
community have responsibility in such efforts and should participate in 
community endeavors of conservation which, of course requires the value of 
active community participation .. . . 

This quote prescribes values as facts as if every student could memorize them. If the 

intention is to assess the achievement of attitude objectives developed at the end of each biology 

curriculum guide of both grade nine and ten oral and written opinion questions might be posed 

for the students so that they can reflect the alue they developed. If they cannot reflect the 

intended values the teachers might check the appropriat ness of the content and the teaching and 

learning methods utilized. As discussed in the review part, Thomas (1990) stressed that if 

students are expected to play their active role in utilizing and protecting our environment. the 

contents of the cunicula materials should be integrat d with environmental problems like the 

green house effect, acid rain ozone depletion, deforestation and waste disposal and issues like 

legislation incentives, exploration and invention, recycling and reclaiming in the materials that 

help to inculcate positive values in students' mind. As a result, they can discuss argue and 

debate on such seriou environmental problems and come up with the best solutions by 
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criti cizing and appreciating people interfe rence and interaction with their environment, not by 

memorizing the pre 'cribed value by expert . f rom this, students can develop positive attitudes 

to their environment and begin utilizing. conserving and protecting rcsources wisely. 

Folio' ing the description of the values and how they can be developed, according to 

MO (2005 p.21 7), an evaluation item was developed as: 

Discuss and Reflect: What are the values you developed while learning this unit? How 
do they affect you? How do you think cloud such values be strengthened? You may 
consider the following values: Responsibility; self-confidence; pursuit of wisdom; 
Rule of law; saving; Patriotism; Active Community participation; Truth, Love; 
Freedom. 

Learning this unit, however, the prescription comes first followed by evaluation item 

developed well and followed by the prescription of the same values as stated in the above box. 

On the other hand, ICDR biology and geography experts who revised the materials, 

En ironmental Education Expert in Environmental Protection Authority and Education Program 

and Teachers Education Development Expert at MOE were interviewed for their efforts and 

contribution in revising the materials and making the teaching and learning process relevant to 

the lives of students and the society by developing students' problem solving skills as developed 

in the education policy. 

According to the MOE expert, there is no environmental education unit in MOE; there is 

no attempt to implement the recommendation made by the Environmental Education Project 

team in 1992. In addition, according to the expelt, they did not check whether the general and 

specific objedives of the education policy related to EE are translated into secondary school 

curricula materials; they also did not check whether the cW'ricula materials de eloped by ICDR 

are responsive to: our environment in general , the needs and problems of our society and 

develop students' problem solving skills in particular; they did not do these in ESDPs since their 

sup<;rvision is eak to assess such critical issues, as described by the expert. Above all, the 

expert believed that we are not at the stage of integrating theory with practice in our education. 
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To make econdary education r levant to the society their horizontal relationship with key 

stakeholder (e.g. EPA MOA) is weak. Rather, they have strong relationship with non­

go rnmental organizations. This shows that the effort and practices to implement the 

objectives developed in the new education and training policy typically that relate education to 

our environment to address the local national and global environmental problems are not 

encouragmg. 

Among the main stakeholders of MOE, EPA (1997) developed 'ENVIRONMENTAL 

POLICY' and' RO -SECTORAL ENVIRONMENT POLICIES'. One of the policies aimed 

at" ... to promote the teaching of environmental education on a multi-disciplinary basis and to 

integrate it into the ongoing curricula of schools and colleges and not treat it as a separate or 

additional subject, though this should also be done at the tertiary level"(p.23). In line with this 

objective EP A environmental education expert was interviewed about his efforts and 

contributions in curricula materials development and in the teaching and learning process to 

integrate EE in different curricula materials in the formal education. According to the expert, 

the authority developed a policy, and different environmental legislations, and gave training in 

collaboration with the regional EPA. Further, the authority focused on non- formal education 

using print and electronic media, EE clubs in schools to disseminate information and change the 

behaviors and attitudes of our people. In the formal education experts were participated in 

integrating EE at primary level (1 -4). However, in revising and developing curricula materials 

above this level, experts did not have direct involvement except some discussions made with 

ICDR experts and short training given in science faculty Addis Ababa University at postgraduate 

level. This shows that the contribution of EE expert in sharing and choosing the right model to 

integrate EE that can address serious environmental problems at local, Ethiopian and global 

contexts into different curricula materials is insignificant compared with the objecti es 

developed in the environmental policy by the authority. 

Finally, in relation to the rationale, model of curriculum integration employed if one of 

the rationale to revise the curricula materials is to integrate EE their training in EE and the 

participants i ': revising the curriculum guides, ICDR biology and geography curriculum experts 

were interviewed together with other issues synthesized in the analysis made before. According 
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to the xpert there were t\ 0 rationales: the rul e that force them to revise curricula materials 

eery fi e years : and the order from the higher government offic ials to include rural 

development values and aspects of economy, HIV/AIDS, international relation, population 

i sue globalizations and so forth. Ho\! ever they got short training on EE, they did not use 

mod I of EE curriculum integration since the rationale was not to integrate EE in the materials. 

Regarding the participants, they tried to collect comments from teachers and students. 

In sununary, the EE objectives developed in our education and training were not properly 

translated into grade 9 and 10 geography and biology curriculum guides and students' textbooks. 

kills typically problem solving ones were totally ignored as opposed to the policy objective. 

Attitude objectives had at least been given some place in biology curricula materials of these 

grade levels. imilarly, the contents and teaching methods developed in the materials did not 

coincide with the general and specific objectives developed in the policy document especially in 

relation to aeveloping problem solving skills and students ' attitudes towards national and 

international environmental issues. To translate objectives related to EE, MOE was not able to 

establish EE and did not coordinate efforts of stakeholders like EPA and MOA. On the other 

hand the aims and objectives of the new education and training policy emphasized on relating 

education to our environment, integrating theory and practice, developing students' problem 

solving skills and positive attitudes to national and global environment were inadequately 

translated into the curricula materials. EPA, the responsible organ to our environment in general 

and EE in particular, was not found participating in the integration of EE into secondary school 

curricula materials as opposed to one of the sectoral policies objectives developed in the 

Environment Policy by the authority. 

Teachers are the main actors to implement objectives developed in our education policy. 

They can fill the gap observed between the policy objectives and the curricula materials. In 

doing so, they might have the right belief about EE, their role in the teaching and learning 

process, and in the community. The third research question focused on this issue: How biology 

and geography teachers of these grade levels implement the newly revised curriculum guides and 

student textbooks by integrating EE? 
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Teacher: The Key Actors of the Teaching and Learning Process 

ince cUITicula materials like textbooks have their own inherent weaknesses such as 

homogeneit f learning and teaching approach that does not cater for the variety of learning 

domain, and 0 r-ea iness that teachers follow textbooks uncritically CUr, 1996), teachers have 

great responsibility to address uch horlcomings of textbooks and other curricula materials to 

achie e objectives developed at a policy level in a given country. They can accomplish this 

responsibility \ hen they get the right pre-service and in service training. For instance, if one of 

the policy objectives of a given country is to develop students' environmental knowledge and 

av.areness, problem solving skills and positive attitudes to their environment, teachers should be 

trained on how to integrate EE. As a result, they can identify local, national and global 

en iromnental problems and issues and include them in their subject. Moreover, they can 

include EE objectives such as knowledge, skills, attitudes and so forth in an integrated manner in 

their lessons. To achieve such objectives they might utilize different teaching and learning 

methods such as field study, problem-solving, project that invite students to learn from practical 

acti ities and first hand experiences (Lea Filho and O'Loan, 1996). 

Therefore the exposure of teachers to EE during their pre-service and in-service training 

or through workshop, their at1itudes to EE, the teaching and learning process and the roles they 

have to pIa as a teacher, member of the school and the nearby 'community were assessed in the 

sample schools and presented as follows. 

Table 10: Teachers who got pre-service and in service training on EE 

Qualification Teachers who 

/ service/ got training did not get training Total 

Department No. % No. % No. % 

Diploma 4 40.0 6 60 .0 10 100 

Degree 7 31.8 15 68.2 22 100 

1-2 years 6 37.5 11 64.7 17 100 
t---

3 and above 5 31.2 II 68.8 16 100 

Biology 6 31.6 13 68.4 19 100 

Geography 5 35.7 9 64.3 14 100 
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As shown in table 10 60.0% and more did not get any training on how to integrate EE in 

their subject areas. Further, if they got training, teachers were asked to mention EE objectives, 

contents, teaching methods and evaluation techniques. And their responses were summarized as 

follows. 

Regarding EE objectives, however, they did not list them precisely, they tried their best 

as in a specific ad general way: know and define their environment well and properly; solve any 

environmental problems in the society; protect the natural environment; understand 

environmental problems; learnfrom their environment; relate the science in their textbooks with 

exi ting environment; take care of our environment from destruction; utilize their environment 

for satisfaction of need and to promote their development and so forth. When their objectives 

were analyzed, they tried to develop EE objective in relation to knowledge, awareness, skills and 

participation. Nevertheless, they forgot the attitude ones. 

Concerning EE contents, they listed as: environment and development, natural resources, 

interaction between organisms and their environment, soil in Ethiopia, vegetation, preserving 

plant and animal species, definition of geographical environment, interaction between man and 

his geographical environment, management and conservation of natural resources, planting 

trees, soil and water conservation, renewable and non-renewable resources. Although they 

mentioned some of EE contents, they forgot current serious environmental problems and their 

consequences (e.g. soil erosion, deforestation, poverty, drought, global warming, ozone 

depletion), and the role of people to address the local, national and global problems. They were 

also asked to mention teaching methods of EE contents. And their responses were summarized 

in figure 4.1. 

Lecture /teacher 
presentation 

• Field trip 

o Discussion/Group 
Discussion 

o Brain storming 

• demonstration 

o Practical acti~ty 

Figure 4.1. Pie Chart showing teaching methods ofEE mentioned by the teacher 
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Figure 4.1 show that lecture, field trip and di scussion were found the major E teaching 

method m ntioned b teachers who g t training. Although there is no single best method of 

EE, field tri p, which is one of the way students learn in or from the environment, got equal place 

with lecture and discussion. Nevertheless, as E focuses on environmental problems, issues 

and their soluti ns problem solving and practical activities in the real environment, they were 

given little place by the classroom teachers during the teaching and learning process as observed 

in the four schools. Above all, not only classroom teachers but also plasma TV teachers were 

observed using lecture consistently and dominantly. In addition, although the plasma 

presentation makes the lesson visually vivid by showing concrete and abstract objects and things, 

it was observed that it did not allow students and teachers to identify and solve local , Ethiopian 

and global environmental problems. Even, when the plasma teacher poses a question for the 

classroom the time given to tackle the question was very short, and both the students and the 

teachers were observed as if they were watching TV. The worst is that the revised curriculum 

materials of grade nine and ten biology were not covered by the Plasma TV transmission. What 

was in the air was the curricula materials of this subject before the revision. 

The same was true for the subject geography. The teacher came in, wrote the topic on the 

board and continued presenting the lesson from students' textbooks and / or notes prepared as if 

hel she were the only sources of knowledge. Students were observed taking notes and listening 

their teachers most of the time passively. This is best expressed in Freire (1972), 

"Education ... becomes an act of depositing in which the students are the depositories and the 

teacher is the depositor. . . the teacher teaches and the students are taught; the teacher knows 

everything and the students know n01hing; the teacher thinks and the student are thought about; 

the teacher talks and the students listen' the teacher acts and the students ha e the illusion of 

acting through the action of the teacher; the teacher confuses the authority of knowledge \ ith his 

own professional authority which he sets in opposition to the freedom of the students; and the 

teacher is the subject of the learning process while the pupils are mere objects and so 

forth"(pp.45-47). As the same time, teachers' choice of field trip and discussion as major EE 

teaching methods were found theoretical, not practical when th yare compared what happened 

in the classroom and their responses through questionnaire. 
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Gencrally teachers wcre asked the main pr blems to teach outside the classroom by 

r lating facts to local. national and global environmental problems: not to apply different 

teaching and learning methods such as field study project, problem solving role-playing; and 

the problem observed in the plasma TV instruction. 

According to the majority of the teachers, they did not teach out side the classroom 

because of shortage of time to cover the vast contents in the textbooks, large number of students 

lack of training, load of periods, and poor coordination and management of the school. They 

also mentiohcd that they did not relate the teaching and learning process to the local, national 

and global enviromnental problems because the textbooks did not treat such issues very well; the 

concerned bodies did not help teachers in terms of training, resources (e.g. audio visual and print 

materials on national and global environmental problems, internet access to identify recent data 

and information on the status of local, national and global environmental problems, etc.); the 

rigidity and the absence of real local, national and global environmental problems in the 

plasma lessons. 

Moreover they usually did not apply active teaching and leaning methods since 

students believe that the teacher does not have enough knowledge if he/she does not tell them 

everything; the curricula materials are not developed for such learning and teaching style. 

Even the textbooks contain vast contents that cannot be covered through such methods with the 

allotted time. 

Regarding the plasma TV lessons, according to biology teachers the problems observed 

in the plasma TV lessons, are speed of the plasma teacher, short time given to do activities in 

the classroom, lack of interaction that make students and teacher passive listeners, using lecture 

method dominantly, difficulty of the language to comprehend ideas together with the accent of 

the TV teacher. The lessons were not also oriented with current local, national and global 

environmental problems. In short, their responses showed that there are interrelated problems 

and beliefs on the teaching learning process through Plasma TV. 

Furthprmore, besides giving training in pre-service and in-sen/ice programmes, teachers 

should be familiar with revised cUlTicula materials through workshop if the new inputs in term 

of objectives, contents, teaching methods and evaluation and assessment techniques are going to 
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b impl mented ffectively. Regarding the ne" Iy revised curriculum guides and students' 

textbook ' of grade nine and ten biology and geography teachers were asked whether they were 

made familiat: with the n w inputs or not. Their responses were summarized in table II. 

Table 11: Teacher who took work hop on the newly rcvi cd curricula materials of biology 
and ocogr-aphy (9-10) 

Qualification Teachers who 

I ervicel took workshop did not take Total 

Department workshop 

No. % No. % No. % 

Diploma 2 22.2 7 77.8 9 100 

Degree 1 4.5 21 95.5 22 100 

1-2 years 1 6.3 16 94.1 17 100 

3 and above 2 13.3 14 87.5 16 100 

Biology 2 10.5 17 89.5 19 100 

Geography 1 7.1 13 92.9 14 100 

As can be see in table 11, nearly none of the teachers was introduced about the new 

inputs in the revised curriculum guides and students' textbooks of grade nine and ten biology and 

geography. Therefore, it is very difficult to expect the implementation of these materials as 

intended. 

In addition, the attitudes of the teachers to EE, the teaching and learning process and their 

roles in the school and community were also assessed and presented in table 12. 
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Table 12: The Attitude of Teachers to EE 

Respondents Having 

Neutral 
Favorable Attitudes Attitudes Unfavorable Attitudes 

Items 5 4 Total % 3 % 2 I Total % 

El 26 6 32 96.96 1 3.03 0 0 0 0 

E2 15 13 28 84.8 2 6.06 2 1 3 9.1 

E3 16 14 30 90.9 3 9.1 0 0 0 0 

E4 25 7 32 96.96 1 3.03 0 0 0 0 

E5 19 11 30 90.9 2 6.06 1 0 1 3.03 

E6 13 13 26 78.8 3 9.1 3 1 4 12.12 

B: 5 = Strongly agree, 3 = Undecided, 2 = Disagree, 4 = Agree, 1 = Strongly disagree 

E I= In my view, EE enables teachers to make their teaching relevant to the lives of their 
students and the society. 

E2= EE has little importance since environmental problems are very familiar. 
E3= I believe that EE is the main important part of quality education at different levels. 
E4= If schools are expected to address societal problems, EE should be the key 

component of the teaching - learning process. 
E5= I believe that EE is a cure for our environmental problems. 
E6= I do n':"t think that environmental problems can be solved through teaching EE. 

As shown in table 12 almost all the teachers were found having favorable attitudes to 

EE. As a result , they might include aspects of EE at local, Ethiopian and global contexts in the 

actual teaching and learning process. Smith (1990) supported that the teachers beliefs about 

education affect the actual practices in the classrooms. 



Table 13: Teachers' Attitud to the Teaching and Learning Proces 

Respondents Having 

Neutral 
Favorable Attitud~ Attitudes Unfavorable Attitudes 

I 
Items 5 4 Total % 3 % 2 1 Total 

Tl 4 7 11 33.3 6 18.2 1 1 5 

T2 8 12 20 60.6 3 9.1 6 4 

T3 9 13 22 66.7 7 21.2 1 2 

T4 10 10 20 60.6 3 9.1 6 3 

T5 0 7 7 21.2 4 12.1 13 8 

T6 7 14 21 63.6 5 15.2 4 2 

TI 1 11 12 36.4 4 12.1 13 4 

T8 9 12 21 63.6 1 3.03 7 3 

T9 2 5 7 21.2 2 6.1 15 9 

TI = I believe that a teacher should be the source of knowledge in the classroom. 
T2= Teaching my students in the immediate environment is time consuming. 
T3= I feel secure when I teach my students in and out of the classrooms. 
T4= I do not think that students should be recipients of knowledge from their teacher. 
T5= 1 think students should be taught facts in their textbooks. 

16 

10 
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24 

% 

48.5 

30.3 

9.1 

27.3 

63.6 

18.2 

51.5 

30.3 

72.7 

T6= I do not believe that students, being they are too young, should be taught how to identify 
problems, prioritize and solve them. 

T7= In my opinion, students should be taught to score good grade, not how to solve 
problems. 

T8= I enjoy using a variety of teaching methods in a given period . 
T9= I believe that teaching my students facts in their textbooks enable them to solve their 

environmental problems. 
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Nevertheless, unlike their attitude to EE the teachers were not found having clear views 

about the teaching and learning process including the sources of knowledge in the classroom 

what students are taught, and teaching methods employed typically using the rcal environment 

and problem solving approach. In this regard nearly half (48.5%) of them believed that a 

teacher should be the source of knowledge in the classroom. Nearly one- third of the teachers 

(27.3%) believed that students should be recipients of knowledge from their teachers. 

Meanwhile, 72.7% of the teachers believed that teaching students facts in their textbooks made 

them problem solvers; and 51.5% of them agreed that students should be taught to score good 
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grade. not hO\. to olvc a problem. On th contrary, 63.6% of them believed that students 

sh uld not b taught fact in their textb oks. This shows that the teachers did not have clear 

vicws about the source of knowledge (teachers, textbooks, students, the real environment), what 

they should be taught (facts problems or in combination) and the methods of teaching typically 

problem solving approach. 

Moreover, students not only are taught facts from their textbooks but also how to identify 

and olve problems and issues related to their environment and lives. This requires equipping 

tudents with skills, at different levels of education, on how to identify, prioritize and solve 

..... practical problems related to real life" (Chelliah, 1985, p.3). 

Table 14: Teacher Attitudes to their Roles in the School and Community 

Respondents Having 

Neutral 
Favorable Attitudes Attitudes Unfavorable Attitudes 

Items 5 4 Total % 3 % 2 1 Total % 

Ri 19 10 29 87.9 4 12.1 0 0 0 0 

R2 21 10 31 93.9 1 3.03 0 1 1 3.03 

R3 11 9 20 60.6 4 12.1 6 3 9 27.3 

R4 6 12 18 54.5 6 18.2 7 2 9 27.3 

R5 13 6 19 57.6 1 3.03 9 4 13 39.4 

RI = As an individual, teachers like development agents, are responsible for fighting environmental ignorance 
in the community. 

R2= As a member of the community, my duty is not only teaching my students but also the school and nearby 
community. 

R3= I believe that my contribution to solve intense environmental problems in Ethiopia is very little. 
R4= As a teacher, my role is imparting knowledge to my students. 
R5= I believe that my role is facilitating my students' learning, not imparting knowledge. 

The teachers should have the right attitudes to their roles as a teacher, as a member of the 

school and the community. In this regard, 93.9% and 87.9% of them were found having 

favorable attitudes to fight environmental ignorance by teaching their students and the 

community at large. On the contrary nearly one-third of the teachers (27.3%) believed that 

they have almost no contribution to address environmental problems in Ethiopia. However, in 

countries like Ethiopia where most of the people are illiterate having little access to 



8
~ 

-' 

communi ation. th teachers arc expected to teach and disseminate environmental education 

through their tud nt. Moreo er, only 57.6% f them ha e the view that their role is 

facilitating of stud nt ' learning, not imparting knowledge whereas 39.45% have the view that 

they ha e to impart kno\] ledge to their students. However, Jantjes' personal reflections showed 

that bing effecti e teach r does not mean imparting knowledge, knowledge that is developed by 

educator such a curriculum experts, subject specialists. Rather effective teacher needs to 

motivate facilitate and lead students' active learning (Morrow & King, 1998). This becomes 

mor effective hen the teachers relate education to the real environment of the students and the 

society, and when the teachers invite students to share and reflect problems in their environment 

and to find possible solutions that are related to the topics under discussion. Hence, students not 

only become active learner but also develop environmental knowledge, problem solving skills 

and positive attitudes to their environment being the contents they share are problems and the 

methods utilized may be brain-storming discussion, debate, problem solving, and so forth. 

Students' Environmental Knowledge, Skills and Attitudes 

Students Environmental Knowledge 

Environmental knowledge is very significant for students to see the interdependence and 

interrelationship between people with their environment. It is also very important to identify the 

consequences of people interference with their environment, and to evaluate and take the right 

measures to alleviate the problems at local and Ethiopian contexts. Therefore, assessing the 

achievement of students' environmental knowledge is vital. 
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Table 15: Student ' Environmental Knowlcdac Achievement in Relation to a Standard Set 
(70%) by their Teacher' 

Schools Grade Total Students students who students who 
Level Who took the achieved including and achieved below 

test above the standard the standard 
No. % No. % No. % 

Molale 9 49 100 7 14.3 42 85.7 

(MO) 10 36 100 3 8.3 33 91.7 

MehalMeda 9 60 100 7 11.7 583 88.3 

(MM) 10 14 100 4 28.6 10 71.4 

Debre Sina 9 46 100 1 2.2 45 97.8 

(DS) 10 19 100 4 21.1 15 78.9 

Debre Brihan 9 70 100 5 7.1 65 92.9 

(DB) 10 79 100 6 7.6 73 92.4 

Total 9 225 100 20 8.9 205 91.1 

10 148 100 17 11.5 131 88.5 

Table 15 depicts the majority of students of grade nine and ten at Molale (85.7% & 

91.7%), Mehal Meda (88.3% & 71.4%), Debre Sina (97.8% & 78.9%), and Debre Birhan (92.9% 

& 92.4%) achieved below the standard set by their teachers. In general, when the students who 

achieved the set standard are compared, grade ten students (11.5%) better scored than grade nine 

students (8.9%) did. However, this might not tell us whether this difference is statistically 

significant. Therefore, total achievement test score for each student was computed into hundred 

(see AppendIx-H) and further statistical analysis was made. 

Table 16: Descriptive Statistics for Achievement Test Scores by Grade Level 

Standard 
Variable Grade N Mean Deviation 
test score nine 225 49.51 13.13 

ten 148 52.23 12.38 



T'Iblc 17: T-te t for Indcpcndent ampJes of ,rade ninc and tCIl tudents 

Mean 
Variable t df Difference 

test core 
2.00* 371 2.72 

* p < 0.05 

As can b seen in table 16, the mean achievement score of grade nine students was 49.51 

with a standard deviation of 13.13 . The corresponding figures of grade ten students were 52 .23 

and 12.38 respectively. This shows that there was slight mean difference between the two gr~de 

levels students' achievement mean scores. The analysis in table 17 also showed a significant 

difference between grade nine and ten students mean achievement score, t (371) =2.00, p < 0.05. 

This showed that grade ten students performed better than grade nine (mean difference=2.72). 

Table 18: Descriptive Statistics for Achievement Test Scores by Sex 

Standard 
Variable Sex N Mean Deviation 
test score male 220 51.84 13.23 

Female 153 48 .79 12.21 

Table 19: T-test for Independent Samples of Sex 

Mean 
Variable t df Difference 

test score 2 .26* 371 3.05 

* P < 0.05 

As shown in table 18, the mean achievement score of male students was 51 .84 with a 

standard dev::tion of 13 .23. The corresponding figures for female students are 48.79 and 12.21 

respectively. The mean comparison in table 19 showed that there was a statistically significant 

difference between male and female student (mean difference=3.05), { (371) =2.26, p < 0.05. 

This implies males achieved better than female . 
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Table 20: Dc criptivc tatistic for Achicvcmcnt Test core ' by Place of Re idcncc 

Variable Residence N Mean Standard Deviation 
test core Urban 194 50.62 13.18 

Rural 179 50.56 12.61 

Table 21: T-te t for Independent Samples of Urban and Rural Students 

t df Mean Difference 
Variable 
test score 0.045 * 371 .06 

* P> 0.05 

Table 20 depicts that the mean achievement scores of urban students was 50.62 with a 

standard deviation of 13.18. The corresponding figures of rural students were 50.56 and 12.61 

respectively. Form their means, it seems that there was no as such observable difference 

between urban and rural students' achievement scores. Table 21 also supports that there was no 

statistically significant difference between rural and urban students' mean achievement scores, t 

(3 71) =0.05 p > 0.05. 

To see if there is statistical significant mean difference in terms of schools, descriptive 

statistics and one way ANOV A were employed. 

Tablc 22 De criptive Stati tic for Mean Scores by Schools 

Schools N Mean Standard Deviation 
MO 85 53.12 12.03 
MM 74 51.49 13.05 

DS 65 49.31 12.96 

DB 149 49.26 13.13 
Total 373 50.59 12.89 



87 

Table 23: ANOVA Ul11mal)' for Achievement Test by Schools 

Degree 
ource of umof of Mean 

Variation Squares Freedom Square F Ratio 
Between 

972.29 3 324.10 1.97* 
Groups 
Within Groups 60847.95 369 164.90 
TOlal 61820.24 372 

* P> 0.05 

A shown in 23 there was no statistically significant mean difference among the four 

schools F (3,369) = 1.97 p> 0.05. In addition, the differences observed among the schools in 

table 22 might be due to high or low scores, or sampling error. 

Attitudes of Students to their Environment 

One of the main objectives our new Education and Training Policy is to bring up citizens 

who can take care of and utilize resources· produce citizens who possess national and 

international outlook on the environment, protect natural resources and historical heritages of the 

country· and produce citizens who have developed attitudes and skills to use and tend private and 

public property appropriately (FORE, 1994). One of the research questions also raises the 

question: To what extent do students have positive attitude to consume and protect their 

environment towards sustainable development? And the data collected through Likert type 

scale was analyzed as follows. 

Table 24: The Attitude of Grade Nine Student to Utilizing their Environment 

Respondents Having 

Neutral 
Favorable Attitudes Attitudes Unfavorable Attitudes 

Items 5 4 Total % 3 % 2 1 Total % 
Ul 105 49 154 71.6 17 7.9 11 33 44 20.5 

U2 123 49 172 77.8 20 9.1 18 11 29 13.1 
U3 117 52 169 77.5 21 9.6 8 20 28 12.8 

U4 103 62 168 77.0 20 9.2 15 15 30 13.8 
U5 63 61 124 57.9 35 16.4 31 24 55 25.7 

U6 120 54 174 80.9 15 6.9 13 13 26 12.1 
U7 58 54 112 52.1 31 14.4 34 38 72 33.5 

U8 67 46 113 51.8 23 9.6 24 62 82 37.6 



U1 = III my vic\\'. wc should not worry about nOll-renewable resources. 

U2= To me. we have to eonsumc resources not by forgelling the coming gcneration. 

U3= I believe that povelty and drought have occurred in our country for many times because 
God curses us. 

U4= In my vie\ . we should use wood fuel rather than biogas and so lar to conserve our 

natural resources. 

U5= \ e need to change our feeding habit from' Injera' to other available food items. 

U6= I feel that poverty and drought have oceuned in our country because we are poor in our 

resource management. 

U7= I believe that conservation of the living and the non-living elements of our environment 

are crucial for our development. 

US= In my view, people are severely exploiting their environment. 
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As shown in table 24, most of the students were found having favorable attitudes 

towards conswning resources from the environment except in items five, seven and eight where 

nearly half of the students did have unfavorable and unclear attitudes. For instance, 25.7 % of 

the students did not want to change their feeding habit from 'Injera' to other available food 

items where' Teff' and other cereals cannot be grown due to different environmental problems. 

Moreover, 33.5 % of the students did not agree that poverty and drought have occurred in our 

country for many times because we are poor in our resource management whereas only 52.1 % 

of them agreed with this view. Further, 37.6% of the students did not believe that people are 

severely exploiting their environment. Still 20.5% of the students believed that they should 

not WOlTy about non-renewable resources ; and 12.8 % of them also believed that poverty and 

drought have OCCUlTed in our country for many times because we are cursed by God. These 

show that some of the students did have cultural and religious impacts on utilizing their 

environment. In addition, the attitude of students to protect their environment was presented in 

table 25. 



Table 25: The Attitude of Grade Nine Students to I)rotecting their Environment 

ResQondents Having 

Neutral 
Favorable Attitudes Attitudes Unfavorable Attitudes 

Items 5 4 Total % 3 % 2 1 Total 

PI 115 51 166 79.8 8 3.8 14 20 34 
P2 164 33 197 88.7 6 2.7 8 11 19 

P3 88 59 147 67.4 23 10.6 27 21 48 

P4 21 34 55 25.0 38 17.3 69 58 127 

P5 119 46 165 77.1 11 5.1 7 31 38 

P6 86 74 160 72.7 27 12.3 14 19 33 
P7 134 49 183 83.9 13 5.9 8 14 22 
PR 44 66 110 49.5 46 20.7 31 35 66 
P9 18 39 57 25.6 38 17.0 54 74 128 

P 10 62 40 102 47.2 29 l3.4 35 50 
P 11 86 51 137 61.7 32 14.4 19 34 

P1 = Nature itself makes our ecological system balance, so no need of conserving it. 
P2= In my view, everybody is responsible to protect his or her environment. 
P3= ) believe that environmental illiteracy is the main cause of environmental problems at 

North hoa and in Ethiopia. 
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P4= I believe that our government should not give license for industry owners if their plants 
have serious impact on our environment. 

P5= In my view, farmers can set fire on forests when they need additional farmland. 
P6= I feel our government is the responsible organ for our environmental problems and their 

solutions. 
P7= ) feel that we, students should play the dominant role in protecting our environment in 

developing countries like Ethiopia. 
P8= ) feel that protecting my local environment is the responsibility of development agents and 

health extension workers. 
P9= In my view, to create job opportunity for the unemployed, our government has to give 

license for industry owners although their plants might have impact on our environment. 
P10= I believe that anybody does not have the right to use plants or animals as he or she likes. 
P11 = I feel that we, students might not play key roles in protecting our environment because we 

are not matured. 

% 
16.3 
8.6 

22.0 
57.7 
17.8 
15.0 
10.1 
29.7 
57.4 
39.4 
23.9 
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Table 25 depicts that students did not have clear opinion in protecting their environment. 

On the one hand, 88.7% of them believed that everybody is responsible to protect his or her 
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nvironmcnt. n the other hand. 29.7% of th m agr ed that protecting their local environment 

is the re pon ibility of development agents and h alth extension workers whereas only 49.5% of 

th 111 disagrced. 23 .9% of them also believed that they might not play kcy roles in protecting 

their nvironmcnt becaus they are not matured. Above all , 57.4% of the students agreed that 

our government has to give licen e for industry owners to create job opportunity for the 

unemplo ed although their plants might have impact on our environment. Similarly, only 25.0% 

believed that our government should not give license for industry owners if their plants have 

serious impact on our environment whereas 57.7% of them had unfavorable attitude. This might 

be that the attitude of students to protect their environment is superficial. Similarly the attitudes 

of grade ten students to their environment were presented in table 27 and 28. 

Table 26: The Attitudes of Grade Ten Students to Utilizing their Environment 

Respondents Having 

Neutral 
Favorable Attitudes Attitudes Unfavorable Attitudes 

Items 5 4 Total % 3 % 2 1 Total % 

Ul 79 31 110 74.8 11 7.5 9 17 26 17.7 

U2 92 32 124 84.4 5 3.4 12 7 19 12.8 

U3 79 32 III 75.5 12 8.2 8 16 24 16.3 

U4 70 45 11 S 79.9 9 6.3 13 7 20 13 .9 

US 41 41 82 57.3 27 18 .9 22 12 34 23.8 

U6 79 48 127 87.6 6 4.1 9 3 12 8.3 

U7 24 52 76 53.5 23 16.2 27 16 43 30.3 

U8 39 35 74 60.2 11 8.9 21 17 38 30.9 

As can be seen in table 26, more than 50% of the students were found having positive 

attitudes on ho to utilize their environment. However, 30.3% and 30.9% of them did not 

agree that conservation of the living and the non-Ii ing elements of our environment are crucial 

for our development· and people are severely exploiting their environment. Like grade nine 

students, 23.~% of them believed that no need of changing their feeding habit from 'lnjera' to 

other available food items; and 17.7% of them did not worry about non-renewable resources. 
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further 16.3% of the students believed that po crty and drought have occurred in our country 

for many times because od curses us. 

Table 27: The Attitudes of Grade Ten Students to Protecting their Environment 

Respondents Having 

Neutral 
Favorable Attitudes Attitudes Unfavorable Attitudes 

Items 5 4 Total % 3 % 2 1 Total % 

PI 80 37 117 79.1 11 7.4 11 9 20 13.5 

P2 102 25 127 86.4 3 2.0 5 12 17 11.6 

P3 26 49 73 55.7 19 14.5 27 12 39 29.8 

P4 14 16 30 20.5 20 13.7 55 41 96 65.8 

P5 99 30 129 88.9 4 2.8 6 6 12 8.3 

PO 55 58 113 78.5 13 9.0 11 7 18 12.5 

P7 82 42 124 84.9 4 2.7 13 5 18 12.3 

P8 44 51 95 64.2 16 10.8 23 14 37 25.0 

P9 14 23 37 26.1 25 17.6 49 31 80 56.3 

P 10 40 33 73 51.4 10 7.0 29 30 59 41.5 

P 11 71 34 105 71.9 17 11.6 14 10 24 16.4 

Table 27 also shows that grade ten students did not have clear opinion in protecting 

their envirolU11ent like grade nine ones. On the one hand, 86.4% of the students believed that 

e erybody is responsible to protect his or her envirorunent. On the other hand, 25.0% of them 

agreed that protecting their local environment is the responsibility of development agents and 

health extension workers. Moreover, 65.8% of the students did not support the view that the 

government should not give license for industry owners if their plants have serious impact on 

our environment. Likewise, 56.3 % of them believed that our government has to give license 

for industry owners to create job opportunity for the unemployed although their plants might 

have impac.t on our environment. Above all 41.5%, of the students perceived as if animals 

and plants were created to the personal satisfaction of human beings. In short, from the data 

observed, students do not have clear positive attitudes to their environment. 
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b ve a ll based on the analy is made using percentage above, we cannot identify 

\\hether ther is a statistical signi ficant attitude di fference bet\ een grade nine and tcn male 

and female, and urban and rural students to their environment. Hence, the researcher made 

further anal sis. 

Tabl" 28: Dc criptive Statistics fo.· Attitude Te t Scores by Grade Level 

Standard 
Grade N Mean Deviation 

Attitude mne 225 67.56 10.98 
core ten 148 67.43 11.00 

Table 29: T-tcst for Independent Samples of Grade nine and ten Students 

Mean 
Variable t df Difference 

Attitude 
0.11 * 371 0.13 

Score 

*p > 0.05 

In table 28 there was almost no difference between the mean attitudes of scores of grade 

ni ne and ten 'students. Significant mean difference was not also observed in table 29 f (371) = 

0.11 p> 0.05. This might be due the short knowledge gap between the two grade levels. 

Table 30: Dc criptive Statistics for Attitude Test Scores by Place of Residence 

Standard 
Variable Residence N Mean Deviation 
Attitude Urban 194 67.72 10.62 

~--~----r-----+-------+---------~ 
core Rmal 179 67.27 11.38 

Table 31: T-tcst for Independent Samples of Urban and Rural Students 

Mean 
t df Difference 

-: ariable 

Attitude 
0.39* 371 0.44 

Score 
*p > 0.05 
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As ho\ n in tables 30 and 3 1, there was no stati stical! significant mean atti tude score 

diffl rence between urban (M=67.72 0 = 10.62) and rural (M=67.27, SO= I 1.38) students. { 

(37 1) = 0.39, p > 0.05. 

Tablc 32: Dc criptive tati tics for Attitude Te t cores by ex 

Standard 
Sex N Mean Deviation 

Attitude Male 220 67.99 11 .66 
Score Female 153 66.79 9.91 

Table 33: T -tc t for Independent Samples of Male and Female tudent 

Mean 
t df Difference 

Variable 
Attitude 1.04* 371 1.20 

*p > 0.05 

As can be seen in table 32 and 33 , there was no statistically significant difference 

between male (M = 67.99, SD = 11.66) and female students (M = 66.79, SD = 9.91) mean 

attitude scores, I (3 71 ) =1.04, p > 0.05 . 

To see whether there is a statistical mean attitude score significant differences among the 

[our schools, one- way ANOV A was employed. 

Table 34: De criptivc Statistics for Mean Scores by Schools 

chools Mean Standard 
Deviation 

MO 85 68.14 12.67 
MM 74 65 .05 12.29 
DS 65 69.35 8.13 
DB 149 67.55 10.19 
Total 373 67.50 10.98 
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Table 35: ANOYA ummary for Attitude core ' by School 

ource of Sum of Mean 
Variation Squares df Square F 
Bet een 

701.42 3 233 .81 1.96* 
Groups 
Within Groups 44113.82 369 119.55 

I Total 44815.24 372 

*P > 0.05 

Table 34 showed that students at Debre ina got the highest mean score (69.35) and at 

Mehal Meda the lowest (65.05); and Debre Brihan (67.55) and Molale (68.14) got nearly equal 

magnitude. However, the ANOVA summary in table 35 depicted that there was no statistical 

significant mean difference among the schools as a whole, F (3,369) = 1.96, p > 0.05. There fore , 

the differences observed in the schools might be due to high or low scores, or sampling errors. 

Students' Skills of Identifying and Solving Environmental Problems 

tudents were asked to list down the most serious environmental problems at their local 

orth Shoa) Ethiopian and global contexts, together with their causes, solutions and 

participants to implement the proposed solutions. One of the main objectives of the new 

Education and Training Policy is developing problem solving skills of students (FDRE, 1994); 

and the intent of Palmer (1998) dynamics model of planning and implementing EE is to develop 

students' knowledge. at1itudes and skills in an integrated mrumer. 
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Table 36: Environmental pJ'oblems at Local ontext (North hoa) 

MM MO 0 DB Total Percentage 
1.1 Problems (N=74) (N=85) (N=65) N=149) (N=373) of the Total 

population growth 16 38 14 53 121 32.4 
soil erosion 30 38 2 1 J 81 21.7 
deforestation 3 18 15 23 59 15.8 
Drought 27 10 8 12 57 15.3 
water pollution 27 16 3 11 57 15.3 
Air pollution 9 9 6 12 36 9.7 
HIV/AIDS 8 9 4 12 33 8.8 
Illiteracy 4 12 4 14 34 9.1 
Climate change 5 3 5 16 29 7.8 

1.2. Causes 
Deforestation 18 12 11 12 53 14.2 
population growth 18 20 4 27 69 18.5 
poor agricultural 
practices 9 14 5 4 32 8.6 
Illiteracy 10 14 11 8 43 11.5 
Unwise use of natural 
resources 11 5 2 12 30 8.0 
Not using 
Contraceptives 4 5 2 11 22 5.9 
Absence of family 
planning 3 2 3 4 12 3.2 
poverty 9 16 2 4 31 8.3 
Drought 2 .., 7 3 15 4.0 -' 

1.3 . Their Solutions 
Education 10 23 11 45 89 23.9 
Famil) plruming 5 11 8 4 28 7.5 
Using Contraceptives 6 5 1 4 16 4.3 
Planting trees 6 10 4 12 32 8.6 
Protecting and 
conserving plants and 
animals 3 5 5 4 17 4.6 
Using resources wisely 4 2 2 16 24 6.4 
Making Terracing 6 5 5 8 24 6.4 
Using solar energy 2 3 1 4 10 2.7 

1.4. Par ticipants 0 
The Educated 
(students, teachers 
etc.) 2 7 4 .., 16 4.3 -' 
The Society 1 20 16 29 66 17.7 
The govemment 3 14 4 20 41 11.0 
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Table 36 how that population growth is the most serious environmental problem at 

rth hoa a identified by 32.4 % of the re pondents. oil ero.sion and deforestation got the 

econd and the third plaees by 21.7% and 15 .8% of the respondents. Moreover, drought and 

\vater pollution had equal plaee (15.3%) by the respondents. In addition, students were asked to 

identify the main causes for the most serious environmental problems in their local context. 

Population growth (18.5%) still found as a major cause followed by deforestation (14.2%) and 

illiteracy (11.5%) . This is too vague' the eause for population growth is population growth. 

However according to UNEP (2006) the most serious enviromnental problem in highland areas 

i soil erosion due to deforestation, land degradation and population pressure. 

Furthermore, students were asked to identify the solutions for the most serIOUS 

environmental problems they identified. Education was chosen as a one of the best solutions by 

23.9% of the students. However, the major responsibility to implement this solution was left for 

the society (17.7 %) whereas the expected key actors like teachers, students and other educated 

bodies got sl.lall attention (4.3%) by the students themselves. From their responses, one can 

infer that they did not get the right training and practice on how to identify serious problems, 

define prioritize and solve the local societal and their problems by selecting the right solutions 

in the teaching and learning process. Generally, it seems that students are not well skilled in 

identifying and solving real life problems. 
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-Table 37: Environmental Problems in Ethiopian Context 

MM MO DS DB Total Percentage of 
2.1 Problems (N=74) (N=85) (N=65) (N=149) (N=373) the Total 

Soil erosion 9 15 3 7 34 9.1 
population growth 14 35 21 45 115 30.8 
deforestation 13 7 8 18 46 12.3 
desertification 10 3 3 8 24 6.4 

• HIV/AIDS 8 10 3 19 40 10.7 
Drought 8 7 5 23 43 11 .5 
Poverty 12 21 1 4 38 10.2 
Climatic Change 3 2 4 16 25 6.7 
Air Pollution 8 14 2 8 32 8.6 
Water l-ollution 4 9 1 4 18 4.8 

2.2 Causes 
Drought 10 5 3 4 22 5.9 
Poverty 12 11 4 3 30 8.0 
population growth 16 24 6 16 62 16.6 
Deforestation 6 3 7 12 28 7.5 
Illiteracy 9 7 3 15 34 9.1 
Not using 
Contraceptives 2 5 2 4 13 3.5 
Absence of family 
planning 1 5 3 2 11 2.9 
poor agricultural 
practices 2 3 3 4 12 3.2 

2.3. Their Solutions 
Education 9 16 4 27 56 15.0 
Fan1ily planning 4 7 3 " 17 4.6 .) 

Planting trees 2 4 3 2 11 2.9 
Making terracing 3 7 5 6 21 5.6 
Using 
Contraceptives 3 4 3 8 18 4.8 
Wise use of 
resources 3 3 10 4 20 5.4 
Working hard 3 9 2 4 18 4.8 
Using solar energy 2 " 5 3 13 3.5 .) 

2.4. Participants 0 
The Educated 
(students, teachers, 
etc.) 1 10 1 8 20 5.4 
The Society 16 22 7 59 104 27.9 
The government 8 10 7 30 55 14.7 
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Beside" tudents were al "0 asked to Ii t down the most serious environmental problems 

in Ethiopia. A shown in table 38 population growth (30.8%) was identified as the most serious 

problem follow d by defore tation (12.3%) and drought (11.5%) in Ethiopian context. 

IIlY/AID (10.7%) and po erty (10.2%) were identifi d as the fourth and fifth serious 

environmental problems. Banton (2005) in UNEP (2006) discussed that Africa including 

Ethiopia has been facing different serious environmental problems like poverty, deforestation 

dese11ification, soil erosion and health problems. For example, Africa experienced widespread 

food shortages 22 000,000 in central Africa and 10,000,000 in Ethiopia alone in 2005. 

The students found population growth (16.6%) as the mam cause for senous 

environmental problems in Ethiopian context too, which is still too vague. Illiteracy (9.1 %) and 

poverty (8.0%) followed. Regarding suggesting the solutions, students believed that education 

(15.0%) is the main means to alleviate these problems. Nevertheless, in countries like Ethiopia 

where a lot ;s expected from the educated such as teachers, students, agriculture experts, 

according to the students the major responsibility lies on the shoulder of the society (27.9%) 

whereas they took the least share (5.4%). This did not show the maturity of students in having 

the right skills in selecting the right participants to teach their family in particular and the society 

to bring behavioral changes, planning their family to control population growth at local and 

Ethiopian contexts in general. 
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Table 38: Environmental Problems at Global Context 

Percentage 
MM MO DS DB Total of the 

3.1 P.'oblem_s (N=74) (N=85) (N=65) (N=149J (N=373) Total 
Poverty 7 8 1 4 20 5.4 
population growth 21 14 15 22 72 19.3 
Air pollution 25 27 13 45 110 29.5 
Global warming 15 15 6 36 72 19.3 
HIV/AIDS 12 10 8 19 49 13.1 
Drought 7 9 8 4 28 7.5 
Desertjfication 7 5 4 4 20 5.4 
Deforestation 5 9 3 4 21 5.6 
Ozone depletion 2 6 5 4 17 4.6 
Acid Rain 1 1 2 1 5 1.3 
Ind ustrial izations 2 3 4 4 13 3.5 
Water pollution 3 4 1 4 12 3.2 
Illiteracy 5 3 6 4 18 4.8 

3.2 Their Causes 
population growth 12 10 3 8 33 8.8 
Illiteracy 18 7 3 5 33 8.8 
Not using 
Contracepti ves 4 2 4 6 16 4.3 
Industrialization 12 18 5 12 47 12.6 
Deforestation 10 9 10 8 37 9.9 
Drought 10 2 5 4 21 5.6 
Poverty ] 5 1 4 11 2.9 
Unsafe sex 3 4 5 4 16 4.3 

3.3 Their Solutions 0 
Education 15 9 7 26 57 15.3 
Family planning 3 7 4 6 20 5.4 
Planting trees 2 7 1 6 16 4.3 
Using Contraceptives 3 3 7 4 17 4.6 
Wise use of resources 6 4 7 5 22 5.9 
Working hard 3 7 6 4 20 5.4 
Using Solar/water 
power 6 5 .., 4 18 4.8 .) 

3.4 Pa r ticipants 0 
The Educated 
(students, teachers, 
etc.) 7 5 6 7 25 6.7 
The Socie!y 21 11 1 ] 18 61 16.4 
The government 9 9 4 30 52 13.9 
People in the World 5 12 4 6 27 7.2 
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owadays, not only environmcntal problems are serious at local and thiopian contexts, 

but they are gl ball too. tudents wcre als asked to mention the most serious environmental 

problems globall. A can be seen in table 38 students identified air pollution (29.5%) as the 

most eriou environmental problem in the world followed by population growth and global 

warming (19.3%) by getting equal magnitude. However the failures in the management of our 

human environment re ult in erious environmental problems such as global warming, ozone 

depletion. acid rain globally (UNEP, 2006). That is why global warming is the top sensitive 

agenda all 0 er the world now. 

Further industrialization (12.6%) were found as the major cause for the most serious 

environmental problems in the world followed by deforestation (9.9%), population growth and 

illiteracy by getting equal amount(8.8%). Regarding their solution, still students found education 

the key to alleviate local, Ethiopian and global environmental problems. However, as 

participants preferred to address serious environmental problems at local and Ethiopian contexts, 

still the educated shared the least responsibility (6.7%) compared with the lion share given to the 

society (16.4%) and the government (13.9%). 

On the other hand, principals in the four schools were interviewed about their managerial 

and academic support to the teachers to implement problem-solving approach, teach contents in 

the immediate environment, and to address environmental problems in the nearby community by 

having close relationship. According to their response, their contribution is very little due lack 

of training, financial problem class size and technical support from the zonal and woreda 

education officers. Above all the community tried to support the schools in terms of money 

labor and so fOI1h whereas the schools' contribution to address environmental problems in the 

communit was found negligible. These directly affect students' ability to integrate theory ith 

practice. These also did not help students to develop responsibility in addressing environmental 

problems in their local, Ethiopian and global contexts. 

In general, the data from students' achievement test, attitude score and open-ended 

questions to assess students' problem solving skills showed that the students do not have the 

right knowledge about their environment, environmental issues and problems, and they are not 

changed behaviorally and skilled mentally to be the key actors in addressing local, Ethiopian and 
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global environmental problems which are intense now. According to the data collected and 

analyzed, these attribute to ditferent factors like the place given to EE in the curricula materials, 

teachers ' training on how to integrate EE in their subject areas, and the methods of teaching and 

learning developed in the materials, as well as employed in the actual teaching and learning 

process by the classroom or through plasma TV teachers, and so f0l1h . 

Discussion 

Generally, the objectives of the new education and training policy were assessed in 

relation to EE objectives, contents and teaching methods. The results showed that the policy 

document included EE objectives explicitly and implicitly. So did its contents and teaching 

methods. However, when the curriculum guides and students' textbooks of the selected subjects 

for this study were assessed in line with EE objectives developed in the policy document, they 

were inadequately translated. This result conforms to one or two of Psacharopouls (1990) 

evaluation findings on the gap between educational policy and the actual practices and failures in 

some African countries. 

To him either the policy intention was lip service, a political statement or it lacked valid 

theoretical m'odel and feasibility to educators such as curriculum experts to translate it into 

curricula materials. For instance, the policy objectives focused on developing students who are 

knowledgeable, skillful in solving their and societal problems and having positive attitudes to 

their environment at national and global contexts. However, the result of the content analysis 

showed, curriculum experts seemed that they faced to translate the objectives developed in the 

policy document that are emanated from different major philosophy of education. Above all, 

the study also showed that they did not have sufficient training or qualification on EE that might 

help them how to integrate objectives related to knowledge, skills and attitudes. In other words, 

if they had been trained well on how to integrate EE into the curricula materials, they would not 

have faced problems of incorporating education about for, in or from the environment that are 

vital to integf'>te the three domains of learning. 

Specifically, objectives developed in the curriculum guides and students' textbooks 

relatively addressed EE knowledge though they focused on fragmented facts . As a result, they 

were not appropriate for students to: understand the interactions and interdependence of living 
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and nOll-Ii ing thing '; awar ho\ the culture, religion. consuming and feeding habits. political, 

economic and social practices affect their environment; identify and clarify the roles that every 

citizen has to play t r s lve environmental problems at local, Ethiopian and global contexts. 

Mor over objecti es related to attitudes got little attention compared with knowledge objectives. 

In addition, the objecti s did not help students to clarify values and develop positive attitudes to 

their en ironment as they were developed in prescriptive manner. Therefore, they might not be 

motivated to consume and protect resources by considering their environment and the coming 

generation. Objectives related to skills, typically developing students' problem solving were 

totally ignored. The skills objectives developed in the materials focused on reading (map, 

amount of rainfall speed of wind, etc.), measuring temperature and manipulating microscope. 

Although these are very important, they alone do not enable students to identify and solve 

enviromnent",; problems. Hence, students did no get the chance to investigate and solve 

environmental problems and issues that are intense in their locality. Moreover, statistical 

significant difference was observed between the number of EE objectives developed and 

expected in the curricula materials in general, X2(3, N=231) = 413 .554, p < 0.05. 

EE objectives were not treated in the curricula materials of grade nine and ten biology 

and geography in an integrated way. Palmer (1998), in his dynamic model of planning and 

implementing EE, und rl ined that EE knowledge, skills and attitudes are inseparable and should 

be given relative emphasis. Above all to develop students' EE knowledge skills and attitudes 

in an integrated manner, he showed that the three components of EE: education about, for, in or 

from the environment should be integrated in the planning and implementing curricula materials. 

The analysis made on the incorporation of the three components of EE showed that facts 

(education about the environment) had got the highest place in both the curriculum guides and 

students' textbooks whereas environmental problems and issues (education for the environment) 

and learning from the real environment had the lowest place in the materials. In other words, 

the three components of EE were not synthesized well in both subjects. Only a single unit was 

found relatively integrating the three components of EE from each subject in each grade Ie el. 

This approach of integrating EE into the curricula materials was not advised to address different 

environmental issues and problems that can be treated well in different units (UNESCO-UNEP, 
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1987 in De alegn 1998). As a result [or school like in 1thiopia wher there arc crowded 

timetabl , multidisciplinary 111 del o[ integration, infusing environmental issues in different 

subjects and units is recommended (UNES 0, 1994). According to EPA (1997). EE should be 

taught in multidisciplinary way in the school curricula of primary and secondary level. 

Hov ever the authority did not contribute towards the development of such system when 

secondary education curricula materials were revised to make them relevant to the lives of 

students in particular and our society in general. 

As the researcher closely inspected the content presentations of the curricula materials, 

ICDR curriculum experts did not identify serious environmental issues and problems and 

integrated them well even in the units that were found integrating education about, for, in or from 

the environment. This might be because of their rationales: prescribed contents form higher 

government figures and the rule that force them to revise materials every five years. 

Further, it seems that they did not search for recent research works done in their subject 

areas. For instance, Aklilu (2001) found that contents in geography curricula materials were not 

presented as they could be. And he recommended contents to be addressed at national and 

global contexts in the forthcoming curricula revision. Nevertheless these contents were not 

found in the newly revised curricula materials of grade nine and ten geography as expected. 

Abo e all, the present study showed that MOE did not have EE unit that can coordinate, organize 

and contribute to expert's knowledge of such model of integration, not only to translate properly 

the polic objectives into curricula materials but also to make the teaching and learning process 

effective and relevant in line with the problems and needs of our society. On the other hand. the 

practice of EE at different levels of education in different countri s including Africans, according 

to Palmer (1998), showed that EE unit has played significant roles in integrating EE into school 

curricula and doing research related to curricula materials development and employing 

appropriate tf':ching methods that are relevant to the lives of the society. 

Furthermore, the evaluation techniques developed in the curricula materials focused on 

students' recalling facts learned from the curricula materials. They did not include items which 

use to evaluate attitudes and skills' objectives plus practical activities that are inseparable parts of 
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EE and p 'rtinent to ducation to play significant role to sustainable development. For instance. 

for attitude objectives developed in biology curricula materials evaluation items developed in 

the materials were found prescribing values in each unit. This conforms to the findings of 

IE 0 (2000) sur y on the Incorporation of ~ nvironmental Education into School Curricula. 

The surve showed that the evaluation of EE was conducted using the conventional practices for 

science and social studies, using paper and pencil tests. In other words, the evaluation 

techniques focused on evaluating the achievement of cognitive domain. However, this does not 

enabl teachers and other educators to evaluate students' behavioral change in terms of problem 

sol ing kills, attitudes and participation that are the desired qualities from students in this 

century to alleviate intense environmental problems at local, national and global contexts. 

Hov ver th("y are not given due attention when revising curricula materials of grade nine and 

ten biology to bring such desired change in our students. 

Since teachers are the key agents for implementing objectives in education policy and in 

the curricula materials their attitudes to EE, the teaching and learning process and the roles that 

they can play in the school and the community are indispensable. The results of the assessment 

showed that teachers' attitudes to EE were found favorable whereas their attitudes to the sources 

of knowledge, how students should be taught and their roles in the school and in the community 

were not encouraging. Nearly half of the teachers (48 .5%) believed that they are the sources of 

knowledge. However the sources of knowledge are not only classroom teachers but also the 

interaction among curricula materials students teachers and the real environment that both 

students and teachers can get first hand experiences, learn by doing, and develop skills and 

appreciate aesthetics. further, 63.6% of them believed that students should be taught facts in 

their textbooks and 72.7% of them agreed that this made students problem solver. Howe er the 

present philosophy of EE and the actual practices in different countries in the world showed that 

teachers are not only expected to teach facts written in cUlTicula materials but also they have to 

integrate local, national and global environmental problems and issues from the environment or 

from secondary sources so that students can debate, discuss, argue and come up \ ith their own 

solutions. To accomplish this effectively, teachers need to be trained on how to integrate EE in 

their subject areas in the teaching and learning process. 
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IIowe cr. the re ult from opcn-ended questions showed that most of the biology and 

geograpb teacher who participated in this study did not get training on how to integrate EE into 

their ubject areas in the actual teaching and learning process. Almost none of the teachers 

participated in workshop that introduced the new inputs in the revised matcrials of both subjects 

and grade Ie els. And none of the teachers was observed implementing some new input in 

term of teaching method like projects in biology textbooks and some practical activities in 

geography textbooks. As observed Plasma TV made both teacher and students passive listeners 

and receivers of knowledge from a central source in biology lessons. This confirms to some of 

the research findings of Hussein (2006) on " Secondary Schools in Ethiopia and The Satellite 

Television Education ( TE): A Digitalized Perpetuation of Control on Human Mind" : "seeing 

students as knowledge seeking rather than understanding seeking: seeing teaching as a process of 

pouring knowledge into the minds of students and learning as a process of receiving that 

knowledge as a perfect unquestionable truth; and discouraging teachers and their students from 

becoming critical thinkers by turning them into human 'databanks'." This contradicts with the 

objectives of our education policy, producing citizens having problem solving skills and positive 

attitudes to our environment by integrating theory with practice for an all-rounded development 

of personalities. This is also highly paradoxical to the approaches that MOE has followed in 

black and white learning and teaching should focus on student -centered and problem solving 

approaches. 

Finally, the outcomes of the teaching and learning process using the revised materials and 

teachers of these subjects and grade levels students' environmental knowledge attitudes and 

skills, were assessed using criterion-referenced test, Likert-type scale and open-ended questions. 

The result showed that most of the students achieved below the standard set (70%) by their 

teachers. This conforms to Melaku' s (1994) finding of trainees environmental knowledge. On 

the other han-':, Bartosh (2003) identified that students in schools where EE programme ran, were 

found achieving the highest scores in environmental knowledge compared with student \\'here 

EE did not run. 

Although the majority of the students achieved below the standard set, their achie ement 

was compared in terms of grade level, sex and place of residence. As a result significant mean 

difference was observed between male and female students, ( (371) = 2.26, P < 0.05, and grade 
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mn and ten student , f (37 I) ::. 2.00, p < 0.05. This showed that gradc ten student ach ic\'cd 

bcttcr than grade nine, and male students achieved better than female, in relation to grade Ie eL 

whi h agrees ith findings of Aklilu (2001 ), Ehrampoush and Baghiani Moghadam (2005) In 

relation to gender dif~ rences respectively. However there was no statistically significant mean 

achie ement core difference bserved between urban and rural students, I (371) = 0.045 , p > 

0.05 . Generally the ANOV A summary showed that no statistical significant mean difference 

'.va obtained in the schools as a whole, F (3 369) = 1.97, p > 0.05 . 

Regarding students attitudes, no statistically significant mean difference was observed 

between male and female students, I (371) = 1.04, p > 0.05, grade nine and ten students t (371) = 

0.11 p > 0.05, and urban and rural ones, I (371) = 0.39, p > 0.05. The ANOVA summary also 

depicted that no statistically significant mean attitude score difference in the schools as a whole, 

F (3 369) = 1.96, P > 0.05. This might be due to different reasons. First, as Iverson (1976) in 

Melaku (1994) identified and the content analysis and observation made for this research 

showed that the affective domain is not properly treated in the curricula materials and in the 

actual teaching and learning process. Second, the experiences narrow knowledge gap between 

grade nine and ten students might contribute to no significant attitudinal difference. Third, the 

students' real life experiences and the actual teaching and learning process might not in ite 

students to have significant attitude difference in utilizing and protecting their environment. 

Finally the Likert-type scale items developed by the researcher might have a weakness to 

discriminate the attitudes of students in terms of sex, place of residence and grade level. 

In relation to students ' problem solving skills, the result of this study showed that the 

curricula materials and the teaching and learning process did not invite students to identif and 

solve serious environmental problems at local contexts. Their response from open-ended 

questions also showed that they were not able to identify environmental problems according to 

their intensity causes, and solutions to addrcss the problems adequately. Above all , the 

majority of the students failed to identify the problems as shown in table 36, 37 and 38. 

To Sl~ ':1 up although the new education and training policy includ ... d EE objectiv tht!) 

were insufficiently translated into grade nine and ten geography and biology curricula materials 
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which arc typical subjects to integrate EE as identified by different scholars as discussed in the 

review part of this paper. As result, the curricula materials did not entertain the skills typically 

probl 111 01' ·ing and attitude objectives though the knowledge ones were better de eloped 

compared with the first two. The contents and the teaching and learning methodology developed 

in th materials and in the actual teaching and learning process did not integrate education about, 

[or. in or [rom the environment that are vital to develop students' environmental knowledge, 

skills and attitudes as a whole. Above all, the efforts made by MOE, ICDR curriculum experts 

and EPA to integrate EE into the selected subjects curricula materials were not contributing to 

make education play its roles in developing students knowledge, skills, attitudes and 

participation to solve the present day serious environmental problems in their locality and in 

Ethiopian contexts towards sustainable development. In other words, the contributions of MOE, 

ICDR curriculum experts and EPA in integrating EE into biology and geography curricula 

materials revised in 2003/4 and teachers of these subjects through the actual teaching and 

learning process did not prepare students to contribute their best to sustainable development of 

our country that agrees with the findings of Yeneken et a1. (2002). Hence, the attempt made on 

this research and its results might instigate researchers and educators for further research at 

national level. As education has been given central role to play for sustainable development of a 

nation and the whole globe in this century researchers should also give great attention in doing 

inten e research on how to integrate EE at different levels of our education system as Hopkins et 

al. (I 996) in Yeneken et al. (2002) underlined that" The roots for sustainable development are 

firmly planted in environmental education". 
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Chapter 5: Summary, Conclusion and Recommendations 

Summary and Conclusion 
The main objecti e of this study was to assess the integration ofEE into both grade nine 

and ten biology and geography curriculum guides and students' textbooks, and so did into the 

actual teaching and learning process at North hoa. To achieve this objective, the following 

research questions \ ere fOlmulated. 

1. Do the objectives de elop d in our educational and training policy incorporate EE? 

2. re the objectives, content teaching methods and evaluation techniques of EE 

integTated into grade nine and ten biology and geography cUlTiculum guides and students' 

textbooks? 

3. How do teachers of these subjects and grade levels implement the curriculum guides and 

students' textbooks by integrating education about, in and for the environment? 

4. Do students have EE knowledge, positive attitudes to their environment and problem -

solving skills? 

On the one hand to assess the integration of EE into curriculum guides and students' 

textbooks of grade nine and ten biology and geography, both qualitative and quantitative data 

wer collected through content analysis. And to collect both types of data, categories were 

developed and unit of analysis determined. Then, coding sheet was developed and categories 

\ ere defined and introduced to coders. Quantitative data were collected by the selected coders 

(teachers) and the qualitative ones by the researcher. On the other hand, to a sess the integration 

of EE into the teaching and learning process, both qualitati e and quantitative data were 

collected. To assess students' environmental knowledge and attitud s to their environment. 

criterion-referenced lest and Likert-type scale were developed by the subjects' teacher and the 

researcher respectively. Together with the achievement test, some open-ended question were 

developed by the researcher to assess students' problem solving skills. In addition to identify 

the attitudes of teachers to EE, the teaching and learning process and their roles, Likert-type 

scale and opr :1- ended questions were developed by the researcher. To cross check, the data 

collected in such a way, observation checklist was developed and the teaching and learning 

process was observed. ince education typically, EE requires coordination and collaboration 

major contributors like MOE, EPA, ICDR curriculum expelis of these subjects and school 
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principal were intervie\ ed by preparing semi - structured interview regarding their contribution 

in re ising the CUlTi ula material and facilitating and supporting teachers to make the teaching 

and learning proce s r levant to the lives of the students and the society at large. 

Before collecting the actual data, pilot study was done by the researcher. After the 

instruments were refined and t sted for their reliability, the final data were collected [rom 373 

sample students [rom four schools: Molaie, Mehal Meda, Debre Sina and Debre Brihan (225 

60.3 % of grade nine and 148,39.7% of grade ten; 220, 58.98% male and 153,41.01% female). 

Teachers (33) of these subjects were also participated. School principal from each schooL 

ICDR geography and biology curriculum experts experts from MOE and EPA were participated 

as key informants. Then, the data collected from these participants were analyzed both 

qualitatively, and quantitatively (using descriptive statistics like pie chart, percentage, frequency , 

mean and ste:1dard deviation, and parametric statistics like t- test, one-way ANOV A, and non­

parametric test - Chi- square for goodness of fit). 

The result of the contents analysis made on grade 9 and 10 biology and geography 

curricula materials showed that EE objectives (knowledge, skills, attitudes and participation) 

were not adequately integrated in the curriculum guides of both subjects though knowledge 

objecti es had been given a little emphasis. Objectives related to attitudes explicitly de eloped 

in the new education and training policy were unsatisfactorily translated into these materials. 

The same was true for objectives related to problem solving skills, which were totally forgotten 

in the materials. Regarding EE contents and teaching methods, only a single unit in each subject 

and grade level relati ely incorporated education about , [or, in or from the environment. The 

evaluation technique developed in the curricula materials did not match \i ith EE obj cti e . 

They focused on assessing [acts that students might learn in the curricula materials. Although 

attempts w re made to evaluate some o[ the attitude objectives developed in biology curricula 

materials, they were found prescriptive rather than giving chances for the students to reflect the 

values they developed through learning each unit. 

Most of the teachers, who are the main actors in implementing the policy objectives and 

the curricula materials did not get training on huw to integrate EE into their subj tara. E en 

those who took training faced problems to identify EE objectives, contents and teaching method 

j 
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and evaluation te hniques. Abo e all, like the geograph teachers that dominated their student . 

learning, biology t achers and th ir students were found dominated by Plasma TV. 

Th outcom of the teaching and learning process were also assessed to identify 

stud nts' en ironmental knowledge attitudes to their en irorunent and their problem solving 

skills. The result showed that the majority of the students performed below the standard set 

(70%) by tL.!ir teachers in relation to their environmental knowledge and understanding. 

However when their achievement scores were analyzed in terms of the independent variables 

(sex and grade level) statistically significant mean difference was obtained, ( (371) = 2.26, P < 

0.05. t (371) = 2.00 P < 0.05 respectively. On the other hand, the mean difference between 

urban and rural students were found insignificant, f (371) = 0.05, p > 0.05. And the ANOVA 

summary also did not show significant mean difference in the schools as a whole, F (3,369) = 

1.97. P > 0.05. 

Moreover, regarding their attitudes to utilizing and protecting their environment, students 

were found having inappropriate view. The analysis made based on the independent variables 

also showed insignificant mean attitude score difference between male and female students, t 

(371) = 1.04,p > 0.05 grade nine and ten students f (371) = O.ll,p > 0.05, and urban and rural 

ones. { (371) = 0.39, p > 0.05. The ANOYA summary also did not show statistically ignificant 

mean difference in the schools overall, F (3,369) = 1.96 p > 0.05 . 

Finally, the assessment made on students' problem solving skills showed that students 

failed to identify serious environmental problems in their local area leave alone problems in 

Ethiopian and global contexts. 0 did their causes, solutions and participants to implement the 

solutions. 

1 hus based on the above results it can be concluded that EE was not integrated into 

grade nine a'~d ten biology and geography curriculum guides revised in 2004, and students' 

textbooks written in 2005/2006, in line with its objectives, contents, teaching methods and 

evaluation techniques that prepare students to contribute to sustainable development of Ethiopia. 

Although there were some attempts to include EE objectives typically knowledge, contents and 

teaching methods and evaluation techniques in each subject and each grade level the thre 
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component of EE: education about for, in or from the environment which are the way to 

integrate E objective (knowledge, skills, attitudes) in planning curricula materials, were not 

d eloped in an integrated way in line with the appropriate model of integrating EE. 0 did in 

the actual teaching and learning process though they were integrated explicitly and implicitly in 

the ne\ education and training policy developed in 1994. 

Recommendations 

Integrating E into different subjects at different levels of education is not an easy task. It 

needs coordination and cooperation of the top manager and the subordinates with classroom 

teachers and the community. Although we had six years of experiences in EE as a project level, 

the present secondary education practices have given little attention to it. However, EE has been 

practiced in both developing (including Africa) and developed countries. This is to make the 

curricula materials relevant to the lives of the students and the society, to make students active 

learners, to make education play active roles in addressing economic, social, political and 

en ironmental problems, and to bring sustainable development of a nation. 

In so doing, different countries might have different priority areas according to their real 

economic, social and environmental problems. As a result, we should learn from our past 

lessons and share such useful practices now even from our neighbors like Kenya, Uganda and 

the like to make our education relevant to address serious economic, social, political and 

environmental problems and to lead our country to sustainable development. This might not be 

accomplished by developing a good education policy alone. Rather, it should be translated into 

practice. To accomplish this, EE objectives integrated in our education policy should be 

adequately translated into different CUlTicula materials and in the actual teaching and learning 

process. As this study identified, there is a gap in translating the policy objecti es related to EE 

into grade 9 and 10 geography and biology curricula materials and the actual practices. Hence, 

in line with the results of the present study, the researcher recommends the following: 

I. MOE should take the greatest responsibility in establishing the right organs like EE 

unit under the ministry, in ICDR, and in regions so that regions might have sub- units 

down to school and community level. Hence, education will not only be coordinated 

effectively to be relevant to the society at different levels, it will also produce citiz ns 
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who ar active participants to solve environmental and other problems at different 

level by ha ing problem solving skills and positive attitudes to their environment. 

2. EPA like its cross sectoral policies in the Envirorunent Policy, should be active 

participant in integrating EE into school subjects at different levels of education to 

equip the younger generation with the appropriate envirorunental knowledge, skills 

attitudes and palticipation to bring sustainable development of our country. 

3. Since the aims and objecti es of our education and training policy are the sources of 

different curricula materials, experts who will revise grade ten and nine biology and 

geograph cuniculum guides should use the policy objectives as a major source and 

guideline. They should also incorporate empirical findings and recent theories or 

educational innovations into the revised curricula materials. 

4. Although it is possible to integrate EE into all subjects great attention should be 

given for subjects like biology and geography during curriculum revision. 

5. During curriculum revision, in addition to cuniculum experts, EE educators or 

experts, teachers and the community and stakeholders like EPA, MOA should 

contribute their best to integrate EE into different subjects from local national and 

global dimensions . In doing this serious envirorunental issues and problems should 

be prioritized and integrated. 

6. EE should be taken as crosscutting issue together with what are mentioned in E DP 

III such as 'Civic and Ethical Education', Gender and Quality education to integrate 

theory with practice that lead to development as stated in the policy document. 

7. Curriculum experts should leave some space in the curricula guides and students 

textbooks for teachers and students so that they can make the content and teaching 

methods relevant to the students' lives in particular and the society in general. 

8. School principals should play significant r Ie in breaking the baniers betwe n the 

nearby community and the school community not only by asking the community for 
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financial and lab r support to facilitate the schools but also by making the school 

communit contributor to add res ing the problems of the community. 

9. Teachers who ha e been teaching non- plasma subjects should break the tradition 

or the way they were taught. Besides traditional teaching and learning methods which 

ar highly teacher dominated, they should utilize progressive methods like problem 

solving field visit including practical activities, project, survey and so forth that allow 

students to address real problems in their locality. Further, they should not focus on 

transmitting facts written in curricula materials. They should identify and brainstorm 

serious environmental problems around the school and show to their students how to 

solve ":t or let the students find best solutions and practically implement them. Then, our 

education begins its role towards sustainable development of Ethiopia. 

10. Above all on the one hand, our education policy objectives related to EE 

emphasized in relating education to our environment to develop students' environmental 

knowledge, positive attitudes to their environment and problem solving skills by relating 

theory with practice. On the other hand, the present practice of secondary education 

teaching and learning through plasma TV focused on transmitting recorded factual 

information four or five years ago in one way. Hence students and teachers cannot 

adjust the lesson according to their local en ironmental problem and issues. They al 0 

canno. integrate, debate reflect, and find solutions for the timely environmental problems 

and issues at local, national, and global contexts. Rather, they were obser ed pas i e 

listeners and actors in their own learning. Therefore, nationwide intensive research is 

expected from IER in particular and other educator and "institutions in gen ral on how to 

use Plasma TV to achieve the objectives of our education policy typically to make our 

education play its role to sustainable development of Ethiopia by preparing student not 

only to alleviate environmental problems in their own contexts but also to be creative, 

productive and life long learners through observation from their environment and 

participation. 
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Appendix-A 

Background Information of the lVIain Re eareh Participant 

. Population and Number of tudent Participated in the tudy 

Grade lIle Grade Ten 

Total Who Parlicipated Total Who Participated 

rM F T M F T M 

Molale 929 751 1680 27 22 49 618 
f- -- - :---

iVl eha I 1201 895 2096 35 25 60 317 

I leda ~-7 I 
-

! [khre 750 1627 ?- 21 46 322 -) 

. lil a I --- --T-Debre I I -2 ! 1279 243 1 
.., ..., 

37 70 1230 JJ 

I R r~h:lI1 __ I 
N l3 : 1-iVhll (: 

F-Fl.: III a Ie 

T- Total 

B. Total Teachers and those Participated in the tud 

I lkp;. Im nCIl ( I rotal 

I 

rraphy . (ICO~ 
I 
I 

: l ~ i () II )gy 

M 

14 

! 20 

IF 
I 3 

j 

1
3 

Who Partic ipated 

T M F T 

17 II 2 13 

23 17 
..., 

20 J 

F T M 

373 991 25 

108 425 12 

201 523 13 

2228 ro 998 

i 

C. Summary of Participant Teacher in term of Qualitication and er ice 

Department Qual i ficatioll Service 

Degree Diploma 1-2 3 and 

y ars ab ve 

year 

Cieography 8 5 5 8 

Biolo~~J 13 7 12 

F T 

II 36 

2 14 

6 
I 

19 I 
I 

29 79 , 

I I 

I , 
I 
I 
1 
I 
I 



A. Coding heet I 

Appendix - 8 

Coding heets 

Thi' coding heet i pr pared to as ess the integration of EE objectives into curriculum guide 

rc"i,ed in 200" /4 

J~neral information 

ubject: Bio\oay Curriculum Guide 

Irade: Nine and Ten 

nit of ana l i : Objectives developed in the material 

Direction ror coding 

R~ad ~ach objcctiv d~ ~Ioped in the sampled units or both grade nine and t n biology 

curricululll guide' and put lh~ total number under each category of EE indicated in the follo\\ ing 

table. To maker your coding c:a ier and con i tent, look at the definition of EE objectives and 

action n:::rb under each domain of learning which are attached with this coding heet. 

Thank you very much 

, EE Objectivc ! number of each category Remark 
I I found integrated 
I 
I Grade le\'e l 
I 
I Nine Ten 

i Kn wledge 

I Skill 
I I 
I I 

ttitudes 
i 
I Participation 

I Total objeclives De eloped in I 
I the material I I 



B. Coding !teet II 

I'hi: coding. h(:~t i' prepared tc asse s th(: integration of EE objectives into curriculum guides 

r(:\ i. ed in _00 /4 

g;neral information 

. ubjc L: Geography CurTi u)um Guide 

JI'adc: ~ ine and Ten 

nit or anal 'i : Objective developed in the materials 

Direction for cod ina 

R(:ud each objective dcvelopcd in th sampled unit of both grade nine and ten biology 

curricululll guide and put the total number under each category or EE indicatcd in the foil wlIlg 

t<10k, To maker your coding ea ier and con i 'tent, look at the dclinitions or EE objcctiv and 

action H!rh unckr each domain of learning which are attached with thi coding sheet. 

Thank you very much 

I EE Objective ' i number of each category Remark 

I found integrated 

Grade level 

Nine T n 

Knowledge 

Skills 

ttitud s 

Participation 

TOlal objective' Dev lopcd in 

the mat rial 



. Codin o heet III 

This coding 'hc\.!t i ' prepared to as, e th integration of E con tent and teaching Illethod into 

the curriculum guides revi ed in 200 .... /4 

,ellel-at information 

. ubject: Bioloo urriculum Guide 

'rad : :\fine and Ten 

nit ol'analysi : A unit a a whole 

Direction for codina 

Read the contl.':llls pre 'entation and the teaching method developed in line \ ith the content · and 

decide whether eachamplcd unit integrated education about, for, in or from the en ironment. 

1'0 maker your coding ea ier and con i tent, look at the definiti ns of ducation about, tor, in or 

t,'OIll the environlllent " hich are attached with thi coding he l. 

Thank you very much 

I Grade Levcl Total number of units that Remark 

I integrate the three components 

of EE: education about, for, in 

or from the nvironment 

me 

I Ten 



D. Codillo sheet IV 

This coding :h~et i ~ prepared to asse the integration of EE content and leaching method into 

the curriculum guide revi ed in 2003/4 

General information 

Subject: Gcooraphy urriclilum Guide 

rade: Nine and Ten 

nit r analysis: A unit a a whole 

Direction for coding 

Rea Ithc contcnts prc entation and the teaching method developed in line with the content and 

deci Ie whcther 'ach 'alllpled unit integrated education about, for, in or from the environment. 

T maker your cod ing ea ier and con. i 'tent, look at the definilion of education about, for, in or 

from the environment which an:: attached \\'ilh this coding shed. 

Thank you very much 

I Grade Level I Total number of unit that Remark 
I , 

integrate the three component 

of EE: education about, for, in 

or from the environm nt 

I 
me I 

I 
Ten I 



I 
I 

E. odin 1 heet Y 

Thi' 'oding ' hed i prl!pared to asse , the integration of EE objecti e into curri ulum guides 

rev i l!d in 2003/4 

G neral in formation 

ubject: Biolooy Curriculum Guide 

Gr3d": Nine and Ten 

Unit of analy_ i : E aluation Item developed in the material 

Direction for cod ina 

RC'ld eaeh evaluation items developed in the sampled unit of both grade nine and ten biology 

curricululll guide and pUllhc tolal number und r each category of EE indicated in the following 

table . To Illak r your coding ea ier and consi tent, look at the detinition of EE objective and 

action verbs under each domain ol-Iearning which are attached with this coding heel. 

Thank you very much 

Ilem- dc\eloped to E aluale EE number or each Remark 

( bjcctivc category found 

developed in the 

material 

Grade level 

Nine Ten 

Kno\: ledge 

Skil l 

Attitude 

Participation 

I TOlal eva luation items Developed in 

I the material 
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F. Coding . hect 

or his coding sheet i ' prepared to as c the integration or EE objective into curriculum guides 

n;vi cd in 2003/4 

General information 

, ubjcct: Geooraphy Curriculum Guide 

Grade: ~ine and Ten 

Unit of anal. ,i : E aluation Items de eloped in the material 

Direction for cod ino 

Read each eva luation item - dev loped in the ampled units or both grade nine and ten bi logy 

curriculum guide and put the total number und r each category of EE indicated in the following 

table. To makt.:r your coding easier and con i tent look at the ddinition of EE objective and 

'ICtion \crb und I' eaeh domain of learning which are attached with this coding heet. 

Thank you very much 

Itellls developed to f:valuate EE number of ach Remark I 
)bjectivc. category found I 

developed in the I 
material 

Grade level 

Nine Ten 

Knowledge 

I Ski ll s 

Attitude 

I Partici pation 
, 
I Total e aluation item Developed in 
I 

: the material 



(;. Pilot ' tudy results of inter-coder' 3 V rcemcnt 011 ample biology curriculum material 

b 'crv(!d Creqllcncie c del'l 
Expcctl:d frcqucncie EE Objective 

Coder 2 

Kn wlcdg 

. kill 

t\ tl itlldc 

P'lrLicipation 

Ollll1lll Total 

2~1 ---
CR = I I -,.. I 2 

= 2X I 120 +20 

="'6/40 

= 0.9 

Kno ledge Skill 

9 0 

.. L05 1.05 

0 2 

I .., ~ 
.,) 0.45 

0 
') ? .. _._) 0.9 

0 0 

0.9 0.3 

9 ... 
,) 

'Yo expeclcd agrcement = I + N2 

= 2 X 6.3 120 + 20 

= 0.32 

Altitude 

0 

2.25 

0 

0.75 

5 

1.55 

0 

0.5 

5 

, COlt'S pi = % ob erved aQreemcnt - % expccted a!!reement 
I - % expected agrecment 

- 0.9 - 0.3211 - 0.32 

= 0.8-

Participation Row Total 

0 9 

1.35 
-. 
,) 

0.45 

0 6 

0.9 

2 2 

0.3 0.25 

N = 20 

, illlilarl ,ror inter-coda agreement \ a calculated for geography curricula material coder and 

round () l)O . 
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~ppendL -c 

Addi Ababa University 
School of Graduate Studies 

Institute of Educational research 

1. Que tionnaire for Teachers 

1.1. Objeeti e: T he main obj ctive of thi questionnaire is to identify teachers' attitudes to 

Environmenta l Education (EE) the teaching learning process by integrating EE into the newly 

rcvi ed cu rri culum gui de and ' tudent textbooks of grade 9- 10 geography and biology. Since 

thi re ear :h has been done for academic purpose I a sLlre YOLl that all verbal and written 

respon s are con tidcntia l. Therefore your honest reply is highl y appreciated. Please do not 

\\ rile your n.ame. 

fhank You Very M uch! 

1.2. Per onal Information : 

ame of Your chool: --------------------
:< : ________ D partmcnt : _________________ Qual iti cation _______ ( e .g.d gre 

e,diploma ) limb r of years in teaching: _________ _ 

L3 Que tions related to teacher ' attitude to EE, the teaching learning process and 
their role in their school and nearby community 

Direction 1: Put tick mark (1) under Strongly Agree (5), Agree (4), Undecided (3), 
Di agree (2), or strongly Di auree (1) l:lccordingly. 

Items 5 4 
.., 
.:> 

A. About EE 
In my view, EE enables teachers to make their teaching relevant to the 
lives of their students and the society. 

EE has little importance since environmental problems are very familiar. 

I believe that EE is the main important part of quality education at 
different levels. 
If schools are expected to address societal problems, EE should be th 
key component or the teaching - learning process . 

5 ~ I believe that EE is a cLlre for our environmental probl ms. 

2 I 
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I 

Itcms 5 4 
ll. 

I -
() [ do not think that cnvironm ntal problem can bc olved through 

teaching EE. 

~ 

I 
i 

B. About the Teachin o and Learning Proce s 

7 [ belil;v that a teacher hould be the ourc of knowledge In the I ! i classIUI.JI1l . . -
I Teaching Illy ·tudents In the immediate environment IS time 

consuming. --
9 I [ feel secure \\h n [ teach Illy students in and out of the classrooms. I 

. - 1-0 -j [ do not think that . tudent hould be recipients of knowledge from their 
I I I teacher. 

~ -L 
II I I think student. should be taught facts in their textbooks. I I I 
1-

-, I do nth 'I icv~ that tudents being they arc too young should be I taught how to id~nti fy problem , prioritize and olve them. 
I 

I" i In Illy opinion, tudent. should be taught to core good grade, not h \\ to 
I I problem '. 1 I 

14 ! I cnjo, u ' ing a \ 'ari~ty of teaching method in a given period. 

I 
I , 

I I - --
I: 

I 
I bclic\'c that teaching my 'ludent facts in their t xlbook enable .1 

I 
them to olve their en ironmental problem . I , I 
C. Ahout their Role in the School and Community 

-
16 

I 
s an individual, teach rs ,Iik de elopmenl agents, are re pon ible 

I 
I 

for fighting environmental ignorance in the community. I I 

17 I A a mcmber of th community my duty is not only teaching my 
·tudent but al 0 the school and nearby community. 

I 18 I believe that my contribution to solve inten e environmental probl m 
in Ethiopia is \'ery little. 

I 19 A a teacher my role i imparting knowledge to my student . 

I 
20 [ belie\'e that my role is facilitating my students' learning, not imparting 

knowledge. 
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I. L Questions related to tcacher " knowlcdoe and awarcne of teachin o their ubjcct· to 
students by intcoratin o EE 

Direction II: \Vritc our an wcr for the following que tion a completely as much a 
you call. 

I. Do Oll ha\e some training or orientation how to integrate EE into your ubject area to mak 
'ollr teaching rele ant to the live of tudents and the ociety in your pre- rvice training at 

c II ge or lIniver ity level? Ye __ No __ 
2. If. our an \ er for que tion I i tYe " \ hat are EE: 

t\.obj cti e ? 

-
B.contcnt ? 

C. tea hing method ') 

D. e\'aillation techniqut.:. '? 

~. List olne of the inputs you get through en1inar or \vorkshop to inlpleillent the re\ i ed 
material if you have participated. 

-L What arc the main di Ilicultie you hav faced to: 
A. teach out 'ide the cia room? 

8. teach by relating facts to local, national and global environmental problem ') 

C. apply di fferent teaching methods especially that address students' acti learning sllch as 
problem olving, role-play field study, etc.? 

5. Are the above problems you have rac d ob erved in in tructions if your ubject area 
co\'ered by pia ma TV technology? Would you please Ii tome of them? 

Thank You Very lVIuch!! 
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Appendix -0 

2. Classroom Observation Chcckli t 
Objective: til objecti e of this checklist i to a sess the actual learning - teaching proce s: 

the \\'ay t acher pre nt a Ie son and interact with his or her tudents tudent - student 

il1leracti n in pair or group; the \ ay a cont nt is related with real problems of our 

'!1\'ironment; how stud nts are learned from first hand experiences or asked to visualize 

I.!lwironmental problem in their urrounding and di cu or debate ;how a teacher make the 

lcaching - learning proce activity or ta k oriented; how a teacher u e a variety of teaching 

111cli1od ' ranging frolll lecture to problem olving. 

R. Item I 2 
.., 

4 , .) 

0jo. 
I I -- Lecture i_s gi\'en throughout theperiod 
') Student · listen and \\Tite while the teacher talk. and \ rites on -

tht: board. - -
~ 

I fhe teacher uscs different teaching methods in a period. .) 
r--

! -+ 
I Teacher facilitate tudents learning by problem 

i , 
-
5 

~ , 
.-----
I 7 
I 

8 

9 
10 

II 

, 
12 

I 13 

I po IIlg a 
making tudent to find a olution III and out of the 

I classroom. 
, Student discu ' s in pairs or group by relating fact learned 
I with their immediate environmental problems 

! tudent and their teacher relate facts in their textbook with 
, local, national or global environmental problems. 
I 

The teaching learning proees foe use on facts \ ri tt n on I 
I students' textbook 

! 
The teacher use the teaching methods developed til the 
curriculum guides and students textbooks. 
Students learn from the environment led by their teacher. 
Students ar invited to present their group discus ion or 
project work in class. 
Students arc asked to share environmental problem in their 
village, town or city to their classmate and their po sible 

I solutions. 
Students debate about environmental problems in class 
Students act out the role of other interaction and interference 
with their environment. 

Key: 1- Always 
2- Usually 
3- omclime 

-+- ot at all 

I 
i I , 
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Appendix -E 

3. Semi -strllctUl-ed I nterview Questions 
3.1. for ICDR Curriculum Experts (Biology and Geography) 

I . What i the rationale to revise: 
1\. geography curriculum guide and textbook of grade 9-1 O? 

B.l iolog, curriculum guides and textbooks of grade 9-10 

2. rr one of thc rationalc. is to integrat\; environlllcntal aspects into: 
. thc subject gcography, which model of curriculuIT1 integration was used? 

n. the ' ubjcct biology, \\hich model 01' curricululll integration was used? 

~. Who participated in auditing and revising the curriculum guides? 

-1-. I' there any attempt to integrate EE into the e material,) 

:. What kind of teaching m thods are designed in the CUITiculum to teach tudents? 
A. Environmental knowledge? 

B. Environmental kills? 

C. Environmental attitude and values? 

6. What are the methods and techniques of evaluation developed in the curriculum? 

7. What is your qualification, training, or orientation in environmental education? 



• 

• 

.1.2. Intcrvic\\ Question for Il';ironmcnt Protection Authority (EPA) Environmental 
Education Department Expert 

I. What arc ome or the efrorts mad by PA to overcome our environmental problem? 

2. What are some of the effort made to change the behavior and attitudes of our people? 

... . \Vhat ar ome of the takeh IdeI' or thi authority to implcm nt 'En ironmcntal policy' in 
our country? 

-L \-Vhat ar th rok fEE department in thi authority? 

5. Doc it contribute to the! formal education in term or: 
. curriculum dcvelopment? 

8. oi , minating EE knowledge in the classroom? 

c.:. organizing EE'nature club in chool '? 

D. ~inancing, pro\'ision of resource and teaching methods? 

3.3. Interv iew Que. tion for MOE Expert i e 

I. I there a ational En\'ironmental Education programme unit III MOE and at different 
Ie\ cl - or ~ducation'? 

2. I th re any attempt of including the recommcndation mad by Environmcntal Education 
Project team in 1992 in our country? 

3. I 'A Guiding Document on Environmental Education in Ethiopia' available in secondary 
chools? 

4. [n what way do you check the gcncral and specific objective that addre thc relationship 
betwcen our environment and education in our education policy integrated into secondary 
school cUITicula? 

5. To improve the quality of education in gcneral and at econdary Ie cl in particular, what 
arc the foci area oCthe educationa l procc ? 
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6. 110\\' do you <l. '\.:rtain that tht; newly re ised ecolldary ,'chool curricula materials prepared 
by I 'DR are rc ponsi\'c to ollr environment, health etc., in general and the learning proce III 

panicular to de lop the problem sol II1g ki II of student? 

7. What about the pedagogy and method of work in these materials in line with the present 
philo ophyof ur education? 

. D YOll think that our en ironmental problems have been given due attention a a 
eros CUlling i. ue in E DP I II and III document and practice? 

9. Ho\ do YOll check that econdary education addr se the needs and local problcm' of our 
society? 

10. v hat are the main takeholder 01" thi . mini try to make econdary education relevant to 
thc ociety? 

3.4. Interview Que tion for chool Director 

I. What i your managerial, academic, material and financial upport to make the teaching 
learning pr ce etTccti e in terms of: 

A. implementing problem olving teaching method? 

B. teaching content in the immediate environment? 

C. participating 111 ,olving en ironmental probl ms of the nearby communit of the 
school? 

2. Arc there any a pect of' inlcraction and collaboration betw n your chool and th nearb 
community LO rc 01 e current nvironmental problem? 



3. 110\\ otten do \\orL'da and Lonal "upcrvisor and clirriculuI11 experts give technical, 
"lI.:adcmic and malerial upport to your chool community to make the teaching-learning 
I roce s rek ant t the Ii\' ' of the tudclll and the ociety? 

4. To what extent do YOll facilitate situation for each department typically to biology and 
gcograph in th leaching - Ieaming proce to integrate theory with practice? 

-. Ho\\' often doe, EPA di ell1inate publication about our environmental problems to your 
:chool? 

o. How often do Oll in ite guest to share their cxp riences from EPA, health and agricultural 
department at \ orcda, zonal. r gional or federal Itvel? 

7. I there enough place and facilitie uch a water, equipment, etc., to relate theory learned 
in the cia. ' 1'00111 into practices out side the cia s? 



App ndix - F 

Addi baba University, 
chool of Graduate Studie , 

Institute of Educational research 

-to Que tionnaire for tudent 

Objective: Tht: obj cti ve or thi que tionnaire to as es tudent' knowledge and 

tin lerstanding abou t their em ironment, and attitude to their environment. Because lhis 

research ha hl.:cn done ror academi purp e, your honesty, reporting your real practice, i 

highly :lppreciated. Moreover, I a ure you that all your verbal and written re-pon. are 

c mtidential. Plea. e do n t \\ rill.: your name . 

Thank You Very ~Iuch! 
4.1. Per:o 11 ell I n for III a tio 1\ : 

\blllc 01" Your. choo l: ----

. ·C:\ : Cl rade Level: Place of Re idence: Urban 0 Rural 0 

4.2. Que ·tion to identify tudent ' knowledoe and under tanding about the interaction 
and interference of people with their environment 

Direction I: Choo c the best an wer for the following que tions and write your an 'wer 
on the pace provided. 

___ I. Which one or the following i the main source of food in the world? 

f\. autotroph B. heterotroph C. plant D. animal 

2. 'Which one of the following nutrient is the most important for human health? 

A. carbohydrate B. protein C. vitamin D. all 

__ ..,. Who i respon 'ibl e to olv environm ntal problem at orth hoa and in Ethiopia? 

A. the go crIlment B. the rich . every citizen D. all 

4. Which of th following is not the cau e of food hortage at orth hoa? 

A. :oi l ero ion B. population explo Ion 

D. crop rotation 

. poor re ource managem nt 

__ 5.The prililary 'ource or en rgy in the ceo y. lcm i 

. the sun R. algae . moon D. fun gi 



6 \ ho is r~spoll iblc fOi' contr',lIing p pulation grov th in thioria? 

A. B. par nt C. the go ernment D. all 

_ 7. Population gro\Vth i a eriou probl m for our environment because 

A. Re 'ource are limited n planet aJ1h 

8 . People u e re ource effectively and wi ely 

r . r uple \.\vuld li"-\.! to c nservc! resuurce ' fur the futur g~nt.ratioll 

D. there i a 'hortage of human re ource 

_( . Bi diver ' ily i ' important for 

. ec )Iogical and climatic ·tability 8. medic ine and drug C. nergy ource D. all 

_ 9. The threat to biodiver ity i 

A. habitat de truction B. global \ arming C. direct human intervention D. all 

10. \ 'hich one 01" the lollo\\'ing i not true about photo ynthesi '? It: 

A . i. a base Ii.)r thc \\orld': food .upply 

I~. is a mean. lor balance in the almo phere 

C. might not help to balance the concentration of oxygen and carbon dioxide 

D. all 

I I. Which on' i::- advi ed to be urilized anergy ource in your locality in parti ular and in 

Ethiopia in general'? 

f\ . wood ruel B. petroiculll C. olar D. all 

12. Which one i the po sible con eqllence of climatic chang re ulting ti'om global 

warming'? 

A. desertitication B. drought C. los ofbiodiver ity D. all 

_ I 3. Which on of the following is the main global i sue nowaday? 

A. Air pollution B. carciry of ti'e h \Vater C. climatic chang D. all 

_ 14. Which i th 1110st endangered animal specie' in Ethiopia dll to lack 01" c n er arion? 

A. Walia Ibex B. Hyena C. yala D. hilada Baboon 

15. Which is not a factor for the severe 10 of soil in your locality and in Erhiopia? 

. poor land management B. defore ration C. afforestati n D. all 

_ 16 . The most . eriol! environmental probl m of Ethiopia i 

A. water rollution B. air polluti n C. population growth D. oil 1'0 Ion 

17. 1'lH: main environmental problem in highly indu trializcd countrie 



1\ . delore LaLioll 13. drought . d.:: ·.::rtification D. air pollution 

_ It'. Which part or thi pia i highly arlected by land dcgradation? 

1\. outhern B. a tern C. West rn D. N rthern 

_ 19. The main cau e of population gro\ th in Ethiopia is 

. \' omen rertility . illiteracy . improvement of living tandard 

D. cITc~tiv~ di case prevention 

20. The m t important \,: ay to combat environmental damage i 

. lcgi lation B. incentive . education D. recycling 

-L3. Que tion deve loped to a e the kills of tudcnt in identifying problem at local 
Ethiopian and a loba l context to(Jether with their cau e, olution and part icipant to 
implement the ugge ted 'olutiol1 

Directioll II : 'Write your an weI' for rhe following que tion a much a' ou can. 

I. What are 1110 ·t eriou environmcntal problem in your \'illagc, town or I.one? 

B. What are their olllLions and who hOllld tak part LO implement the e problems? 

2. v hat are the most eriolls environmental problem in Ethiopia? 

A. What are their causes? 

B. What are their solution and who should take part to implement the e problem? 
.... What ar the most seriou environmental problem globa lly? 

. What are their causes? 

hould take part? 

-'A. Question tudent ' attitudes to th eir en ironm ent by utilizing and protecting it. 

Direction (II : Put ti ck mark (J) under Strongly Agree ( A) , Aaree (A), Und ecided (U), 
Oi 3 0 J'ee (0), or Stronuly Di agree ( D) accordingly to your a ttitude. 



- ! ltems D ' I R S :\ U S 
- .. _-- - --- - A 0 , A. Utilization 

, ~<r.- In my view, we should not worry about non-renewable resources . 

2 To me, we have to consume resources not by forgetting the corning 
generation. 

.., 
I beli ve that poverty and drought have occurred in our country J 

for many times because we are cursed by God. 

4 In my view we should use wood fuel rather than biogas and solar 
to conserve our natural resources . 

~ We need to change our feeding habit from' Injera' to other food 

I items. 
6 I feel that poverty and drought have occurred 

, 
In our country 

because we are poor in our resource management. 

I 7 I belie e that conservation of the living and the non-living I 
lement of our nvironment is crucial for our development. 

8 In my view, people are severely exploiting their envirolUTI nt. 
-

B. Protcctino 

9 Nature itself makes our ecological system balance, so no ne d of 
conserving it. 

I 10 In my lew, everybody IS responsi ble to protect his or her 
environment. 

1 1 I believe that environmental illiteracy IS the mam cause of 

! 
environmental problems at North Shoa and in Ethiopia. 

12 I believe that our government should not give license for industry 
owners if their plants have serious impact on our environment. 

13 In my view, farmers can set fire on forests when they need 
additional farmland . 

14 I feel our government IS the responsible organ for our 
environmental problems and their solutions. 

15 I feel that we, students should play the dominant role in protecting 

l our environment in developing countries like Ethiopia. 

16 I feel that protecting my local environment is the responsibility of 
development agents and health extension workers. 

17 In my view, to create job opportunity for the unemployed our 
government has to give license for industry owners although their 

~ 
iJlants might have impact on our environment. 

18 1 believe that anybody does not have the right to use plants or 
, animals as he or she likes. 

19 r feel that we, students might not play key roles in prot cting our 
environment because we are not matured. 

I Thank You Very Much! 
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Appendix -G 

n~v'tll ilOll ~'LnCo.t 

r ~Ul lJO l:p rlJOUCr 

rrlJOUCr rpC;rC; lJOClJOC 1'*lJO 

q~01J:- ~)II.V {/ll(n.e,;/' '}I'\tnl ". CflJt9J'·r ()l'll\~lflfl.f:r:OJ' )'I'\:fro·'} lJQ)"'>'/'(; "ntl(1, 

i\V~.IJ'Y" M\~lqn . .r:rQ)· ,f"I'\:fm·'} 1nfll'l. I'l CTO'/9"'7Y" 'J(JJ.:: 'f'C; ,/: f l1YJ)!.L(?O+ cpe; 

Y"~n.r:" tI:/'Y"uC;J'o/. <I.g,.v, ()tllf', :"~lnl'l1( ('/"7(1.) CTO(.:~ (1CTO()rn;,'vl'o n;/'.e:Cf,].f ht\'(l 

11{/l)IJI'?(itltJ,:: (l"'(,f.), CflJt9" {'ll'H' mg,?" fl\'}{ {';J'{,\Y" (f'1 P~'rh'(j': Y"I'\'O flY"p'm.C 

'It 'H', (I r/..<) 11 l\L;J'?rrlt\A '/I'luftino':: 

O1Jc)(}fl.Y: - flIl.V ("fOrng,:/' I'\g, ()Y"V'ini'} {TOlltj: fl'l'(1uy"1'09'>:: 

ItCTOUJ ry'1 flr.r!! 

4.1 ?ry/;\ U-'l,;:r CTOrytl6'6l. (Per onal Information) 

'(:1'/ (1, :"UrO () 9" -------------------------
Y:J' f n ~ {,\ ,t'.L:<1 ------------------------

CTOCTOty It,y::- ? X Y"{'\n'/' (1O"om'/'Y" CTO{,\() ()'r/m.:: 

fr/Dl;'tY (l;J':- PI"}I OJL~ h,"CIlJ 0 '7mC 0 

4.2 '/''f'n'' ?'/'L(1'+ 'P Y'IJ $D',)', UJ $D:)', hl\~fl(1.Y;I:OJ, ;;C )'I'\TOJ"} ou()-1·;;,nc (interaction) 

il(j fl1ll"Jfl(1.y:r:Q)· I'\.e ?crr:z.Y,t'.C'J,,/·'j ('l{'\;» 'rrl'l''!' (interference) "'CIlJt$D:r Y"1 

YuA il'H).CIlJ.Ym·<p. l'louL,c~ ,,!· P,I-tI;J~: c;:f(J)·:: 

ououtY U-fl+:- Nnl,h"'n")' 'P Y'I:$O':" ng,(1{,\'p ou{,\() Cj:hn, ((y",'!·nm·'}/g,av} 

t/vf.'mUrO flr/DA() (TV () 61'). (l;.hD· ,,,e, 'Itj~/'16':: 

I, tJCflJ)H·n·,), (f).()rr n'}n9" ,(1.L:Q CP'/~': ?9"'?'(1 y"'}6t" ~)lf'J(D' P:"<im' ~Q).? 

tJI l\Q) .. y·+ec,:() (autotrophs) I'll '1.'/·C·')·C:£j:() (hetrotrophs) 

(hi il(')CP:" OU!ll'}()t"!;" 

2. nlJ1(J)' A)?:' rnS nnw" m.'J>CIlJ. ((tf'lm· '}'PL 'nc P:I·~:(J)· 'f(D-? 



.. 

0/ ~IC(ll/J' • .'!:t.,/- /\/ Te"';'} (hi ri.:J-°'l:} aul 0-1'1-9" 

J_ Mlll'/:} (JCI)Y" If''1 ml.'/-f'-~-Y r 7,T-]'l0. :,.-"J(::r·'} environmenlal problems) l'lau;h~.(j: 

')t'!6.'r'/- .r1'l0:/· O~'lm-? ul t7D'}"} P,J- I'I! ()/\V'O,r'-j"· (hi I'YI)n~- tI,;J qol /J'1'I'9" 

__ -S. h 0l7Jl'l '1'1"/' (l}-nrr Ono~:} n£p 1'19'''1'0 l,rrt.:/- 9°'rny:/- Yt\lf'lOr f':/''1(l}' 'Im-? 

__ 5, Mdl/'\.n,/,y" (ecosystem) .t'.t.:q fau:C!.l7Ot.r (primary) fV,et\ 9 U'} 6},l' f'lf"/OJ- ~.1:I'<; 

(I). '/CD'? vi U(h~, I'I! /1t\'1. (algae) (hI (,[,).t.~ (f01 6.1;J~ (fungi) 

6. M,,';·r·~·.r f';h1/'0 </:'rc 17u (,J,).,17VC
r

} t\{}TJ <),'lTJrnC ')t'!6, 'r'/- Yt\O'"!' ~, ',m·? 

01 l7OY"U(,·'} I'll (l)t'\;()::;" (hi qo'j'"') p:/- l701 V'I'I-?" 

7. {.1;h1Hl (':'~"\C {J'o(,J;),rfoC A 71 l'IClO,y'·j'", (LO our environm nt) (\t')() 0, flf',O''!' 

YUh'i.e,;- I'IY"'H':'i ',m·? 
ul n9" Y: C t'\ ,e, Y t\ u·n :,- (D·n '} n AlY'1 

M tJ I 9 J :j'· {)·n:,-'} M, "}qnS fHlt\U'I'/' {/urn"'9" nl'l~./,.t\ '} . 

rhl /JJ }D""" (j·n,i·'} t\{/or.T.1,OJ- +(I)·A.~ OlJn,,·t'\t\lj: n/\~.6.b\')­

{/DI flJlm· ,),e,t\ i,'Pt.:/, nt'\/\ 

8. \)·O'1/U ;h,e,m:/' (biodiver ity) (fl</,{11.l,;J' 9" '}J':'} 'IOJ-? 

01 p"', Y"U·e,C (ecology) i,c; f'M'C ';·nt,:,· i1V:;J.',IJCl I'I! /\l7O,P..:)".,y..'":;. ;/'l7O~ 

(hi /\,)f!,A 9"'}6}}"";- (f01 V·t\·9" 

9, t\·O'1/U ;'h,f?AIJ';' (biodiversity) t7Dl7D C;t7D, M)'). flf',OJ- r1'~!OJ' "OF? 

ul f'l7O(;'tY O)-y"'Uo+ (habitat destruction) I'I! f7\fC (fO_t/,:/. (fO(,J~i7DC (global 

\-\'arming) rhl f'UI(I}- t\:e:· <1'1"1-<; fTl('\~ '}·n',+ (fol V-I'I-9" 

10. tJt\ (;;'Y·l'h'H;ntJ (photosynthesis) '~-'n'n('\ Yb\If~ar f':/-~OJ' ~OJ-? /J I 

f9"°l-f1 9"'}r.r,' UOUJt.:,- '10)' I'll f71:,-qonl..C'} (atmosphere) 01].11/ /\i7Drnn;,' }!..t.P,t\ (hi 

{) 7\'nn:~"nc,- {.1tIC(Yi·~>e 7~hC)~ •. ~'} (f0m'} /\o,]1TJ1TJ9u ~1,et.~9° i7DI U-I'I-9° 

1 J. n"·/\R. {)7,'i-/·IM,'}{ 711'1Clfl. 1,'}'~.V-9\1 nhm~t'\R. {)7\.')·~·~·Y t\rh,et\ 9"'}'T' 

(1:;0:;.1' . .ono/t\ f/\·fH· {.I;"~OJ' '/O)'? 

oj f 117'}P_ 11'}(,J;V;' 1'1/ 1.·:'-C'I'I.~9n (hI rUrh~. '(lCl/,} (solar) l70J U-I'I-9" 

12. h~.h'I·I'I-:I· m·n1' (li7D'(P')' i7Drn'} (fO(,J~)l7DC 9"n,,P1' fll11J.hn'I'OJ- f'M>C 

'}·nt.·'!- t\OJJP (I}-(J)..')- flft,OJ' f')-~OJ- ',(D'? vI flt.'llT'l',:,- I'll ,¥:C;" 

rhN'W1/U ;h,em:" {/D(}1)c,-t7D'} (los of biodiver ity) dOl (j'1'I-9" 

13. fl/\/)·'/· '1.1\, 7,t\9" ~l'I'4-fI? ,e. II''!' 5)1'1(1)' ""'7C f''!-l?OJ- 'nD-? 



alll O·/H/" 

I-I. M\:)·~·?'.e 07, 'HI'O!)O, ~,'T' L:" Y"'rn y,). Oon'T'4·')· t'\R> Yt\ l/C Y V'I: '/O)'? 

01 (Pt\ . .e 7,g,O,h{) (Walia Ibex) t\1 :e:"fl (Hyena) 

{hI 'U't'\ ( yala) onl 'T.t'\,~ IlO·'} ( hilada Baboon) 

15. Ml.'"t·~A?'j' ~l'},(tV·yn M,t,lln.V/"ri t\hllf: V 7,&,r. oni'ir.i'ir. YUh'}Y;,' Yt\tf'7CIr V'I: 

'J(f).? 01 7,'?Il·n'/,), ~~'J"J'.I\(1). \"onl,,:" ~\rn.!p(/,yu/71S' j"tI (poor land management) 

11/ ,c.:'{;:r.{)'/;·ri'i (d forc tation) {hI 7lf.~C{)'/;·ri'i (affore tation) onl V·f1·?" 

_ _ '6. fl7,:"t.~~,?,y WilY\} 7,1\(~fl, ~~lf'f(D' 7,t)00.YCf? ':[- '?C (environmental problcm) 

01 f(IJ·l/ ,l\hfl')' (water pollution) t\1 \"~l\"C ,oht\'i' (air pollution) 

(hi ~) ;,,'1/'0 '/:rpr. ('fU(,J.),CfOC (population gro\ th) CfDI \" ~,/.,C oni'iCi'ic ( oil t:rosion) 

17, M,:i,(~,{)'i'(, OOnu'l"i' 7,'IC:':( cP',,? ~) 7,t,1l0. ',),"?C (environmental problem) 

~Jlr'f(f), \):"l;:m· ',m''? 

01 ,c.: ,(,':C()'I:'ri'} (dcfor lation) (II g:C;" {hI Ot.'/{TlJ'r"i' CfDI 1}7,VC ,ohn'i' (air 

pollution) 

18. M,,:'·~~'?'S' o (J'U (..:, , (/D(,·(}~·i' (land degradation) \""·rn.1'o>' V:"'?m' hG~t\ ',m''? 

01 \~J),fl'fl' 11/ f?Up~(,.,/! (hI \"9"0(,·0· CfDNn(ft7.~' 

19. ()7,:i·~)'?'S) n;"'/H1 '/:'1'C O"Il(,J;).CfDC cP',,? CJ"h'}Y'i' \''If',o>' \)'/: '/(D'? 

01 ~n"!':,r- (lJt'\,{J:',.i, (women fertility) t\1 onv,ey"'d' (illiteracy) 

(hi ~',.C' 0"1.;)' oni'j't)t.\ (improv ment of living tandard) 

(fol n'ri ;vi O,n.1':/· on/lt'\/lA on;J:b\ (effective disea e prevention) 

20. 1.1 7,t,ClO:} 'J • .e,:,. ( nvironmental damage) t\onht'\hb\ CP',,? oolj:;hh. \,,If''uj)· \",)·11 

(I). 'UD'? vi ;h'? (Iegi lation) 11/ \"d1:JOt.;J·;J: hlj:Y (inc ntive ) 

(hI :/·Y"vc·i· (education) onl onb\(l onrn','YU (r cycling) 

4 .. 3. Pl1ll.h·'h,\-·-r 'T' Y<f:)D"1' P'f'H"?~-r P'f'lTIJt,)D'f'} P'f"lC ~;c hVfloT (Problem 
~olving skil ls) t\U01iJU1uo '1(J}':: n1-flR>SJU nnllllfl.y:flD': nh.-rr-~y ~'}-'llJ-sro (lC}fldD 
~t.;q IlnlJ-'r- {)~-r y~T'} nl'\l'\fl. pnt)Clfl. 'f"l~'f ~C; uo,}{)n,)Df:far'}: 
uo~'~lJ,)Df:flD''}C; uo~'~LJ,$D;P'} fluo1-"lnc uol'\'f'~ YflClTlD''} TlTIJt$D'f dDflPT 
uoft\:faJJ fluoto1-V '1ar:: 

uouotY ~{):I' :- N't7.h,,·n··'t· l' 5"I:91:r- OClF~ (l;J·OJ· t'\,e (JUb\{) ()'T'I{.J;).:: 

I. nt,t,ClO.u ~,'i~.(}·Y" on"']:} /icp I"i WIlS''' 7\ 1'\1'\ n, ~.1lf·,·+ ~7,!,qO. :)'·'?C':j'· (.eriol! 

en ironrncnlal problems) Y"'} 9"'} {;:fOJ·,? 



• 

2. 1l7\:i'~)'~',e nnw" 7\l'll'ln. Ylf~· 'i· ? 7\}lfln. :j",'?c.'';'i· (environmental probl m) 9"'} 9°'} 

c;:(m·? 

J. 07\1"\9" 7l'1'lj: S'.t.:d, nn19" 71l'll'lO. ?If',·:/· Y 71l"JflO. :""'1c::r- (global environmen tal 

problem') 9"'} 9"'} (,':(-CU'? 



,,.. . <~ 

ODODty ilt.r:- '1,/T'tl" n'I'l'.(1·'I· 0 1. (]:·f· 'f'1(:,,;,-. 1.,:/. tl/,,+ 5: 4: 3: 2: 1 rOTl.tl· 

7\"'] (, .(.''' :','. '1' nIT' 'f'CP C\ : : 5 = nr'l9" iJ()O']o,) tlu·: 4 = " n Q ']ll'} tlu· -: 3 = 7\ t\Q)n 'ih·')": 2 = 

7\ (.\ nffllfTT} ')" ?,C," 1 = nfll,)n 7\C\nCTT)"'19" n.If']· ~ rh 'i'/',/r7,'Ff:, 'WFllh nCTT),j'O'ol'\n'I'Q)' 

ilCon+ 5 4 3 2 1 

---7 ill"JflQ, aum4>9" nrf-antlhrf- I 
1 nil '/, 7\(/lJl'\llh'i' ntl° ', g,;J' S).n· U'(H,',j'- (non-renewable resou rce ) 

(l1Jr.1,), ',;f ' ~' 1'\ 'rri') " :: ... ___ l 

2 i,'j .f!.'I, I,'j.f!.'/, ~" 'hVrc:' L) ,n;J"'i'-Tj onm'I'9" f'1'\ 'W} {7o ,.;r'O),'} I 

}(I}'(.\,'!: h'?S/":" (I),n'r OO'7n',CJ:" '/CD': : I -
, 111,'/, i,S/'''I'I' Ml,"'r'~' ,r n'n;)' 1,r'I'h(\'t: .. .e:V 'r/' (; n '/' ,e.,? ,:J CTrJ • I .' 
I ,(11'\ ,:,. I, "ltl)dlrh..C ntlL'IO'O'} ',(1)': : i .. 

-4 i ntl'/' 1,onf'\}lh'" r'hVT'C' tHl;r"i"-Ti I'\r.romn;/' (TOrn'/' S/" j'I'\'rri I I 

I \~CTT)'I j<'. 1,·jr.r.'I,'i' I,'F:' I, C; 
I 

qr' ,:J'II (biogas) fOrh,e 'nen I 
I (sola r)') /I,E'S.I'\')":: 

() . f II (f[) ,:)'/'(1 CJ;ht\:)"T} h/l'H:(., (I) 'p, 1'\.1'\":',, r9"nNl C} ,E'/],j!. ',r 
, rfn'I'~~C )'n!.,C\ '1(," C\:: .. 

7 0/, 'I, 1, n ,/,t) n ,0 g:V'r/'S' .f!:C;P fl7t:!'f'~' Y I'\'ml' 'I.H. I,r'/'h()-l: 
),1'\,.;, 7,'?CJ'n'!:" o fI,fI (1), r'hVrc:' u,n:" IIY Yrl 9"n,Y:/' ',(1)': : 

8 'I'!.. '1'C' t,n' r»', 9°V,e,(., cp. (ecological) CTT). 'fj' 'i nl'\CTT),rn,O;/' 
{7o'ihCJh'O l,yni..t\'J'?\): : 

9 I nI"/, 1,00ol'\}lh'[' LJ19J:',', hO'Orn'i Ot\g, I,I"JOO.Y;/:O)" 1,{"ntlml"I-
I '10)':: 

I 10 I n/,'/, 1,l7DI'\}lh'[- flOg:'] ;J,"}'-'i '/!t\ lj: flf'jw· 'J.Il,J! .. (l7,}ICJo.yF} 
f(ftJ:t5· ;h,E',O)'I' r fI,t\ :f: m· 'J t),elf'i (h,em'i' Yt\:fm· 'f'JC::)" 

I {lu'ihCJh'O 'I(n·:: 
~ 

t'\/ ilI"JCJO:} anmO<f> Orf-anflhrf-
, 

I ni,'/' 1 1 7,o[}1'\ I"Jh:" Qrr}~0)'9\) LJ1(l)' 7,}lCJn.O)·'} rauh"ht\ (protect 
hi s;her environment) ;)t\6' 'ri' l,flO-I': : - I ni\'" 1,,)'''1'1' nn°'l,'} ntp 1,'}Il,.U·9" nt\,'H)'~'Y t\1'\' \J7,tICJn.ycl? 12 
',,.·'le",j'- ou'}Mh(l)' rl,m·'/':[· o"']']n (environmental literacy) '/0)':: 

13 nI,'/, 1,9'''1'1' I\:} Pr. {H' t)JJ :i' M,}ICJO. t\J!., ,]·,'U!, r°'l.fJ'.Cn· hlr~ 
lflJ'j"} /-A"'i' fl7,:}P,.(l ,'[, (, CJtIL),n·I':,r· lj:j' .~. l7Dnrn.'f- ~"I'\o'i'?": : 

J.J I nil '" (,n,/·t) n'n ']Ot..9J ',)'· ,I' r.r,h lfl] (, \"I,C'ti (1)/.,'[' n.6.t\'J· 
""J,119J:r-'} o'J))'rnt\ g;,j"-t\I'\.:: 

, 

15 , nil 'I, Iln'I-t)(Hl fl7,}lCln. ':t'" 'I c:' ',j', 9" (en vi ron mental problems) if'j 

I 
I 
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Appclldix-H 
'ummary of tuclent ' Achievemcnt and Attitude core in Relation to their 

Grade Level chools ex and place of Re idence 

> Key 

(,radt: l ev~ 1: I-nin 

2-ten 

i Grade Level School 
I 

r- 1 

~- 1 
1 

L 1 

I 1 ---
1 r-- 1 

~.-- 1 

L 1 
I 1 

L- 1 
1 

- - -
1 
1 

r--- 1 I 

I 1 

I 1 

I 1 
I 1 
I 1 
I 1 
I 1 

I 1 

L 1 

1 

t 1 

1 

i 1 
I 1 

1 1 

I 1 
I 1 
i 1 

i 1 
1 

chools: I-Molale ex: I-Male Pl ace Re idence : I-Urban 

Sex 

1 

1 

1 

11 
1 1 

1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
11 

11 

2- Mehal Meda 2- Fell1 ale 2-Rural 

... -Debre ina 

-\.-Debre Brihan 

Residence 

1 1 

1 1 

1 1 

2 1 

1 2 
2 1 

2 1 
2 1 
1 2 
1 2 
2 2 
1 2 
1 1 
1 1 
1 1 
1 1 
1 1 
1 2 
1 2 
1 2 
1 2 
1 2 
1 2 
1 2 
2 1 
2 1 
2 1 
1 1 
1 1 

1 1 

2 2 
2 2 
L 2 
2 2 
1 2 

Test Scores Atti tude Scores 
1(100%) (95%) 

50 52 
65 77 
40 72 
55 62 
60 67 
60 83 
55 68 
65 77 

50 61 
35 80 
50 72 
55 79 
70 82 
80 77 
70 73 
50 73 
60 66 
65 75 
75 78 
65 79 
65 77 
80 82 
40 69 
75 75 
75 83 
45 76 
50 70 
45 71 
45 68 
45 80 
35 75 
60 75 
50 69 
40 641 
55 731 



• 

- --- - - - - .-.--- 70 1 2 1 1 45 
--

! 1 2 1 1 30 71 
I 1 2 1 1 50 74 

1 2 1 1 75 60 
1 2 2 2 55 77 

1 2 2 2 , 30 51 
1 2 2 2 55 31 
1 2 1 2 55 40 

, 1 2 1 2 55 31 
I 1 2 1 2 60 78 
I--

1 2 2 2 55 62 
1 2 1 2 50 59 

1 1 2 2 2 40 78 
I 1 2 2 2 50 63 
1---_ 

1 2 2 1 30 20 

r- 1 2 1 1 45 66 
1 2 2 1 40 72 
1 2 1 1 i 40 81 

I 

• 1 2/ 2 1 60 61 
1 2 2 l ' 55 66 - -

! 1 2 1 l ' 30 60 , 1 2 2 11 40 69 r- 1 2 2 1 70 63 
I 1 2, 2 1 , 50 75 
f 1 2 2 1 55 56 
I ~ I 21 2 1 401 63 

21 2 1 55 67 j 
I 1 2 1 2 70 77 
~ 

I 1 2 1 2 45 74 
I 1 2 1 2 25 64 

1 1 2 1 2 65 68 
I 1 2 1 2 35 71 

1 2 1 2 45 72 

1 2 1 2 35 68 
1 2 1 2 45 83 
1 2 1 2 60 61 
1 2 1 2 45 66 

I 1 2 1 1 70 77 
1 2 1 1 55 77 

I 1 2 1 1 50 61 
1 2 2 2 60 56 
1 2 1 1 30 48 
1 2 1 1 50 72 
1 2 1 2 55 63 
1 2 1 1 70 63 
1 2 1 1 75 67 
1 2 1 1 70 69 
1 2 1 1 55 71 
1 2 1 1 40 66 
1 2 2 1i 60 62 



- --- -- - - ----- 65 - ------70 _ 1[ 2 2 1 
I -

1 2 2 1 55 56 
11 2 1 2 50 73 
1 2 2 1 25 49 
1 2 2 1 40 66 
1 2 2 1 45 60 
1 2 2 1 45 45 

I 1 2 1 2 50 37 
1 2 1 2 65 72 
1 2 2 2 35 72 
2 2 2 1 40 69 
2 2 2 1 70 70 

I 2 2 1 2 60 77 
21 2 1, 2 35 66, 

r --
2 2 1 2 55 75 

• 21 2 1 2 65 61 
21 2 1 2 60 76 
21 2 1 2 60 72 
2 2 11 2 70 52, - --
2 2: 1, 2 70 81, - -- -2; 2 1 1 65 67 - --
2· 21 1 1 45 68 ---- 21 21 1 1 75 75 - -- l' 2 2! 1 40 851 --- 1 
1 31 21 2 45 69 

I 
1. 3 2 2 35 66 
1 31 1 1 25 65 

.--. -
1 31 1 11 2 55 67 -- --
1 3 1 2 35 62 

l' 3· 1 2 50 74 . 
I 11 3 1 2 55 84 

I 1 3 1 2 40 67 
1 3 1 1 50 57 

\ 1 3 1 2 45 56 
1 3 1 2 40 69 
1 3 1 2 45 70 

I 1 3 1 2 50 85 
1 3 1 1 30 58 

I 1 3 1 1 20 62 I 
1 3 1 1 60 74 
1 3 1 1 50 75 

1 1 3 1 1 45 62 
I 1 3 1 1 55 84 
! 1 3 1 1 40 79 
1 1 3 1 1 50 80 
I 1 3 1 1 65 66 

1 3 1 1 25 76 

t 11 3 11 1 55 78 

• 1 3 1 1 50 60 -
1 3 21 2 651 79 



- - --
3f --21-- - -- - - -- - - "651 1 2 40 

r -- -1, 3 2 2 30 70 
, 

1 3 2 2 35 58 I 

1 3 2 2 35 77 
1 3 2 2 55 79 
1 3 2 2 55 60 
1 3 2 1 45 64 
1 3 2 2 35 67 

• 1 3 2 2 55 57 

: 11 3 2 1 65 79 
I 1 ! 3 2 1 60 60 
I 1 3 2 1 55 72 

11 3 2 1 30 72 

: 1 : 3 2 1 601 80 
I 1 3 2 1 401 65 

l ' 3 2 1 60 1 68 1 

11 3 2, 1 351 49 
1 3 2 11 45, 73 

-
741 1 3 l' 11 50 

I ---
1 3 11 1 751 651 
2 55 ' 73 

, 2 31 I l ' 40 , 77 .-- 21 3i 11 1 45 58 -, 2 3 11 1 45 ' 64 

r 2 3 1 1 751 71 
2 3 1 1 80' 68 -
2 31 1 1 501 69 
2 31 1 1 65 75 

• 
21 3 1 2 55 , 74 

r------ 21 3 1 2 70 73 
I 

2 3 1 2 75 82 
2 3 1 2 50 63 

I 2 3 1 2 45 66 

21 3 2 1 60 76 
1 2 3 2 1 60 66 

2 3 2 1 50 77 
2 3 2 2 351 54 

I 2 j 3 2 2 50 67 

I 2j 3 2 2 60 77 
11 4 2 2 551 71 
1 4 1 1 401 72 
1 4 2 2 55 68 
1 4 1 2 55 71 

.\ 1 4 2 2 55 ' 62 
1 4 2 2 45 61 
1 4 1 1 401 77 

I 1 ! 4 2 2 35 67 
I 1 4 1 2 45 81 
! 1 : 4 2 2 45 70 
~ 

1 ' 4 1 2 25 68 
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1 4 1 2 45 55 
1 4 1 1 40 68 
1 4 1 1 40 72 
1 4 2 1 60 72 
1 4 1 2 55 83 
1 4 1 1 65 71 
1 4 2 1 35 62 

• I 11 4 2 1 40 61 
1 4 1 2 50 73 
1 4 1 2 55 80 

~--------~------~-----+--------~--------~~------------~ l ' 4 1 2 60 75 
1 4 1 2 45 82 
1 4 2 2 45 731 
1 4 2 2 35 61 
1 4 2 2 55 75 
1/ 4 2 2 35 66 

• 
11 4 2 2 35 69 

~ _ _______ J-______ ~ ____ -+ ______ ~~ ________ -=~ ____________ ~ 
1 4! 2 , 2 70 70, 

---------~--.----+-----~------~~--------~~------------~. 
l ' 4 2 2 30 681 
l ' 4 1 2 30 71 i 

----------~------+-------~------~----------~------------~ 
1: 4 1 2 10 69 j 
11 4 1 2 55 65 

1----1-'-,----4-+1------121----1+-------65-+--------6--17 
r--------~------+_----~--------+_----------~------------~ 

1: 41 2 11 40 70. 

11 4 2 1 55 1 66' 

! l ' 41 2 1 65 741 
1/ 4 2 1 55 67' ! 
11 4 2, 1 40 71 

. 1! 4 2 1 20 73 
11 4 1 1 60 79 

4 1 1 35 72 
4 1 1 30 60 
4 1 1 45 75 

! . 4 1 1 35 46 
4 1 2 50 65 
4 2 1 40 60 
4 2 1 55 77 

I 4 2 1 50 67 
4 2 1 55 68 
4 2 1 60 69 

1 4 1 1 60 81 
4 1 1 60 77 
4 1 1 80 77 
4 1 1 65 81 1 
4 1 1 35 0 
4 1 1 35 50 
4 1 1 40 66 1 

1 4 2 1 70 701 

4 2 1 65 701 



--------------.,----------------------------

• 

-- - - . - -. --- - - - -- . - --- -- - -561 1 4 , 2 1 55 .- ---
1 4 2 2 50 73 

· 
11 4 ' 2 1 25 49 

I 1 41 2 1 40 66 
! 1 41 2 1 45 60 
: 1 4: 2 2 45 45 
! 1 41 1 2 70 77 

I 1 41 1 2 70 52 
• • 1 41 1 2 50 63 , 

2 4 1 2 55 74 
2 41 2 2 55 73 
2 4 1 1 55 76 
2 4, 1 1 75 83 

, 2 4. 1 2 50 68 -
2 41 2 2 35 74 
2 4 2 2 45 78 
2! 4 1 2 45 46 

- 21 4 1 21 60 701 
2; 4 1 1 55 631 ---

501 2 , 4 1 1 69 - 21 4' 1 2 60 62 --
2' 4 1 2 50 65 . __ . 
21 4 21 2 15 61 
i 4 2 1 55 72 
21 4' 2 21 60 64 
2 4 1 2 75 74 
2 4 2 1 60 62 
2 4' 2 2 60 78 
2 4. 1 1 70 68 
2 41 , 1 2 60 66 
2 41 1 1 45 71 
2 4, 1 1 45 74 
2 4 1 1 55 61 

I 2 4 2 2 50 75 
2 4 1 1 40 60 

I 2 4 1 2 70 69 
2 4 1 2 1 55 61 

: 2 4 1 2 60 50 
2 4; 1 2 55 72 
2 4 1 1 55 72 

i 2 4 1 1 65 54 
2 4 , 1 1 50 59 

· 2 4 1 1 65 86 
j 2 4 1 2 30 61 

2 4 1 2 55 60 
, 2 4, 1 2 55 62 
! 2 4 1 2 50 66 

2 41 1 1 55 66 
2 4 1 1 35 551 

2 4' 2 1 60 70 
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,. --

I 

t 

I 

-, 

---
! 

• 

21 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
21 
2 
2 
2 
2 I 

2 

2\ 
21 
2 
2 
21 
21 
21 
21 
2j 
2 
2 
2 
2 
2 
2 
2 

- 41 21 
4 1 
4 1 
4 1 
4 2 
4 2 
4 2 
4 2 
4 21 
4 1 
4 1 
4 1 
4 1 
4 21 
4 2 
4 2 
4 21 
4 ' 1 21 
4 I II 2 

4 ' 

11 
4 11 
4 11 
4 1 
4 21 
4 11 
4 2 
4 2 
4 1 
4 11 
4 2 
4 2 
4 1 
4 1 
4 1 
4 2 

. - 1"1 - - - - 4"01 - ----- - 59 
11 45 71 
1 50 73 
1 25 59 
1 40 76 
2 35 81 
2 45 59 
2 40 62 
2 50 64 
2 40 62 
2 35 74 
2 55 48 
2 65 74 
2 70 83 
1 60 69 
1 10 58 
11 35 51 
1 45 781 

60 
25 ' 

741 
661 

601 

21 

2 40 j 83 
2 601 73 
21 65 65 
1 45 66 
1 45 63 
1 60 71 
1 50 51 
1 401 79 
1 551 641 
1 70 76 
1 50 76 
2 65 69 
2 50 78 
2 55 58 
2 35 72 
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ppelldix-I 

ample ize Formula. 

I. The forllluia for calculating the ample size (n) for a imple randolll ample without 

replacem nt i : n=(zlm)2 p( I-P) 

\ here -l i the valuc or onlidcncc level e.g.I.96 for 95% 

-Ill I contidencc imen·al. e.g., .OS=±.OS , 

-p i ' the e limat~d alue r r th proportion of a ample that will rc pond to a urvey 

quc:;tion (e.g., .05=50%). 

II. In adtlili n, Finill.:: Population Corrcction (FPC) factor i routinely 1I ed in calculating 

sample ' iLc l'or -illlple random sumpl . Hence, the ample size e luation 01\ ing t'or 

n' (ne\\ sample) ",hcll taking the FPC into account after calculating 'n' i : n' =n/ l+n . r 

\\'h re- n is the ' <llllpk -;i/t: based on calculation 1I ' lI1g the til' t formula 

is Populmion si;:t: 



• 

• 

Female, 
3675( 46 .9%) 
Sample, 
105(46.7%) 

Appcndix -J 

electinG tratitied ample 

Population of 
Grade nine and 
ten North Shoa 
students. 13001 

78 ~ 4 

(60. %) 

ampl siz , 373 Grad T 11 , 51 67 
(39. 7%) 

Male, 
4159(53.1 %) 
Sample, 
120(53.3%) 

Female, 
1680(32.5%) 

ample, 48 
(32.4 %) 

Male, 3487 
(67 .5%) 

ample, 100 
(67 .6%) 

N8: sub- grouping c ntinue utile r pre ·entative ample \.Va cho n from each chool 



• 
Appemlix-K 

Rcli!lbility of · .t~dt:nt-'-:' atti!u.dc __ cores (rom t~ej> i1 ot ~t~~y 2 n _~ik~rt-hPc ca le _ - -.- - - -, 
II , L IJ I'!. TI5 16 17 18 19 110 [ II [12 [13 I I,,) 115 116117 118 119 T 
~ 

r-c-
-I I 5 5 5 2 ..) 5 5 4 

.., 
4 4 5 -I 3 4 4 4 -I 78 J 

5 -I -I 4 5 5 4 2 3 5 5 2 4 4 5 4 4 2 4 75 

5 ..) 5 5 3 4 4 4 5 4 5 4 2 5 5 4 4 5 5 82 

5 5 5 5 5 5 5 1 3 5 5 1 5 3 5 3 5 2 5 78 

-I 5 5 5 4 5 5 5 2 5 4 5 5 4 5 4 4 5 5 86 -
5 4 5 5 4 1 5 1 5 4 I 4 5 5 4 5 3 2 1 69 , I I 5 -I -t 5 -t 4 5 3 5 -t 2 4 -I 5 2 2 4 4 71 

5 -I 5 5 3 5 5 4 4 5 2 
.., 

3 5 5 5 5 2 5 80 J 

-I 5 :2 5 4 4 I 1 3 5 3 5 2 5 5 5 2 5 5 71 

I I ~ ..) 4 4 5 4 2 4 5 4 3 
.., 

-I 2 4 2 5 ..) 66 J 

I 5 3 
.., 

5 5 3 4 3 1 4 2 4 4 5 3 4 4 -I 67 J - I 
-I 5 5 4 

.., 
5 5 4 5 5 4 5 5 5 5 4 5 5 4 87 J -

5 5 } 5 2 1 5 3 5 3 3 4 5 -I 3 -t 4 4 5 75 

:2 :2 :2 -I :2 ..) 4 4 4 4 4 2 4 4 4 4 2 I 5 62 

3 , -I -I 5 4 -I - 4 2 -I I 5 5 :2 4 2 2 2 5 6-1 - - , 
) , 5 I ' 3 ..) 5 I 4 -I 5 5 2 5 4 5 5 2 4 5 74 

5 5 5 2 I :2 5 3 5 5 4 4 5 5 5 I :2 
.., 

:2 69 J 

5 5 -I -I -I 5 -I 3 2 -I 2 4 
.., 

-+ -I ..) 3 -I -I 72 J --
:2 ., -I 3 2 2 4 3 4 4 2 5 4 4 ..) 4 4 4 4 65 -
5 I 5 5 I 2 3 5 

.., 
5 2 I 5 5 4 3 5 3 5 2 -69 J 

-I I -I -I 4 2 I 5 5 4 5 2 5 :2 -I 5 5 2 3 I 67 

5 5 5 -I 4 -I 4 :2 :2 5 4 4 5 4 4 4 2 5 3 75 

I I 3 I 5 -I :2 5 2 5 4 4 2 5 
- , 

5 3 1 2 -I 63 ) 

--~I:2 ..) ..) 5 -I 5 5 4 4 5 5 5 5 5 4 1 2 5 78 

-lJ 5 2 4 4 -I I 2 2 5 4 2 5 2 4 :2 5 4 I I 62 

• 5 I 5 5 2 2 5 I 4 1 5 5 2 I 4 5 3 5 5 5 70 

5.' 4 5 4 2 4 5 5 2 3 5 4 2 4 4 2 2 2 4 68 

<I 4 5 4 5 5 5 4 4 5 5 5 4 4 5 
.., 

4 5 5 85 J 

5 4 5 5 5 2 2 4 5 4 4 3 5 5 2 2 4 4 5 75 

4 5 5 5 4 5 5 3 3 5 4 4 5 4 5 5 4 5 5 85 

5 4 4 2 5 4 5 2 1 1 5 5 3 4 4 4 2 4 4 68 

-l 5 5 5 4 4 5 5 3 4 5 5 5 5 5 4 
.., .., 

4 83 J J 

5 5 5 3 5 5 5 5 5 3 5 4 5 5 5 5 5 5 5 90 

-I 4 4 4 4 -I 4 4 4 4 I 5 4 4 2 5 4 1 2 68 

5 4 5 4 4 1 
.., 

5 1 3 2 5 I 1 1 3 I 5 5 59 J 

-I 5 5 5 4 5 4 4 5 5 5 5 5 4 5 2 4 4 4 8-1 

-I 2 4 4 5 4 I 3 4 4 4 2 3 2 2 4 4 2 4 62 

5 5 4 5 4 5 4 5 5 5 4 5 5 5 5 4 4 5 5 89 

-+ 5 5 5 5 4 4 5 5 5 5 5 
.., 

4 5 5 5 5 5 89 J 

\ 157 163 164 159 147 15 1 149 139 141 161 148 145 159 156 163 145 131 142 160 2880 

\C=4.0 ..).2 4 .2 4. 1 3.8 3.9 3.8 3.6 3.6 4.1 3.8 3.7 4. 1 4.0 -1 .2 3.7 3.4 3.6 4. 1 73.8 
,,2=1.7 1.3 1.3 1.1 1.3 1.6 2. 1 1.6 1.7 1.2 1.7 1.7 1.5 1.0 1.3 1.2 1.7 1.8 1.3 77.2 

a - ~(1 - L:>,,2) = ~(1 - 28.1 ) = 0.68 
- K- I L:>5/ 19- 1 77.2 



I. Bioloa 

UNITt: ELL 

NO, OF PERIOD : 12 

NIT OBJECTIVE: 

• 

Ap pcndix-l... 

Sample curriculum guides 

tudenl will gain a general understanding or Ihe stru ture and runction 01' cells, biological molecules, and exchange or materials \\ith the 

environment. 

NIT 0 ER lEW: 

Student will examine some cells or plants and animal using Ihe microscope under Ihe close guidance or the teacher and be able to explain that 

plants and animals are composed or ce lls. They will also learn the diversity in size, organizalion, shape and function of cells. The internal 

structure of cells will be co ered by identification of important organelles of gencralized plants and animal cells and matching them with their 

functions. 

Important biological molecules of cell such as protein, fats, 'arbohydntcs and nucleic acids 'Irc co ered including their functions. The anous 

mechanisms ofmateriallransporl across cell membrane arc also elaborated and finally the Ie el oforgani7.<ltion i revic\ cd. 



ONTENTS 

OBJE TI E ' 

At the end or the sub topics I. Cell 
student· should be able to : 

- identifY cells 
- usc the m ieroscope to 
study cells 
-explain how micro copes 
magn i Iy objects. 
- explain the purpose or 
wining 'pecimens 

practice elting up a 
microscopc lor usc 

- practice focusing objects 
with different objectives of 
a microscope. 
- tell the shape and structure 
of plant cell . 

- tell the shape and structure 
of animal cells. 

state that 
·tructural and 
units or life. 
- state cell theory 

cells arc 
functional 

1.1 Looking at cells 
I. I . I Microscopes and its 
magn i lication 
1.1.2 Staining specimens 
1.1.3 selling up the 
microscopt: for usc 
- Focusing Practice 

1.104 Activity 1- looking at 
plant cell 

Activity 2- looking at 
animals cells 

1.2 ell types, sizes and 
hape . 

1.3 Cell structure and 
function 

1.3. I Cell theory 

l)eJllon:trak tile 
tcchn iques in mount in!;! amI 

ob 'erving cclls under thc 
microsl:ope by laking both 
plant and anim,ll cells . 

- Explain the magnirication 
or microscopc objcctives. 

- Prcpare animal and plant 
cell specimens on slidc, 
mounting and observing 
und ram ieroscope. 

- Discuss using diagrams or 
dirfercnt cclls includll1g 
prokaryotcs and eukaryutcs. 

- Delin 

- Compoulld microscope 
- Glass lic.ics cover slip 
- I:resh or permanent slides 
o,'plant and animal cells 

- mlcroSl:ope 
- glass slide 
- co cr slips 

- diagram or ariely or cell 
uch a mussel nerve, 

blood, bone, ctc cells. 

- Dra\-ving of otic 

sk students to ollsene 
somc of the sl ide' 
them 'clves. 
- Ask students to dC'icribc 
the magni licatillll 
microscopic objcl:ti\'t:, 
- Ask studcnt to explain the 
purpose of staining objects 
before obser ing tlwn 
LInder a microscope. 

Ask ob 'crvable 
di fferences bet wcen plant 
and animal cells. 
- A k the d i rferences in 
shapes of plant and an imal 
cells. 

sk 
block 

what the building 
of multi-cellular 

organisms are. 
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• 

1.3.2 Prokaryotic and 
- state that probryotic cell cukar otic cells. 
arc 'll a lO'vver level or 
organization lhat 
eukaryote . 

SPECIFIC 

OB,JECTI ES 

- compare plant and animal 
cells. 

- name th important 
biological molecules and 
match them with their 
function. 

CONTENTS 

1.3 .3 Parts or a cell 
(Generalized plaint and 
animal cell) 

1.3.4 Comparison or plant 
and an i rna I cells. 

1.4 Biological molecules 

1.4.1 Inorganic compounds 
1.4.2 Organic compounds 

- carbohydrate 
- lipids 
- proteins 

• 

cell study. 

- Discuss using diagrams llj' 

dilTcrent cells to illustrate 
prokaryotcs and eukaryoles 
cells. 

J\I1 ETII 0 no LOG Y 

alld eukaryot ic cells. 

TE CHING AIDS 

_._- ~--------~ 

-I 

Ask the oi n;';n:nce 
between prokal) otic ano 
eukaryotic cells 

EV LUATION 

- di scussing the dirkrent - [nlarged diagram of" - Let students draw the 
organelles or cells, location typ ical plant cell and animal structure or a generalized 
structure, and runction. cell. c II and labc1the parts. 

- Discuss and 
runct ion: and 
importallt 
molecules 

cx plain the 
t. pes or 
biological 

- Ask students to compare 
and contrast plant and 
animal cells. 

- List ome biological 
molecules in a cell. 
- Ask the function or each 
biologicalmo!t!cule in cells. 

1.5 The cell alld its - IJi sc li ss ce ll ilS - diagram showing cell and 
its environment 

- Ask [he component of 
cellular en IrOnnll!lll. - tell thal the movcmelll of" 

materials into and out of" 
cells IS governed by the 

Cllvil'OIlIllCIl t 

-penneabilily or the cell 

en ironment. 
- Ask student · to explain the 
propcrty of cell membrane 



• 

nutur' and concentr'ltion or 
materials both inside and 
outside the cell. 
- tell that the cell membrane 
I a selecti ely permeable 
:tructure allo\Ving the 
passage or smaller 
molecules acros ' it. 

- shm that some material 
mo e rrom an area or high 
concentration to an area or 
low concentration by the 
process ofdilTusion. 
- explain that water I 

selectively transported 
across cell membrane by the 
proces' of 0 mosis. 

• 

membrane 

1.5.1 OilTu ' ion and osmosis 
- dilTusion 
- osmosis 
- Isotonic, hYl1notic and 
hyperLonic olutions. 

Activity 3. Demonstration 
of osmosis 

- Ikmonstr'lll.: the process 
of' dif'f'usion lIsing. a colored 
substance in water 
- Demonstrate the process 
or OSl110SIS Llslng dri\\\'ing 
and ir possible with thistle 
f'unnel osmol1leter 
experiment. 

• 

- Colored solid or liquid 
- water in a glass container. 

- series or dra\Vings to 
sllo\ that water crosses a 
b.lrril.:r which a larger 
l1loiccuk can not. 

as a seleetivel) permeable 
structure . 

Ask the 
movement 
material. 

direction of' 
or the color 

- Ask why the ll1aterial 
moves in that direction, i.e .. 
from high to 10\\ 
concentration. 



SPECIFIC 

OI3JECTIVES 

CONTENTS M ETIIODOLOGY 

• 

TEAClIING AIl)S EVAL ATION 

I------------------------+-----------------------~----------------------- I------------------------+-----------------
- Plasmolysis and turgor - Use s~ries or diagrams to - series or diagrams or plant - Ask tht:1l1 to sho\\ that - show tilat plant e~IIS 

become flaccid when they 
lose \i ater to the 
environment. 
- sho"v tint 
absorb water 
morc turgid. 
- explain 
plaslllolysi ' 
pressure arc 
di fTerences 
concen tration 
en v i ron men l. 

plant cells 
and become 

that both 
and turgor 

caused by 
In the 

o I' the cell 

- state that the tran 'port or 
some materials of the cells 
across cel l membranes IS 
passive and does not need 
the expenditure of energy 
by the cell while In others 
that cell expends energy and 
moves them by active 
transport. 

- tell that cell s are organized 
based on i'unctions. 
- list the levels of organized 
1'1'0111 simple to cOlnplcx. 

pressure explain plasmolysis and cell showing flaccid and cells become flaccid and 

Activity 4. Observing cells 
immersed 111 different 
concentrations. 
Activity 5. Turgor 

pressure experiment 

Passive and active 
transport 

1,6 Level of orgallizatioll 
(ti ssues, organs and organ 
system). 

1.7 Allalysis of values learnt 
in this unit 

- responsibility 

turgor pressure and turgid cell: turgid. 
demonstrate by using potato 
cylinders at difTerent levels 
or salt (or glucose) 
coneel1lrat ion. 

- Discuss and explains the 
two ty p~s 01' tr,1I1Sport, I.e., 
passi c and active, 

- Revise the prcvlou Iy 
learnt knowledge: of'tissues, 
organs and orgall-systems. 

- Allow SlUUCl1t s to relleet 
on what 
dcvclopl:d 
lesso n. 

valu. lhey 
along caL'h 

For exalllpk, 

- SerIes or potatoes 
cylindl.!rs and different 
cOIl~cntrations oi'solutions. 

- diagrams -howing passive 
and active tran:porl. 

- Drm illg showing 
levels or organization. 

the 

- Ask student to tell what 
they obs~rve li'o1l1 the 
exp rimenls. 

- Ask them lO I.!xplain how 
plasmolysis and turgor 
pressure ar~ cause I. 

A k the di l"li:rl.!llce 
bel\.vcen passive and acti\ e 
transport. 

- Ask slLltknts tLl gl\'l.! 
exampks for each Ic\ el of 
organization, 

- Ask them to reneel 



• 

- induslriousnes n.:sponsibility I ' tk: eloped (through whole el:1!-., 
- rcneet on the valuc they - sciI' c nlidencc while uS Ing laboralory discus ion) 011 tht: \ ah l ~!-. 

developed \Vh i Ie learning - pursuit or wisdom equipmenls they developcd duril1g ~,,\.:h 
this ul1it. - ele, (111 ierosc(Jpe); sell ' lesson. 

cOlllilil.!llCC IS tkvclolx:d 
whilt: cOlldu ' t ing 
c>"pl.!rimCllls ; pursuit or 
\V isdolll IS ell.: el oped 
throughout lhe lcaching 
learning pro 'css and so on. 
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2. Geograph 

NIT III: Physical Geograph : Weather and climate o. or period 5 

Geller'al Objectives: al"ter completing this unit, slUdcl1ls will be able to:-

- Recognize major elements ol"weather and climate and I~lctors inllucncing thcm 

- De clop an undt:r tanding or the I"ormation, typcs and distributi\ll1 ormajor climatic zones in Ethiopia. 

- Realize major world climates and thcir classilication; 

, pc ' ilic Objecti es 

Students will be able to:-

- De 'eribe the origin, 
composition and structure 
or the Atmosphere. 

-Explain I~lctors influencing 
the climate or Ethiopia. 

-With the help of a map, 
describe the distribution or 
major clements 01" cl i male 
in Ethiopia 

-Locate major climate zoncs 
or Ethiopia on a map 

-Analyze climatl: data or the 
dilTcrent regions or Ethiopia 

-Discuss factors worsening 
the efTects of drought in 

Contents 

3.I.Earth Atmo phere 

3.1.I.origin,composition 

and structure 

3.2.ClimaLc of Ethiopia 
3.2. I. Elements and 

Controls 

3.2.2.Distribution of major 

elements of" climate 

3.2.3.ClimHtc zones 01" 

[~thiopia 

3.2.4. Dr ught in Ethiopia 

3.3. World Climates 

3.3.I.Major classification 

Pds Methodolog) 

-Pose a qucstion to check whcther 
students know the allno. phac and then 
ask them to giv' you its definition . 

-Provide simple explal1"lllon aboutthc 
origin, composition and structurc of" thc 
allnosphere. 

-Let students discuss the l:IClllents and 
I~lctors inllucncing tl1\: climate or 
Ethiopia. 

-Encouragt: students to dis 'uss the 
distribution or major el'nlelllS 01" clilllate 
in I ~ thi()pia . 

-( Jive mon: ililtlrlll<ltion on tile elemcnts 
,tllcl controls nr climate in I-.thiopia. 

-On the physicallllup or Ethiopia, 
demonstrate the el i mat ic )r temperature 

Teaching 
Aids 

- Diagrum 

- hun ' 

- Graph' 

-Cl imate map 
or Elhiopla 

Evalualion 

and FollOW-lip 

-Ask tucients to do the 
xercise st!t on [ht: origin, 

composition and structure 
or the Clltnospher..:. 

-Pose oral 4uc!:>tion ' on 
lactors iniluencir.g the 
climate of Ethiopia. 

-Ask tLldent· to Jescribe 
the ciistribut ion or major 
'IClllcnt or climate in 
Ethiopia. 

- 'k studenls to expl:Jin 
the crrccts or drought in 
Ethiopia and thc possibk 
ways of 0 crcoming it 
impact 

- Ask students to I isl the 
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-I ::.\plain possihk way ' 0 1' - ncient (Jreeks' -OpCIl up discuSSlllll Oil the prevailing 
overcoming th' impact of cOIH.litions 01' dr(/lI~ht in til '> "Olllltl'~ ' ',111'1 cia silication '" ... ... - ~ 
drought ways or overcoming thc impact of 
-IdentiC major -Koppen's live major drought. 

cla' silication sy. tcms of climatic types I -I: xplai n major wmld climate 
world clill1ate .>.3.2Major world climates eiassilicatiull systems rdying on 

illlportant points ollly ~lI1d show the 
-Locatl,; major climate 
rcgions or the world on a 
map 

-Discuss cause ' or world 
climate change 

-Discuss measures taken to 
overcome the impact a I' 
climate change 

-Tropical . IlHl.lor \ ar id clil11a tes on a Inap. 

-Temperate 

-Polar 

3.3.3Cause orworld 
climate change 

-natural 

-human made 

-effects o('world 

clinlate change 

.Measure taken to 

ovcrcomc the 

impact of climate 

-Let students disellss cause' of world 
climate ' hange and its impact on anous 
ecological cnv ironments. 

-Urge sllltiCllts to pillpoilll IllI.:aSlIres 
t ~lken to 0 ereome th . impact of climate 
change. 

-C1imat\.' mar 
or the IvorJd 

major classi licall .>I1 
'ystuns () I \\ odd 
climates. 

- sk each student to 
locate major climate:. or 
the world 011 a \\"all map. 

-I\sk studellls III \.',piain calis,:. 
orworJd c11111alie change. 

-A k student· to anal) ze 
climatic data pro, ·itkJ. 

Pose a question S0 that 
ludent discus \va)" b, 

which the impacts of 
climate change: are done 
away with through 
environmental prJtcction. 

-A k students do the 
review questiolls, at the 
end orthc unit , al home. 



change -

. wind break 

.ell 'ck dams 

.rcfore lali n 

.aITon: 'tation 
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