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Abstract 

With the objective of investigating the contribution of the General Secondary Education .liJr 

raising students ' knowledge, attitude and practice in environmental issues, the research 

employed both qualitative and quantitative methods. Scores of students on a maslery test, 

opinions of both students and teachers through questionnaires and content analysis by teachers 

were the main data sources. In addition to the overall analysis, comparisons were made in terms 

of gender, location and schools for students' knowledge. 

Though the method of integration varies./i"om one subject to the other, the investigation was able 

to find objectives thai could let the curriculum integrate adequate and relevant environmental 

issues. Unlike the case in ChemistlY, the integration of contents In Geography was in a multi

topic approach which is in line with what is recommended for environmental education. Students 

beller pel:formance in geography-related environmental issues was atlributed to this method of 

integration. 

. Despite the positive evaluation on the integration of environmental issues, students' knowledge, 

allitude and skills were found to be below the standard. Assessed through a criterion referenced 

test, only 24% of the students who were found to have the required level of knowledge in the 

issue. The evaluation against allitude and skill inventories using a five point rating scale 

indicated only 18% and 46 % of the students with acceptable degree of achievement in the 

respective domains. The linear relationship that was expected to exist between knowledge, 

attitude and skill was not maintained. 

The assessment of students' knowledge using open-ended items showed a different result as 

compared to what was obtained through the test scores. The difference could have happened due 

to methodological differences; students' competence in the medium instruction (as the 

instruments were conducted in different languages) or due to the different in the statistical 

measurement techniques employed in each case. 



The research revealed that pelformance in environmental issues in terms of iocation and sex, 

and schools. The findings was not different./i"om the previous findings. Males were found to be 

more knowledgeable but less concerned. Rural students were more knowledgeable and skillji.l 

but less positive towards the environment. 



CHAPTER ONE 

Introduction 

1.1 Background 

Education is a means for ensuring development and thus for quality life . In order to serve 1 

as a reliable source of quality life, development should prove its sustainabi lity and that is 

by making all the activities be environment friendly. The best means to do this is , 
education. There is a positive relationship between awareness in environmenta l issues 

and a concern for the environment. For an educational system to accompli sh thi s heavy 

task, the key li es in orientating the curriculum wi th environmenta l issues (Agbola 1988, 

MOE 1994). This in turn shows the interdependence between education, sustainable 

development and the env ironment. For a developmental attempt to be sustainable, 

therefore, it has to be attentive to the environment and care for its wellbeing which IS 

poss ible through education (Balbech, Jain, Stacy and Urban 2002; Filho 1993). 

This importance of environmental education got a worl dwide acceptance in the 1970s 

when countries agreed to take the issue of the environment into their educat ion system. 

Since then, many countries have oriented their curri cu lum with environmenta l education 

(Eckholm 1992). However, the environment has continued to degrade even more 

seriously than before. Many of the landscapes in the world have changed their natural 

state mainly due to humans' activities (MOE 1990) the root causes of which have been 

poverty and technological advancement (Babech et al 2002). The former for subsistence 

which is mostly the feature of developing countries where as the latter for luxury in 

developed countries. The global environmental problems such as global warming and 

desertification are mainly caused by humans' unwise use of technologies to satisfy their 

ever increasing economic needs. 

Obviously for the first reason the biophysical environments on wh ich Ethiopian economy 

depends have been degraded seriousl y and if the damage continues in a si milar way, the 

problem will be beyond humans' con trol (Ged ion 2003). Although the global warming 

and the expansion of desertifi cati on at a continental level have their own impact, the 



causes of national problems such as the periodic famine , epidemics and migration are 

attributed to environmental degradation (Demel 2003). If people were well informed 

about the effect of their unfriendly activity on the environment and understood that they 

were compromising the ri ghts of both the present and the future generations, there would 

be no reason they continue with their unfriendl y skill s on the environment. 

While the environment has been severely degraded as such, the education system in 

Ethiopia has barely served as a too l to alleviate thi s problem (Demel 2003). Though there 

were issues of the environment addressed in some subjects in the previous curricula, the 

integration was not in a way to bring a practical impact on the environment (Aklilu, 

2006). The action taken in thi s regard did not go beyond setting a pilot project which was 

limited to a very insignificant number of schools (MOE \992). This shows as no sound 

efforts were made by the education system to create environmental consciousness that 

helps stop the continuous environmental degradation in the country. 

Today there seems to have been establi shed a better ground to integrate environmental 

education in the education system (Aklilu 200/i). There have been measures that could 

help form initiatives for sustainable protection of the environment. These range from 

policy formulation to integrating enviromnental issues into the education system. To start 

with, Articles 43 and 44 of the constitution are about ensuring sustainable development 

and healthy environment for citi zens which indicate education as one of the means for 

addressing the issue. 

The establishment of Environmental Protection Authority (EPA) with a full mandate for 

formulating, regulating and implementing environmental policies is the foremost 

achievement to be mentioned. Besides its multi-dimensional responsibilities to can·yout 

on environmental issues of the country, EPA has clearly indicated in Article 4.10 of the 

po li cy the need for environmental education and awareness, and how it should be 

deli vered. Of the strategies devised for rai sing awareness in enviromllental education, the 
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po li cy has given priority to the integration of environmental Issues 111 the fo rmal 

curriculu m. 

" . .. promote the teaching of environmental education on a multi-disciplinary 

basis and to integrate it into the on go ing curri cul a of schools and co lleges 

and not to treat it as a separate or addi tional subjects ... " (EPA 1997: 24) 

Based on the above lega l grounds, the 1994 Education and Training Policy has give n 

emphasis to environmental issues and one of the general objecti ves (Arti cle 2. 1.5) is all 

about thi s. It is about cul tivation of personalities concerned fo r environmental protecti on 

and wise ex ploitation of natural resources. 

"Culti vate the cogniti ve, creati ve, producti ve and apprec iative potenti al of 

c iti zens by appropri atel y relating education to the environment and social 

needs" (MOE 1994). 

The policy in its specific objective (Article 2.2. 14) and adjoined strategy has clearl y 

priscri bed how students should develop both theoretical understanding and be in touch 

with practi cal problems of the environment. It is a lso intended that the integration need to 

consider environmental issues at the different environmental. 

" .. provide educati on that can produce citi zens who possess national and 

internati onal outlook on the environment, protect natural resources and 

hi stori cal heritages of the country" (MOE 1994). 

Teaching envirollmental issues could be done either 111 a multi-disc iplinary or an 

interdi sc iplinary way (Filho 1993 , MOE, 1992), UNESCO-UNEP 1988). What is 

accepted in the Ethiopian case where there are no teachers trained is the former: 

integrating the issues in all subjects wherever the contents are found relevant. Thi s does 

not mean that all subjects are equa ll y important and suitab le. Subjects such as Chemistry, 

Geography and Biology, whose subject matters are essentiall y envirollmental, are more 

important to address the issues (Filho 1993). 
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Discovery, exploration, observation and experimentation are the recommended methods 

for teaching environment education . Applying this both in and outside the schools, the 

chi ldren will come to see how knowledge, skill s and attitudes can make a difference in 

people' s li ves (UNESCO / UN HCR 1999). The recommended methodologies are in line 

with the 'acti ve learn ing' (learner centered) approach which the education system is 

pursUIng. 

Whether the integrated environmental issues have been effective in rai sing student's 

knowledge, attitude and skill s, no evaluation has been done so far (Aklilu 2006). 

Evaluat ion on such burning curricular issues is very important and it should be done 

frequentl y as changes on the environment are dynamic due to humans' continuous 

influence (ICDR, 2002). The evaluation can provide curriculum developers and teachers 

with inputs to fill in the gap. 

1.2 Statement of the problem 

Environmental problems due to technological advancement have a relative ly littl e impact 

on the Ethiopian environment as compared to the case in developed countries where 

poi sonous and toxic gas emission is high. Yet, the environments in Ethiopia, particularly 

that in the north and eastern part, have been degraded to the extent that is diffi cult to 

reverse (Gedion 2003). The ecologies in many parts of the country have lost their natural 

state. Land degradation in all its forms has been most striking challenging the Eth iopian 

agriculture (Demel 2003). Millions of tones of the fertile top soil have been washed away 

eve ry year due to the removal of land cover and unsystematic fanning (EPA, 1997). It is 

within thi s generation that that the forest cover has dwindled from (40%) to less than 3% 

as a result of which many species of wild li ves have either migrated to the neighboring 

countries or ceased to ex ist on earth MOE (1985:34). 

Un like the case before, the present curricu lum has gIven attention to environmental 

issues. The need to integrate envi ronmental issues is well re fl ected in the general and 
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specific objectives of the Education and Training Po li cy MOE (1994) based on which the 

curricula at different leve ls are expected to have integrated the issues. 

The presence of environmental objecti ves in the li sts of leve l and unit objectives of the 

subjects Geography and Chemistry in the General Secondary Education indicates the 

integration of the issues in the level. This way of integrating environmental issues lets 

subjects such as Geography and Chemistry to be more important fo r they are essentiall y 

environmental (Filho 1993). The analysis of the issues against these two subjects cou ld 

help estimate to what extent environmental education has been the concern of the level. 

Active learning is the guiding methodological principle of the present Ethiopia education 

system which is concurrent with the exploratory and participatory methods recommended 

for environmental education . The curricular guides in the system allow teachers to relate 

issues to the practical problems around. Local, regional and globa l issues are expected to 

have been integrated in the curriculum. 

If all these have been done so, citizens, who have passed through thi s curriculum, should 

have been proactive to the environment. The knowledge, attitude and skill s gained should 

have helped them bring positive changes on the degraded environment. It is the 

observation of the researcher that the envi ronmental issues (env ironmental education) 

integrated in the Genera l Secondary have not been ab le to bring the intended behaviora l 

changes in the learners. A scienti fic investigation has to be made to prove thi s. 

1.3. Objectives 

The genera l objective of thi s research was to evaluate the contribution of the General 

Secondary curri culum (with respect to the subjects Chemistry and Geography) fo r raising 

students' knowledge, att itude and skill in environmental educati on. 

In order to achieve thi s general objecti ve, the research focused on the following specific 

objecti ves: 
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• eva luate the integration, relevance, adequacy and methodology of environ mental 

issues in the General Secondary curriculum wi th a particul ar reference to 

Chemistry and Geography subjects; 

• assess students' knowledge, attitude and skill s in environmental issues; 

• investigate if there we re differences in students' performance in terns of location, 

gender and school. 

1.4 Research Questions 

To achieve the intended general and specific objectives, the following basic research 

questions were rai sed: 

1. What were the main envirorlillental issues addressed in grades 9 & 10 Chemistry 

and Geography curri cu lum? Were these issues rel evant and adequate? 

2. Were the methods employed for teaching environmental matters linked to the 

immediate environmental issues? 

3. To what extent has the curriculum helped students in rai sing their knowledge, 

attitude and skill s? 

4. Were local, regional and global environmental issues addressed in the leve l? 

5. Were there differences in students' performances on environmental issues In 

terms of gender, location and school? 

1.5 Significance of the Study 

Environmental education is integrated in the General Secondary curri culum with the 

objecti ve of cultivating c iti zens who are competent in environmental issues at the end 

of the leve l. As the main focus of the research was on content integration and 

students' performance in these issues, the findings will help particularly curriculum 

experts working in the area. To thi s end , the curricular issues addressed in the 

recommendations could be used as one of the inputs for the curriculum revision the 

MOE has planned to carry out in thi s same year. 
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Sample schools and teachers are the most beneficiaries of the research finding. Each 

sample school can compare the findings with what is actually there and make use of 

them as recommended. Teachers who are teaching Chemistry and Geograph y in the 

same level could also adapt the findin gs to their environment in a way suitable for 

their teaching. Besides this, the research attempt can motivate teachers particularl y 

those who were not sensitive to the environment specially in integrating issues in 

their teaching. 

As the records show, not enough evaluations have been made on the same issue in 

thi s particular level. Thus, the study could serve as a secondary source for those who 

want to work on the same or similar issues. 

1.6 Limitations of the Study 

Evaluating commitment and ski ll is such a practical task that a researcher should take 

a considerable amount of time to observe students' true behavioral reflections. Due to 

time constraint, however, the evaluation was made using inventories against which 

responden ts were asked to express their agreements. For a seminar reason, it was not 

possible to go one step further to find out the factors that caused differences between 

the sample schools, locations and gender. 

Aa the main objective of the content analysis was to evaluate if major environmental 

issues were addressed in the respective subject areas, there were no detail technical 

di scussions made on relevant subject matter contents. The integration was evaluated 

using percentages sca le based on teachers' agreement on the issues set with the help 

of teachers themselves and developers. 
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CHAPTER TWO 

Review of the Related Literature 

2. I. Conceptual Background 

2.1. 1 Definition 

" Beauty as well as environmental values is very much in the eye of the beholder" 

(Ba lbech et a l. 2002). Th is is to emphasize how defining an environment is a matter of 

personal observati on and appreciation. Environment means many different things for 

different people. Some take it as a wood land scene with fresh, clean a ir and pure water. 

For others it is a pleasant suburban neighborhood or a quiet habitat. Still others relate it to 

ecology and think of the plant-animal relationships. 

Agbola (1988) views the environment from a di fferent perspective. For him the 

environment is a composite set of behav iora l settings in which individuals within a 

community act with di verse consequences. Th is is viewed from the point of view of 

humans' influence on the community. The community for him is all the constituents in 

the ecosystem which indeed include all the natural and man-made resources that make up 

the system, the organic and inorganic components. 

The definition given be low seems comprehensive. It is a combination of many other 

definiti ons by different scholars. 

"Environment does not include on ly the areas of air, water, plants and an imals 

but also natural and human-modified features which constitute the totality of our 

surrounding. In other words, it is made up of a combination of our natural and 

physical surroundings and the relationship of man with these surroundings. It 

must also include aesthetic, hi storic, economic, cu ltural and social aspects" 

(Ba lbech et al 2002: 4-5) 
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The definition is so comprehensive and elaborative to express how the environment is 

everything; the organic and inorganic as well as all the natural and man-made processes 

that make the environment a self-sustaining system. In other words, it is all the natural 

and man-made resources with all activities made to affect the environment in someway. 

Though thi s evaluative research is limited to environmental issues associated on ly to two 

subject areas, Chemistry and Biology, the researcher uses thi s definition for the thi s 

particular purpose. 

2.1.2 Components of the Environment 

Anyone with a preliminary knowledge of science would speak of the two explicit 

components of the environment: the living and the non-living. The definitions given 

above from different sources are similar to this understanding. The environment includes 

the organic-the li ving aspects (animals and plants) and the inorganic the non-living ones 

(air, water, energy, soil , topography, geological substratum and fire) as its components 

(MOE 1990: 192). 

Components of an environment are essential ingredients for its self-sustenance. The 

presence of only one aspect of the environment - the organic or the inorganic component, 

does not guarantee thi s sustainability. Thus, there should be a mechanism whereby these 

two main components go in harmony and thi s is possible tlu·ough systemat ic interactions 

accomplished mainly by humans. These interactions (acti vities) and processes between 

and/or among the components are, thus, another intrinsic part of the enviromnent. All 

aesthetic, historic, economic, cultural and social aspects are reflections of humans' 

interactions in and with the environment and are part and parcel of the environment. 

2. 1.3 Environment and Development 

The/or and against relationship 

Today the term development is never uttered alone but with a mod ifying term sustainable 

- sustai nab le development. At the centre of sustainab le deve lopment is a concern of 

environment. Thi s is to emphasize how a development endeavor needs to be sensitive to 
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environmental matters without wh ich its long lasting effect would be questionable. 

Development and environment are inevitably affecting one another because development 

is nothing but the result of the interaction of the components of the environment. We 

don ' t think of development outside of the environment if at all there is anything outside 

of the environment. 

"The issue of economic growth, poverty and environmental protection are 

intertwined in an inseparable way. Lasting economic growth is based on 

managing natural resources in a sustainable manner" (Balbech et al 2002: 

3). 

In support of thi s idea Filho (1993) expresses the prevalence ofa growing consensus that 

separating the issues of economic and social deve lopment from those of the environment 

is not that desirable or reali stic. The scholar strongly comments that any developmental 

endeavor that does not consider the environment inevitably erodes the environmental 

base necessary for its sustainability and such deterioration of the environment in turn has 

a negative impact on economic growth. 

Thus. it has become an established fact particularly among environmentalists that the 

mi smatch between environmental management and development or lack of sustainable 

development has lead many parts of the glob to environmental poverty. Development is a 

means for quality life but its improper handling results in an irreversible catastrophe the 

effect of which wou ld lead to total destruction of the environment and the development 

effort itself. The global heat change due to the devastating effect of polluting gases fro m 

huge industries is a case in point. 

"Sustainable economic growth provides both the means to address world 
poverty and so lve environmental questions. Industrialization and economic 
deve lopment are essential to provide basic facilities of life and to sustain 
and improve our standard of life: how to determine the direction and level of 
development that is not limited by what is most expedient for the present, 
but will benefit future generations as well as provide for the immediate 
needs of society. Poverty is both a cause and an effect of environmental 
problem" (Balbech et a l 2002: 3-4) 
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The need for the inseparable attachment of the environment and development emanates 

mainly fi'om the nature of envi ronmental resources especially of the non-renewable ones. 

Once these resources are exhausted or depleted, there is no way to replace. It wi ll not be 

that much easy to restore even the renewable resources once they are desperately utili zed; 

they could take decades and even hundreds of years . Whatever is provided by nature is 

scarce and can deplete easil y including the renewable ones unless we use them wisely. 

The description below by Eckholm (1992) warns how we should be sensitive in us ing and 

managmg our resources. 

"A few thin meters of soi l, a few mile up into the sky and a simi lar depth 

down into the oceans, encompasses virtuall y the whole of the biosphere in 

which we and other living th ings can survive" (Eckholm 1992: forward) 

Industries which are responsible for the emission of harmfu l chemicals and gases causing 

environmental problems such as global warming, acid rain, desertification and other 

related problems are the results of technological advancements. How would one dare to 

take these industries as development ach ievements while they are against the faith of 

humans? It is at the same time difficult to take development agents as ignorant of the 

interdependence between sustainab le development and the environment. In thi s regard, it 

wou ld be enough to look into the reason why American leaders have been resistant to 

accept the Kyoto agreement on the control of polluting gases . Here lies the paradoxical 

relationship between development and environment. In fact, technology should have 

brought a means of all eviating environmental problems along with the invention of 

industries at least from the time the problems were perceived. 

The environmental pollution (water and land pollution) one could observe aro und 

industrial areas and cities in Ethiopia too is due to so lid and liquid wastes thrown out 

from industries which in turn are due to the unwise management and handling of 

de velopment attempts. Chemical fertilizers , selective seeds, and mechani zed farm 

technologies are other technological achievements invented to increase the quantity of 

agricu ltural products . However, unwise use of these technologies ultimately results in a 
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devastating impact on the environment. This is an experience developing countries 

specially those with low level oh human resource development could not escape. 

Bangladesh was the case in point. With a goal of increasing food crops in the 1950s for 

the large population, Bangladesh had no options other than using organic fertili zers as is 

the case in Ethiopia today. Indeed, the country was able to produce even well and above 

the domestic need. However, sixty percent of the chemical fertili zers were absorbed into 

the open water system and brought a catastrophe in the country ' s fish product (Satiullah 

and Haider in Filho 1993). 

Ethiopian agricultural environment may not escape from a similar problem as the present 

practice in the area is not different from that of the Bangladesh. Unless the harmful water 

so luble fertilizers of nitrogen and phosphorus are well treated and made compatible with 

the soil and other ecological components, the consequence will be of much devastating 

because the present Ethiopian environment is more degraded than the then Bangladesh. 

The adoption , adaptation and implementation of technologies both in the urban and rural 

environments have to be aplied with a detailed analysis of environmental accounting and 

management. I f not, the environment will be damaged to the extent Ethiopia could not 

afford reversing. 

2.2 The State ofthe Environment 

2.2.1 Global perspective 

When we say global environmental issues we are referring to large scale environmental 

issues that have a cross boundary effect. To view the state of the environment at the 

global level, it would be important to look into the issues that have brought world leaders 

together to worry about. Global warming, the greenhouse effect, ozone depletion , acid 

rain, desertification and conflicts are the main global problems. There is no way for each 

of these problems to remain a problem of one part of the glob though the magnitude of 

the impact could vary from the immediate source to a di stant place at a corner of the 

planet. The flood calamities, hurricane, conflicts at different parts of the glob and the 

wholesale destruction of aquatic life in international water environments are all global in 

effect. 
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It would not be that much difficult to notice changes on the global environment that have 

happened over the last few years. Human activities have changed the primary landscape 

of the environment replacing with man-made ones. This is a reality almost allover the 

world though all places are not equally affected (MOE 1990). 

" It is diffi cult to find landscapes anywhere that are completely natural. Most 

landscapes throughout the world have been altered to a lesser or greater 

extent, through human activities. Most landscapes are therefore cultural or 

secondary, sometimes called anthropogenic, technogenic where 

technological impacts are high" (MOE, 1990 : 191-192). 

The case is particularly true in the urban environment. The urban environment differs 

drastically from the rural environment for it is the place of man ' s greatest impact on 

nature. Urbanities remove the natural environment in a way irreversible creating a new 

man-made environment. Urban areas are centers of development and at the same time 

sources of most environmental problems such as pollution and waste damping. They are 

not self-contained in that the impacts of these problems go beyond their territories 

affecting the neighboring. Environmental changes, the change of natural landscape to the 

man-made, are more rapid in cities and thus the state of the urban areas is completely 

different form what it was before the settlement (UNESCO 1983). 

Thus, the state of the global environment is at a stage where the forces of poverty and 

'development' at two oppos ite polarities have strained. The poor in developed nations are 

totally dependent on readily avai lab le natural resources for subsistence. Almost all sorts 

of environmental degradations in developing nations are due to unwise use of the land, 

forests and animals by the poor majority for existence. The environment in developed 

regions too is suffering from an ever increasing economic need of the rich. The emissions 

of harmful gases which are the immediate causes of problems such as global warming, 

acid ra in and greenhouse effect are mainl y from highl y developed regions only to sati sfy 

the ir greedy economic development. 
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2.2.2 National (loca l) perspective 

Although there has not been sound technologica l pressure, the state of the envirOilment in 

Ethiopia seems even more alarming than that of the environment where poisonous gas 

emission is high. The poor in developing nations are as destructi ve as the rich for they are 

highl y dependent on the readi ly ava il able natural resources and exploit them exhausti vely 

for their survival. In a similar way, Ethiopians are virtually dependent on the biophysical 

environment (so il , water, air, fl ora and fauna) which easil y subject to depletion (Gedion 

2003). Thi s total dependence on such delicate components of the environment has 

degraded the environment parti cul arl y in the n0l1hern and eastern parts o f the country to 

the extent that is difficult to revert within a short period of time. 

"Some of the components notably land, forest, water and biodiversity are 

in more desperate situations than others more so to date than ever. If 

degradation continues so, our environment will be damaged so seriously to 

the ex tent that would go beyond human 's contro l" (Gedion 2003: 2 1) 

2.3. Environmental Prob lems 

Environmenta l problems are problems that place any negative impacts on any of the 

constituents of the environment. They are changes caused mainly by humans on any 

resources without being fair and considerate fo r the ri ght of generations to come as we ll 

as those li ving in the other part of the planet. 

2.3.1 Global Perspective 

Based on what causes them, environmental problems can be di vided into two - that 

occurred by natural catastrophe and that caused by humans. Problems such as drought, 

fa mi ne, fl ood, hurricane, earthquake, volcanic eruption, are those usuall y caused by 
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natural phenomena. Problems such as pollution, unwise waste disposal, deforestation, 

global warming, unemployment, contlict, desertification, etc are due to humans ' 

interference. Many of naturally occurring problems could have an essentiall y caused by 

human activities. Desertification, which causes a climatic problem and consequently a 

problem in agricultural production, may seem a natural phenomenon. In fact, humans are 

essentiall y the root causes of the problem. In a similar manner, flood could happen due to 

the effect of global warming due to the emission of chemicals into the atmosphere 

through 'developmental' achievements which n turn is the result of humans ' activities. 

While analyzing environmental problems in Nigeria, Agbola (1988) divides the problems 

as primary and secondary. The primary problems are those associated with 

underdevelopment and its attendant li ving conditions such as general poverty, apathy 

towards the environment, liv ing in slum houses and areas, inadequate water supply, lack 

of so lid and liquid waste disposal , and related others. The secondary ones are mass ive in 

scale and complex in dimension and are associated with the process of accelerated 

economIc development resulted for inadequate attention given to the physical 

environment. These include pollution (air/land/water), global warming, acid rain, and 

depletion of the ozone layer. 

Still others look into the type of the problem from geographica l perspective though a 

problem observed in a particular area could have a way to affect other environments 

found away from the source of the problem and possibly contributing to global ones. 

Accord ingly, they divide the problems as local , regional and global. What is local refers 

to the problem the effect of which is limited to that particular (specific) environment. An 

environmenta l problem caused by the harmful traditiona l skills in a particular 

environment, for example, is a local problem because it may not have a trans-boundary 

effect. A problem that affects places found in one geograph ical region are termed as 

regional. Problems that are common to the area in East Africa, the Sahara, etc could be 

taken as regional. Thi s, however, does not mean that the impact of local and regional 

prob lems is limited to the ir respective localities. What is local could have a regional and 

even a global dimension and scale unless it is managed and controll ed in the right time. 
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2.3.2 Environmental Problems (issues) in Ethiopia 

As the Ethiopian economy is predominantly agrari an, the major enviro nmental problems 

are those affecting this major economic activity. Thus, land degradation in all its forms

water and so il erosion, stalin ization and alkali zation, chemical degradation, physical 

degradation and biological degradation has been the main environmental problem fac ing 

the Ethiopian agri culture (Demil 2003). 

Similarly, Girma ( 1994) states the environmental problems as the major constraints to the 

country's development. Environmental issues especiall y those related to natu ral 

vegetation, soi l and wild animals are major constraint to the current development and 

more seri ously threaten ing fu ture prosperi ty of the country. 

The state of general poverty, which has been the image of the country fo r long, is the 

consequence of these environmental problems. Though they are indicators of poverty, 

plague speciall y HIV/AIDS and malari a are series problems that are devastating the 

precious human capital. 

Unmanageable population size has been another threat to the Ethiopian environment. 

Whi Ie the agricultural sector remains the major deployment area, land degradation has 

deteriorated the product ivity of the so il the major causes be ing the size of the human and 

li vestock populations which have gone beyond the carry ing capacity of the land (MOE. 

1990), CSA. 2006). The problem is more serous in urban areas. Unless strict measures 

are taken, the rate of urban population is estimated to rise to 30% by 2020. This, coupled 

with the deficiencies in sanitation fac ilities, sewerage systems, pollution management, 

wo uld make life in the urban envirorullent of poor quality (EPA 1997) 

Renewable natural resources (land , water, wood) on which the national economy depends 

have deteri orated to a low level of productivity: annual expansion of deforestation has 

grown to 80,000 - 200,000 hectares and about 40,000 tones of crop prod uction is lost due 
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to so il erosion. This is estimated to grow to 170,000 by 2010. The amount lost in 1990 

was estimated to be Birr 59 million. An estimate of 2 million livestock units wil l have 

been lost by 20 10. About 17% of the potential agricultural GOP was lost because of 

physical and biological degradation whereas that lost by forest depletion was 25% of the 

potential forest GOP in the same year. Only less than 2% of the water resource has been 

utilized for irrigation and power generation. The genetic di versity of Ethiopia's 

domesticated plants and its flora and fauna is increasingl y eroded due to humans' 

interference (EPA 1997) 

While tourism is an area that requires maintaining an attractive and healthy environment, 

most of the rich, natural and cultural heritages are at risk due to neglect, decay, removal 

and destruction . These resources cou ld have served as cohesive forces in the national 

consciousness and be impoltant elements in the development of the national economy 

(EP A 1997). This is another problem facing the Ethiopian environment that demands the 

responsibility of every citizen. 

2.4 Causes of Environmental Problems 

As di scussed above, environmental problems can happen due to natural phenomena or 

unwise human activities. The environmental problems that the world is suffering from are 

mai nl y due to human activities. Humans have created and brought strange substances to 

the environment which have changed the envirorullent to the extent that is di fficult to 

reverse (OemeI 2003). In fact , some of the naturally caused problems such as fl ood strike, 

storm hits, may directly or indirectly be consequences of humans' activities. 

It is when people push the issue of the env ironment aside and give the priority to the 

timel y economic demands that they stop to be friendl y wi th the environment. As a result 

economic advantages become more important than environmenta l considerations (Axen, 

1999). The demand could be for sustenance as in the case of the majority poor in 

developing countries or for luxury in developed ones. This ascertains the belief of most 

environmentalists who take poverty and development as the most enemies of 

environment (Gedion, 2003). The poor 111 developing countries ex ploit the readil y 
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avai lable resources using the unwise and traditional way. This brings about the depletion 

of resources to a stage where reversal to the original state would be beyond the abili ty of 

these poor. It is in thi s way that the environment specially (the flora and fauna) in the 

developing nations have been degraded even more seriously than those in developed 

ones. How the poor in these regions are desperate in handling and run only for their daily 

needs is best elaborated by Eckholm 's metaphor. 

"One of the saddest of all metaphor is sure ly that of eating the seed corn. 

Yet the inexorable pressure of population on the limited environment and its 

resource is forcing hundreds of millions of people to do just thi s, to burn 

cow dung instead of using it to enrich the so il , to cultivate steep slops until 

the precious earth is washed down the rivers" (Eckholm 1992: 7) 

Indeed, it is difficult to accept the rich as less destructive than the poor. The present 

world environmental issues such as global warming, acid rain , and the greenhouse effect 

are all mainly consequences of developments. It is the chemicals from industries in the 

developed nations that cause these global problems. 

The planet provides us with limited resources that would be over after go ing a short 

distance up and down in the dimensions. Besides this, any harmful treatment of them at a 

point on the planet can affect the other irrespective of its distance and thus requires a 

careful handling. The statement by Eckholm ( 1992) is all about thi s: 

"Within this tiny realm the seaborne wastes of one continent become the 

marine pollution of distant beaches. Toxic fumes from an industrial complex 

fa ll as acid rain hundreds of miles away, poisoning lakes and streams. A few 

greedy nations can over fish the sea wealth and can deprive all man kind of 

valuable food stacks. The desperate search for farm land and fue l wood in 

many parts of the Third World leads to the destruction of forests then so il 

erosion, floods and droughts" (Eckholm 1992) 
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All what have been di scussed so far are onl y the immediate causes of poverty. The real 

cause for all the problems is lack o f environmental literacy-literacy that goes beyond 

awareness to affect people's attitude and commitment (UNESCO-UNEP 1988). So long 

as people, regardless o f their economic status, are we ll aware of the long e ffect o f 

harm ful environmental skill s and deve lop the values that help them become pro-acti ve, 

there would be no way their economic demand deri ves them to leave environmenta l 

concerns as ide. Thus, the root cause fo r all the aforementioned environmental problems is 

lack of education in which lays the sustainable solution for the problem. 

Agbola ( 1988) tri es to gIve the root causes o f environmental problems by way of 

anal yzing hi s definition o f the environment ' the envirolUllent as a composite set of 

behavioral settings in which individuals act with diverse consequences. ' Thus, the causes 

of environmental problems fo r him are that imbibed behavioral patterns and acquired 

values super-imposed on the environment. 

2.5 Solution for Environmental Problem 

Before di scussing how it is used as a sustainable means for address ing environmental 

issues and thus as a sustainable so lution for environmental problems, it is important to 

look at how scholars define environmental education. Different scholars have defined 

environmental education in di fferent ways . The difference seems to have been caused by 

its mode o f deli very. Based on th is some define it as a process Lucko ( 1982), others as a 

theme UNESCO and UN HCR ( 1999), and Cartese (1 992) as a discipline. 

According to UNESCO and UNHCR, environmental education is a theme that deals 

basica lly on the relationship between humans and the environment as we ll as prepares 

humans how to li ve in harmony with the environment. 

" Environmental educati on is a theme that dea ls with the issue o f human 

beings in rel ation to the environment, its util ization and conservation . It is 
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one of the means of preparing individuals to li ve in harmony with the 

environment and take care of it" (UNESCO and UNI-ICR 1999) 

Preparing an ind ividual to li ve in harmony with the environment and care for it requires 

the development of all sorts of learning domains. The education should he lp the 

individual acqui re these behavioral domains which eventually develops a sense of 

ownership (value) that could go to the extent of say ing' it is mine and for my people to 

come, for the people in other parts of the environment; let us not spoilt it '. 

For Lucko ( 1982) envirorullental education is a process in wh ich issues of the 

environment are dealt in , for, and about the environment. It is an intellectual endeavor 

whereby both environmental and issues of other subject areas could be addressed. It is a 

subject that is capable of addressing immediate and remote environmental issues. 

Though the essence is not different from the above definitions, the following seem more 

comprehensive and elaborative. 

"Environmental education is a process aimed at producing a citizenry that is: 

knowledgeable about the biophysical and socio-cultural environments of 

which man is a part, aware of environmental problems and management 

alternatives of use in solving those problems and motivated to act 

responsibly in developing diverse environments that are optimal for li ving a 

quality life Lucko et a l as quoted in Akli lu (2006: 19) 

The definition seems to have been gIven from the point of view the objective of 

curriculum development. It refl ects the basic learning or behavioral profiles learners have 

to achieve. This could be a preferable definition for curriculum developers who want to 

integrate issues of the environment in the education system . 
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2.5. 1 Environmental Educati on as a Solution for Environmental Problems 

As a common property and concern for all people across the world the environment needs 

a coordinated effort to be saved from the danger that it has faced . In this regard, nothing 

has brought countries a ll over the glob together more than the issue of the environment-to 

search sustainable so lutions for their common problems (Eckholm, 1992). It is interesting 

that their discussion did not take them long to find the solution - taking environmenta l 

issues into the education systems. Many of them, including Ethiopia, were in the 

commitment (Aklilu 2006). Accord ingly, a few of them have oriented their curriculum 

with environmental issues. It is on ly when we create the awareness in a ll sections of the 

society, from the kid to the old , in al l pans of the globe, we can contro l the problem 

(Ax en, 1999). 

While expressing the state and the cause of the environment, Demel (2003) has stressed 

on education as a solution to the problem. 

"Thousands of chemical s unknown to the environment before are being 

poured to the air, water, and soil. In many places the physical environment 

is no more habitable and all these have created a fear of doomsday for 

humans. Though the situation is getting worse, it is still possible that the 

app li cation of an understanding of the functioning of nature and its 

limitation may rescue human beings' (Demel 2003) 

Describing how worst the state of the environment is, the scholar suggests eclucation as a 

solution to the problem- creat ing awareness and commitment how the envi ronment with 

all its constituents works as well as the li mitations in doing so. The knowledge is not a 

simple conceptuali zati on but an understanding that should enable citizens develop the 

attitude and va lues to enforce them take actions. In deed educati on is so powerful to bring 

about a concerted change; in this respect, in developing values in people to be concerned 

more for the wellbeing of the environment than for their economic demands. 

21 



The need for enviromnental education emanates from the need for ensuring sustainable 

deve lopment. As di scussed in the topics above, envi ronment and development are highly 

interwoven in such a way that whatever happens on one inevitably affecting the other. A 

number o f research find ings show the positive correlation between education and positive 

behavioral changes (Ak lilu, 2006). 

"The goal of sustainable development wi ll be feasi ble if proper educational 

strategies aimed at promoting awareness on the relevance of environmental 

conservation are undel1aken" (F ilho . 1993: 3) 

The wise utili zation and conservation of natural resources implies the proper 

understanding of the processes in the environment. This understanding should go beyond 

the cogniti ve knowledge and be expressed in actions. Environmental education deals with 

such action-oriented issues that enab le individuals to positive ly affect their environment 

and thereby contribute for sustainab le deve lopment (MOE 1990). 

The complex and multi faceted nature of environmental problems inevitab ly demands an 

education system suitabl y organized to affect the behavior of stakeholders who are acti ng 

on the environment. Offering environmental education at all levels of the system can 

affect all bodies with no natural and social boundaries so that they should be responsible 

to the conservation of the environment in which the li ve in. 

"Education to prepare people, young and old , to assume a more responsive 

and responsible attitude towards the environment, to equ ip policy makers 

and planners with the knowledge to make informed deci sions, and to 

provide managers and professionals with the skill s to implement sound 

environmental strategies, can clearl y make a signi ficant contribution 

towards redressing the fa ilures and neglect of the past" (Fi lho 1993: I) 

In addition to thi s, the re lationship between man and hi s environment is a function of 

cu lture, level of technological development, educati on status and the perceived 
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magnitude of the ex isting environmental problems. Thus, understanding the effect of 

these factors and developing sensitivity to the environment is poss ible but through 

education (Agbola, 1988: 23). 

According to Hale mentioned in Filho ( 1993), the need for environmental education can 

al so be viewed from methodological perspective. This emphasizes the importance of 

teaching environmental education in the environment. [n promoting environmental 

education, attention must be given to the fact that environmental education can enhance 

and serve as a vehicle for the deli very of a ll subjects of the curriculum. It is true that 

whatever issues raised in any di scipline have to be looked and addressed with a close 

reference to the environment both immediate and at a di stance. 

2.6. Historical Developments of Environmental Education 

2.6. 1 Global Perspective 

Humans' awareness of environmental problems dates back to the 13 century when 

Edward I of England proclaimed to ban the burning of coal by craftsmen to protect air 

pollution (Eckholm 1992). However, concerted efforts to care for the environment started 

in the earl y 1970s when governments allover the world agreed to take education as a 

sustainable means for environmental problems (UNESCO 1989, Aklil u 2006, Filho 

1993). Thus, environmental education being a reliable and sustainable means for the 

problem is not as old as the time humans started to pollute and degrade their 

environments. [t is not even as old as the time when they became conscious of the 

problems. EffOlts seem to have started only when the impact of humans ' unfi'iendly 

activities and techno logies on the environment reached its climax to the extent of 

threatening their ex istence. The ever increasing global warming, the green house effect, 

water and air pollution, land degradation in all its forms and an extravagant utili zation 

resources were serious problems that forced countri es both developed and undeve loped 

to come together and di scuss fo r a sustainable sol ution. 

Though there were other important international and regional events held on 

environmental education, the intergovernmental conferences of Nevada (1970) , 
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Stockholm (1972), Tbili si (1977), UK ( 1988) and Rio de Janeiro (1992) were very crucial 

landmarks for the development of environmental education (Aklilu 2006, Filho 1993, 

Eckholm 1992). The 1970 Nevada of USA conference was the first event to di scus on the 

definition and goals of environmental education which were later well done in 1977 of 

Tbili si in Russia to which all participant countries were committed. The 1972 

Stockholm's conference was a spec ial and hi storic event for it recommended educati on 

(environmental education) as a sustainable means for so lving envi ronmental problems. 

The Tbilisi conference was able to spell out the mutual relationship between development 

and the environment. At the Tbilisi conference, countries agreed on goals, objectives and 

principles of environmental education. One year after Tbili si, a resolution passed by 

European countries on the content and methods of envirorUllental education that all 

member countries had to apply which helped all member countries adapt in their 

education systems (Eckholm 1992). 

The Rio de Janeiro ' s 1992 Conference on Environment and Development by United 

Nation gave a new momentum to the development of envirol1l1lental education. While 

discussing and prescribing the detail measures necessary for achieving sustainable 

development, the conference devoted one full chapter (Chapter 36) to environmenta l 

education (Aklilu 2006), Filho 1993). Accordingly, many of the countries have taken the 

issues of the environment into their curriculum with a common perception that 

deve lopment without considering and sustaining the envirorunent is not sustainable 

(MOE 1985). 

2.6.2 Environmental Education in Ethiopia 

Although the introduction of environmental education to Africa dates back to 1961 , the 

time African education mini sters agreed to liberate African education from co lonia l 

domination, it started in Ethiopia late in 1985 in a form of a project - Environmenta l 

Education Project (MOE 1992). It is believed that the project was a further improvement 

of the Soi l Conservation Project Initiative which had been run by Ministry of Agricu lture 
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in co llaboration particularly with SIDA the main objective being to teach fanners on the 

then environmenta l problems and take protective measures (Aklilu 2006) 

Thus, it is di fficuit to attribute the start of environmental education and related actions in 

Ethiopia mainly to the international calls such as the 1961 Addis Ababa's conference on 

African education, the Stockholm (1972) and the Tbi I isi (1977) conferences. Yet it is at 

the same time difficult to totally reject the international influence as environmental 

subjects such as Agriculture, Geography, Chemisty, Biology, home sciences that were 

offered in the 1970s and 1980s could have been affected in some way Girma ( 1994). And 

th is was the case in many of African countries too (Riedmiller and Mades) . The inception 

of environmental education or the introduction of the initiative, EEP, was rather highl y 

related to the efforts made by governmental and non-governmenta l agents with the 

motive to control the then severe envirorullental degradation in the country (Aklilu 2006). 

Though the program, EEP, was run using schools as centres of the project, the issues 

addressed were not taken in the formal curricu lum. Only primary school teacher trainees 

in the project areas (Awassa, Harar, Debre Birhan and Dessie), students in 24 primary 

and I S secondary schools, the commlmity around project areas, 21 Community Skill 

Training Centers and 3 Basic Education Development were beneficiaries of the project. It 

could have brought a remarkable change at a national level if the curriculum had been 

oriented with the issues of the environment (Aklilu 2006, Gebeyehu 1992). 

The educat ion system before 1994 was largely based on forei gn curricu lum . Thus, its 

usefulness to the objective situation was debatable (MOE 1994). one could imagine how 

addressing environmental issues cou ld be difficult in a situation where the curriculum 

was not attentive to the local reali ty. As the researcher was the product of thi s education 

system, the only opportunities were he is able to trace in thi s area were offering 

Agricu lture as a subject in both upper primary and secondary schools and running Labor 

Education programmes schools used to practise on environmental mattI's . Schools had to 

run the Labour Ed ucation programme on regular basis and every teacher and student had 

to participate. In most cases, Labor Education programmes actions started within the 
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school compound usuall y by planting trees and went out to the nearby environment 

usually for a similar action. It is expected that the guideline the schools were using for 

their Labour Education programmes might have been supplied by EEP for thi s was one of 

its strategies for di sseminating environmental awareness (MOE 1992). As a participant of 

the Labour Education programme in both primary and secondary schools, it is the 

knowledge of the researcher that LEPs were not accompanied by awareness raISIng 

except that integrated in subjects like Agriculture as subject matter issues . 

Unlike the case with the LEP, the methodological approach in Agriculture was rather 

theoretical though the subject was not designed to teach environmental issues approach. 

The subject is essentially environmental but it was about agricu ltural science. With the 

exception of a very small plot for model (experimental) skill s done in the school 

compound, the teaching learning process was theoretical. Surprising yet, the content and 

method of the subject matter were not based on the loca l (Ethiopian) context. As what 

was true in other subject areas, the curriculum was forei gn oriented (Tekeste 1996). It is 

to be recalled that the model garden plots in the schools compound had a contribution 

particularly in growing and distributing seedlings to the community. After all , schools 

could have contributed more than thi s to their enviror1l11ent if there had been aware of 

their real business-serving the community being as centre of change in all aspects. 

2.6.1.1 Environmental Education Project (EEP) 

Environmental Education Project was a six year long pilot prgramme ( 1985-1 992) 

practised in four centers . It was launched after a survey was made on the contents, 

methods and materials necessary and relevant to the Ethiopian environment. In addition 

to this it was built on important lessons gained from MONs prev ious rural initiatives 

and SCPI. Base on this EEP had a clearl y articulated objective, strategies and 

organizational set up which was establi shed to involve all stakeholders in the educational 

structure (MOE 1992). 
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General objectives: 

I. to rai se the capacity of the education system through training and dissemination 

of technical information; 

2. to promote widespread pattern of community based actions in the formal and 

non-formal education systems; 

3. to ensure the relevance of education in so lving the problems faced by the rural 

population by promoting greater understanding of the environment. 

Specific objectives: 

I. To promote better understanding of the relationship between man and nature 

and develop a better grasp of the scientific principles, wh ich can be drawn from 

these experiences; 

2. To strengthen and enlarge the areas of cooperation between schools and the 

community in rising the conditions of life; 

3. To strengthen the concept and implementation of Labour Education. 

Strategies 

With the objective to produce a multiplier effect down to the grass root level , EEP had 

three way of information di ssemination : 

I. Training and orientation of the education staff; 

EEP was conscious of the importance of orienting coordinators and decision 

makers at different levels of the system for its implementation. To this end, many 

seminars and workshops were organized on different environmental issues both 

by MOE and project centers at all levels. Relevant sect ions such as trainees, 

Awraja Pedagogical Centers (A PC), teachers, community skill Training Centers 

(CSTC) were involved in these seminaries and workshops (MOE, 1992) 
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2. Information dissemination and production of instructional materials 

MOH , MOA and other institutions were involved especia ll y in the production of 

materials. Books, fact sheets, pamphlets, posters, magazines, education minimedia 

and videos were commonly used (Aklilu , 2006, MOE, 1992). 

3. Practical actions 

Although there was a problem at the beginning of the project time, the theoretical 

classroom lessons on the environment had a practical end in the field around the 

school s. 

The summative eva luation made on the EEP at the end of the project time was able to 

point out the strengths and drawbacks of EEP (MOE 1992). 

2.6.1.2 Achievements of EEp 

As a pilot project, EEP did sound achievements that had a practical impact particularly in 

the project areas. These include: 

• Schools gave emphasis to the already existing environmental issues in the 

curri culum; 

• The practical actions on the environment led pilot schools to start research 

attempts on the surrounding problems; 

• Motivated fanners around the project areas to take actions on 

environmental problems; and 

• Set grounds whereby the education system could take the issues in the 

curri culum. 

2.6. 1.3 Limitations of EEP 

Almost all the limitations with EEP were directly or ind irectl y attributed to its poor 

connection with the curriculum. As to (Aklilu 2006), the project could have affected 

areas around the country if it were able to take even the issues in the guidel ine. The 

limitati ons include: 

• A limited scope for it covered a very insign ificant portion of the country; 

• Dea lt only some aspects oCthe environment; 
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• It was donor oriented; and 

• Little effort to affect the secondary curriculum. 

2.7 Goals, Objectives and Principles of Environmental Education 

For Eyre (1989) ignorance in environmental issues is ' not a bliss', rather a ' suicide '. This 

is to emphas ize that the aim of environmental education must not merel y to learn about 

the environment but to foster the concern that could lead to committed action to care for 

the environment. This clearly shows how goals and objectives of environmental 

education should be action ori ented. 

The 1977 Tbilisi intergovernmental conference on environmental education came up with 

goals, objectives and principles for environmental education which have been used by 

countri es as guidelines for curricular integration (UNESCO / UNEP 1985). The goals as 

it is true in other subject areas are general (broad objectives) the achievement of which is 

ensured by accomplishing the specific objecti ves. In other words, they are overall targets 

learners are expected to achieve learning environmental education. Whereas, objectives 

refer to the speci fic outcomes that could be obtained after a particular lesson is 

conducted. Principles are theoretical frameworks based on which the goals and spec ific 

objecti ves are derived. 

Goals of Environmental education 

• To foster clear awareness and concern about economi C, social , political and 

ecological interdependence in urban and rural areas; 

• To provide every person with opportunities to acqui re the knowledge, attitudes, 

va lues, commitment and ski ll s needed to protect and improve the environment; 

• To create new patterns of behavior of individuals, group and soc iety as a whole 

towards the environment. 

Objectives: 

• to help social groups and individuals acqu ire an awareness of and sensitivity to 

the total environment and its alli ed problems; 
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• to he lp social groups and indi viduals acquIre a set of va lues and feelings of 

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

environmental improvement and protection; 

• to help social groups and individuals acquire the skill s for identifying and solving 

environmental problems; 

• to help social groups and individual s with an opportunity to be activel y involved 

at all levels in working toward the resolution of environmental problems. 

2.8 Environmental Education in the Curriculum 

2.8.1 Philosophical View 

There are man y ways other than the formal educational system whereby people can 

acqu ire knowledge, attitude and skill s in environmental issues. But these ways are not as 

effective as the formal way of delivery for the latter is more systematic in integrating the 

aspects in a promising way to bring a positive change to the environment (UNESCO

UN EP 1989). Learning in environmental education is more than the cognitive study of 

the relationships of components in the ecosystem and of the symptoms. Environmental 

education should help the learners explore thc issues around and their root causes to make 

a meaningful intervention. 

The fo llowing are internationally accepted principles of environmental education that an 

education system need to refl ect in the goals and objectives of the respective curri cu lum. 

Environmental education should: 

• consider the environment in its totality- all natural and man made; 

• be a continuous or life long process; 

• emphasi ze active participation ; 

• examine major issues from local, regional and global perspective; 

• focus on current and potential situations; 

• be interdisciplinary or multidi sciplinary in its approach; 

• emphasize the complexity of environmental problems and thus develop critical 

thinking; 
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• utilize di verse learning enviromnents; 

• focus on the learner' s own community ' 

• rel ate environmental sensitivity, knowledge, problem so lving and value 

clari fication at every grade level to the learner ' s community; 

• enable learners to playa rol e in planning their learning experi ences and provide 

an opportunity for making dec isions and accept thei r consequences. 

Thus, it is clear that the general philosophical direction with enviromnental education 

seems some what constructivist for it encourages acti ve learning placing the learner at the 

center of the learning process . Learners are required to explore the environmental issues 

at the different levels and try to understand the root causes as we ll as possible methods of 

alleviating the problems. 

2.8.2 Contents of EnvirolUnental Education 

The aim of environmental education is to enable individuals to ga in knowledge, attitude, 

and skill s to live in harmony with their environment (Aklilu 2006, UNESCO, UNEP 

1988). Environmental issues are contents of environmental educati on that should be 

add ressed at a ll levels of the environment - local, national and global O ' Donoghue and 

Naught in Akl ilu (2006) . An education system becomes environmental onl y when it 

adequately refl ects these issues in relevant contexts Chelli ah in Filho (1993). 

Though most envirollllental problems have a global character, the contents of the 

curriculum should start with the nearest and familiar environmental concerns. The nearest 

and the most familiar environment for the learner is the family which in fact begins with 

hi s/her individual situation. A learner in rural areas should first be taught of rural issues 

that are around and then go to the remote regional and global issues. Pollution from huge 

plants, wastage from industrial by-products, acid rain in deve loped areas may not be a 

primary national environmental concern for countries like Ethiopia while there are series 

local problems as land degradation, deforestation, unmanageable population growth and 

HIV/A IDS are devastating the environment. Thus, it is apparent that the content should 
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start with personal hygiene of the learner and goes to the global issues as global warming 

and green house effect. 

Education becomes environmental only when it adequately reflects problems and issues 

of the society Chelliah in Filho, A. (1993). 

" Each country has its own peculiarities, resources, problems and 

requirements to which individual aims, the contents and methods to be 

adapted so that men and women may be enabled to play their full role in the 

life and development of a nation" (Demel 2003: 18). 

Hence, we can understand as each country has its own local realities and priorities. The 

focus in developed countries would be more with respect to the impact of technologies 

whereas those in developing countries like Ethiopia could be on the preservation of 

agricultural resources. Besides thi s every environmental content should be built in and 

reflect cultural and social values of the community. In this regard, integrating indigenous 

knowledge and strategies for instance is crucial as it could have a naturally built in 

system for managing environmental problems. Ignorance of these will ultimately 

aggravate the problem for there would be a loss of interest on the learner or actor's side 

(Demel 2003). 

Environmental issues (contents) in Ethiopia according to Demel (2003) are classified into 

two: resource management and conservation and environmental degradation. These 

are issues about causes of environmental problems and the means to solve these 

problems. [n a similar way Aklilu (2006) expresses hi s concern that environmental 

education in the Ethiopian context should help the realization of conservation based 

agriculture. This is quite important to note where the curriculum should focus. 
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2.8.3 Approaches and Methods to Integrate Environmental Issues 

An educational system may help bring about prosperity to a particular generation or to 

certain section of a society. If thi s is done at the expense of the benefit of future 

generation and of societies in other part of the globe, the system is not in a way it is 

expected to be. What makes a curriculum relevant and effecti ve in addition to its 

contents, therefore, is the method it has employed. This entail s the need for making 

thoughtful effo rts in se lecting appropriate approaches and methods of teaching. 

Methodology is central and very fundamental for achieving goals of a curriculum. 

There are two ways of address ing environmental issues into the curriculum: 

Interdisc iplinary or multi-disci plinary (Filho, 1993; MOE, 1992, UNESCO-UNEP, 1988). 

In the former approach, contents are treated in a separate subject whereas in the latter 

they are integrated across relevant disciplines. In integrating issues in a cross-curricular 

approach, the lion share of the contents is addressed in subjects which are essentially 

environmental such as Chemistry and Geography (Filho 1993 : 44). 

The choice of using a particular approach depends on the ease of implemcntation, 

teachers ' competencies, curriculum load, etc. Treating the issues in a separate subject 

could let students and teachers give more emphasis than the case otherwise. Cartese 

(1992), for example, strongly supports thi s approach for he beli eves the system is more 

helpful to develop critical thinking, problem solving and decision making skill s towards 

achieving sustainability. 

Professionals like Ali ( 1990) do not advise to use the multi-disciplinary approach for the 

issues in thi s approach are usua ll y treated as secondary themes. The problem they rai se is 

in relation to teachers' competence. If teachers are not trained how to teach on 

environmental issues, they would take them as secondary issues even though they are 

aware of the problems. Besides thi s cross-curricular approach does not force the system 

to provide the necessary learning resources as there would be no a separate resource 

all ocated to environmental education (Fliho 1993) 
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There are scholars who prefer the multi-disciplinary approach rai ses also methodological 

advantages . For Axen ( 1995), the diverse nature of the environmental problems and of 

the environment itself, the understanding, attitudes and skill s that we want to develop in 

environmenta l education cannot be attended by teaching in single subject. Besides 

addressing celtain issues pertaining to each subject area, every di scipline could use the 

environmental education as means for creating a contexts for every subject matter issue. 

The following quotation by Flint (1999) emphasizes these methodological important of 

the multi-di sciplinary approach: 

"Cross- disci plinary education en larges the students' awareness of issues 

and methods beyond their own di sci plinary inquiry, enabling them to 

explore the interrelations of these issues and methods, and encouraging 

students to regard their own studies in a broader social and ecological 

perspecti ve" Flint (1999: 161). 

Curriculum, designers should be aware of factors that affect students ' knowledge, 

attitude, and the practical involvement they need to develop in environmental issues. 

Different research findings show that curricular focus and teaching strategy, age/grade 

leve l, sex, academic stream, source of information and place of residence as the factors 

influencing students' performance (Aklilu 2006). 

Through di scovery, exploration, observation and experimentation , the pupils can learn 

about the environment in practical ways . Applying this both in and outside the schools, 

the learns could come to see how knowledge, attitudes and sk ill s can make a difference in 

people ' s li ves (UNESCO / UNHCR ,1999). 

Environmental education should be developed locally and cannot be imported from 

outside Filho and Hale ( 1992). By saying so they advise curriculum developers to treat 
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envi ronmental education from three perspectives- education for, about, and in the 

envi ronment. With education about the environment we can add ress the cogni ti ve aspect 

necessa ry for a particularly understanding of the relationships between components of the 

environment. With education for the environment, the curriculum addresses attitudinal 

aspects and thi s in turn could include two ti ers-awareness and commitment. Education in 

the environment is all about using the envirorullent as an inevitable context for address ing 

issues of the environment-it is using the environment. [n the case of education for the 

environment, attaining the second tier, commitment, is more difficult as it requires a 

personal life style which is consciously di sciplined to take deci sions and perform actions 

in favor of the environment Eyre (1989). 

What is more important but difficult in environmental education is developing learners' 

attitude and sk ill. To thi s end, Eyre (1989) advises to give particular focus to these 

domain. 

" We know what has gone wrong with our envirolllilent. We know in theory 

and in technical terms how to put it to right, at least where poss ible and 

feasible. Only when the psych of the population can incorporate a truly 

crusading attitude is there likely to be much hope. That crusade might as 

we ll begin where there is some chance o f its being effective: in the area of 

education Eyre (1989: 84)." 

In designing a environmental education, the Tbili si International Conference on 

Environmental Education recommended that curriculum objecti ves be set to develop the 

five basic profile elements - awareness, knowledge, attitude, skills and pm1icipation. 

Learner's activities need to be deve loped with great emphasis given to problem solving 

skill s and values . The method of learning should be exploratory and learners need to 

empl oy problem so lving skill s UNESCO-UNEP (1 989: 7-11). The following are 

procedures each with a profile learners are expected to acquire in the learn ing process. 

• recogni zing environmental problems; 

• defining the problem; 
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• comprehending the problem; 

• collecting information; 

• organ izing information; 

• analyzing information; 

• generating alternative so lutions; 

• developing a plan of action; 

• implementing a plan of action. 

All this is done to help learners be aware of their beliefs, attitudes, values and actions 

related to environmental problems and enable them explore the consequence of their own 

actions (valuing process) and finally to generate alternative solutions. The valuing 

process can follow the following steps UNESCO-UNEP (1989) 

• presenting an issue 

• suggesting alternative solutions 

• consider the consequence of each alternative 

• expressing fee lings about the alternati ve 

• making a choice regardi ng one's own behavior 

2.8.4 The Confluent Approach 

For a meaningful environmental education to take place, there should be a methodology 

that helps the behavioral domains influence each one another. The Confluent Approach is 

believed to be an effective alternative for thi s purpose KSTF (1994). This approach 

involves folJl' elements; theory, experi ence, evaluation and action. Each of the elements 

should be add ressed with a clearl y defined aim, method and basic questions. 

This element (Theory) primarily involves a ' traditional ' teaching to convey information 

in the form of background data. In the second element (Experience), personal experiences 

in the issues are brought to the classroom to make the learning practical and tangible. The 

experience could be from the learners themselves of the anyone else. The third element 

(Evaluation) deal s with learners ' attitudes towards the issue under cons ideration and thi s 
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is an important step check if they have owned the required values . The fourth element 

(Action) is a bout the relationship between the theme of the issue, the learner and the 

reality-expressing this relationship in actions. What to begin with, is not prescribed; what 

maters the start is the nature of the issue. 

Table 1: Confluent Approach to environmental education 

Elements Aim Method Key question 

Theory Acquire fundamental Various forms cou Id be What is ... ? 

understanding as we ll as employed including 

key terminologies interviews, lecture, 

studying literature, films 

Experience Use learners' experi ence Field work, visits, group How does it work? 

and refl ections discussion, reading, 

laboratory experiments, 

nature studi es etc 

Evaluati on Promote sel f awareness and Self eva luation, group What do I think? 

increase learners' att itudes eva luation What do the group 

and values; think? 

Develop insights into the 

standards they li ve and 

finally; 

Adopt a position on the 

Issues 

Action Promote the abili ty and will In volving learners to How can I apply my 

to act and brin g the des ired solve practica l problems knowledge, my 

changes (commitment) (eg. writing letters to the insight, my 

press, training others) expenence JJ1 a way 

that contributes to 

soc ieti es? 
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CHAPTER THREE 

Research Methods 

3.1 Data Sources 

The data sources employed include students, teachers, documents and the school 

environment. A total of 348 grade ten students and 38 teachers Chemistry or 

Geography all from the sample schools participated in the research. The syllabi and 

learners ' texts of the respective subjects were the main documents inspected for 

content analysis. Observations on the school environment and records on co

curricular activ ities were a lso made to collect data. 

3.2 Sampling 

Environmental education is offered as a single subject in the general secondary leve l. 

As what is the case with the issue of HlV / AIDS, famil y planning and others, 

environmcntal matters are expected to have been integrated in a multidi sciplinary 

way across all the subject areas. The researcher selected Chemistry and Geography 

for the reason that these subjects are believed to be most relevant to treat 

environmental issues for they are essentially environmental UNESCO-UN EP ( 1989). 

The major environmental problem in Ethiopia is land degradation in all its forms 

caused mainly by unwise handling of the flora and fauna Demel (2003) which is more 

of an issue of Geography. Major global and regional problems as global warming, 

acid rain, desertifi cation and others caused due to chemicals are very much the 

subject matter of chemistry. Thus, a thorough evaluation into these two subject areas 

could give evidence fair enough to evaluate how far the curriculum at this level was 

rel evant to affect learners' knowledge, attitude and skill. 

The research was conducted in three schools (Abayminch, lnjibara and Ghion) in 

Amhara Nat ional Regional State. The schools were selected from different 
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administrative zones with different environmental realiti es . Though there were no 

records on how much, a large part of West Gojjam and Awi was covered with 

indigenous nora very few decades before. A considerable area of ranged land in Awi 

has been covered by reforestation sk ill. This was not the case in West Gojjam as a 

result many parts of the region were bare the most affected area being that around 

Abayminch. Ghion is an urban school in Bahir Dar where the environment is 

substant ially different from that of lnjibara and Abayminch. Thus, the purpose of 

taking samples from different environments was to evaluate how capable the 

curriculum was in addressing problems pertaining to the different learning 

environments. 

Selection of students was both purposIve and random. It was purposive 111 that 

students in the urban school (Ghion) were only those with urban background and 

those in rural areas with a rural background. More than 15% of the students were 

randomly selected with almost equal gender proportion. This proportion of a 

population can fairly represent such a homogeneous population Cates (1985). 

3.3 Instruments 

Three instruments were used for data collection: criterion referenced ( mastery level) 

test, questionnaire and content analysis checklists. The criterion referenced test and 

the questionnaire were prepared for students and the content analysis checklist for 

teachers. Two content analysis check li sts were prepared one for Chemistry and the 

other for Geography teachers (Appendix C). 

All the instruments were prepared wi th the help of experts in the area. All the 

instruments were piloted and improved accordingly. The test items were evaluated for 

reliability, credibility and level of difficulty (Appendix D). Accordingly some of the 

items in the test were changed, improved and many other items were added. The pilot 

test was helpful to indicate students ' problems in responding to a questionnaire. Due 

to thi s open-ended items on detail issues were reduced. The pilot test showed that all 
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teachers were not equally aware of environmental issues and thi s was an obstac le in 

coll ecting reliable information. To tack le thi s problem in the actual data co llection, 

the researcher had to discuss the issues with sample teachers to increase the re li abili ty 

and feasibility of the data. 

3.4 Data Collection 

Data were collected from all Geography and Chemistry teacher on a number of 

research issues using the check li sts included in teachers' questionnaire. Teachers 

were provided relevant topics against which they evaluated the issues. The categories 

for eva luation included: contents' integration, relevance, adequacy and method. All 

the topics were taken from the syllabi and students' texts (grades 9 and 10). The 

evaluation was made using a four point rating scale (ve ry good, good, poor and 

never). Based on the lesson gained from the pilot test, teachers were given brief 

explanation both about environmental and what they had to do on the eva luation. This 

helped a lot to collect data on all the items addressed. 

All the items addressed in criterion referenced tests were on students' knowledge. 

Based on the specifications prepared with help of test developers, a total of 60 items 

drawn from Geography (40) and Chemistry (20) were administered. The items were 

set from grades 9 and 10. As the purpose of the research was to test perfo rmance in a 

particular issue, the test was criterion referenced with 80% mastery Borich & 

Kubiszyn (2003), David and Robert (2003). Students who scored 80% and above 

were considered to have accepted level of knowledge. As a supplementary to the data 

obtained on the test, open-ended items were also administered for students for 

collecting additional data on their knowledge. The data were collected in Amharic to 

avoid language barriers in expressing their ideas. 

The data on students' attitude and skill were collected using inventori es (12 items for 

attitude and 7 for skill). [n both cases students were asked to rate their agreement on a 
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five point scale (strongly agree, agree, difficult to decide, di sagree and strongly 

di sagree) for attitude (always, usually, sometimes, seldom, never) for ski ll. 

3.5 Data Organization and Analysis 

Data were organi zed against the malll research variables - content integration, 

knowledge, attitude and skill. For all variables, organi zation was made by schools, 

gender and location. Frequency and percentage tables, graphs and charts were used to 

present the data. Both descriptive and inferential statistics were used for data ana lysi s 

and the computations were done with the help of SPSS package. If the differences 

between the categories were stati stically signi ficant, independent samples t-test and 

ANOY A were used at 95% confidence. 

Data from the test were organized and analyzed to evaluate students ' knowledge at 

80% level of mastery. Only students with scores 48/60 (80%) and above were 

evaluated to have the required knowledge in environmental issues. Data from the 

open-ended question were also used as a supplementary for evaluating their 

knowledge. Student' s knowledge was compared by school , gender, location and 

subject area. If the differences in students ' performance were significant, 

' independent samples t-test' was computed for two independent variab le (gender and 

location) and one-way ANOY A between the schools. 

<1tiPvlj 
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CHAPTER FOUR 

Data Presentation and Discussion 

Introduction 

Data organi zations and discussions were made around the four maj or research issues 

(variables) - content integration, students' knowledge, attitude and skill in environmental 

issues. The data on content evaluat ion were organized and ana lyzed to answer questions 

on the in tegration, relevance, adequacy and methodology of environmental issues. The 

data through the mastery test were used to evaluate the status of students' knowledge and 

the those tlu·ough the questionnaire, for measuring attitude and skill. Data on students' 

knowledge, atti tude and sk ill were analyzed in terms of location, school and gender using 

both descriptive and inferential statisti cs. 

Before the presentat ion and discussion of the data and the findings, a general description 

is given on the courses under consideration (Chemistry and Geography). This is 

important for it helps readers draw a clear picture of the background of the courses 

(curri culum) for thei r evaluation on the research processes and findings. 

4.1 An Overview on the Courses 

As the general education system requires students to attend all subjects from social and 

natural sc ience streams, the subjects Chemistry and Geography are delivered to all 

students in the level. This is done so with the belief that such an exposure to di fferent 

d isciplines would help to cultivate c iti zens with a ll-round personality (MOE 1994). 

Besides thi s, the system of the curriculum allows the integration of important issues as 

issues of the environment, HIV/AlDS, fam il y planning and others in a multi-di sciplinary 

way. Thi s approach is accepted appropriate in a s ituation where there is a shortage of 
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curricular fac ilities particularl y teachers with the required training In spec ific areas 

(Cartese 1992). 

Although it is possible to integrate the issues in all subjects, fo r reasons mainly attri buted 

to pedagogical and nature of the subj ect matter, some subjects are most appropriate for 

the integration of such issues. For the same reason, Geography and Chemistry are 

considered suitable subject areas to address environmental issues as their subject matter is 

essentiall y environmental (Fi lho 1993). Unless there is a methodologica l gap in designi ng 

the contents, fo r curricu lum developers usually forget the issue of ' teaching fo r the 

environment', almost all contents in both areas are either essentiall y environmental or 

have the room to entertain enviromllental issues Whether the curri culum had relevant and 

adequate objecti ves and contents fo r affecting students behavior in environmental issues 

was one of the obj ectives of thi s research . The investigation on the syllabi and tex ts 

identi fied the objecti ves and contents summari zed in the tab les below. 

Table 3: Environmental objectives and contents addressed in Geography syllabi 

Objectives Contcnts 

-Develop basic skill s in understanding, using maps -Makin g and using maps; 

-Analyze processes and facto rs of land fo rmatio n; -Weather and climate - factors, 

-Comprehend the elements of weather and climate and the contro ls and consequences ofc limate 

mechanisms that create di scern ib le climate pattern in Ethiopia and weather changes; 

and the world at large; -Humans and the environment-how 

-Distingu ish the major natural resources and associated they affect each other; 

problems -Distri bution and degradation of 

and thereby deve lop a set of val ues and fee lings of concern for natural resources 

the resources and the moti vation fo r active ly participati ng -Envi ronmenta l hazards and drough t 

in their protect ion; -Environ mental po licies 

-Understand some basic concepts, measures, theories and -Threats aga inst the human resource 

impacts of population growth on soc io-economic deve lopment HIV/AIDS, poverty, population 

and th e environment and measures taken to harmonize in exp los ion, ill iteracy 

Ethiopia in particular and in the world in general; -G lobali zation- advantages and 

-Recognize major types of economic acti vities ski lid in Ethiopia di sadva ntages 

and the world at large, factors affecting their distri bution as -Self reli ance and dependency 

we ll as their levels of distributi on. 
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Table 2: Environmental objectives and contents addressed in Chemistry syllabi 

Objectives 

-use laboratory equi pment and chemi ca ls without affecting the 

environment; 

-appreciate problem-solving att itudes ; 

-rea l ize the human istic object ives of sc ience; 

-deve lop personality characteri st ics such as neatness, diligence, 

responsibility and carefulness; 

-understand the cause and problems of environmental pollution and 

know the methods used in environmenta l protection 

Contents 

-environmental pollution 

(a ir/water/ land pollutions) 

-global warming; 

-greenhouse effect; 

- waste di sposa l 

The sy ll abi for the level have clearl y set objectives on environmental issues which 

students are expected to achieve at the end of the level. Many of these objectives were 

not included in the list of level objectives given on the first pages of the documents. 

Rather they were included in the li st of unit objectives. Including the objectives in the li st 

of the general objective of the level shows the emphasis given to the issues. However, 

thi s should not be taken as a big gap as long as the required contents are addressed with 

the specific unit objectives and di scussed accordingly. 

If we pay a cri tical look on each of the objectives, we could imagine how comprehensive 

they are to address important enviromn ental issues. Population, land degradation in all its 

forms, environmental issues related to whether and climate, resource management, 

economic activ ities and other Issues are usuall y addressed 111 Geography 

(UNESCO/UNEP 1988). The objectives reflect all the issues though what is important in 

education particularl y for such action demanding curricu lar issue is what is done by the 

schools in the actual teaching learning process. 

The worry of the present world in relation to enviromnental degradation is due to the 

action of chem icals which is more of the subject matter of chemistry (Demel 2004). The 

objectives seem to have been set with thi s in mind. Parti cu larly the last objective could let 

teachers discuss these issues a ll together. The major issues as pollution, waste di sposa l, 

global warming which are more of the effect of chemicals were addressed in th is subject. 
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This shows the presence of a curricular ground for cultivating students who are 

env iro nmentally conscious. 

4.2 Content Integration 

As indicated in the methodology part, the content analys is was made based on subj ect 

matter topics . Teachers were given a li sts of unit topics taken from the syll abi of the 

respective subjects to express their agreement in terms of topic ' s relevance for integrating 

environmental issues, relevance of the integrated issues, adequacy, methodology, and 

incorporation of local, nati onal and global issues. The first two variables were evaluated 

using Yes- No option the rest using a 4 point scale (very good, good, poor and never). 

Subject matter topics in which environmental issues were analyzed 

Geography: 

map reading 

humans and the environment 

economic systems and activities 

Chemistry: 

class ification of the e lements 

phys ical states of substances 

natural reg ions of the Earth 

population geography 

weather and cl i mate 

chemical bonding 

electrochemistry 

hydrocarbons 

chemistry and industry 

inorganic compounds chemical reactions 

Whether these topics were relevant fo r the purpose, the selection was made with the help 

of curriculum developers and subject teachers. Topics with similar contents were put 

together for methodological convenience. 

4.2.1. Topics' Relevance for Addressing Environmental Issues 

The fact that the subjects are essenti all y environmental is self-ev ident to accept all the 

topics in the li st as relevant for integrating environmental issues. But the evaluation on 

topics' relevance was done for two purposes: to check if all subject teachers were aware 

of this and to save teachers' time letting them focus only on topics they accepted relevant. 

46 



In thi s regard , Geography teachers seem to have been well aware of the fact that contents 

in the subject are essenti all y environmental. Wi th the excepti on of 4 (36%) teachers who 

did not agree fo r ' map reading' , all agreed the relevance of topics fo r integrating the 

issues. Whereas teachers in Chemistry unanimously agreed as all the topics were re levant 

fo r integrating the issues. 

Map reading is a topic where students can learn important knowledge, attitude and sk ill s 

which they could use for di ffe rent purposes. A comprehensive knowledge in map reading 

can help one explore any place on the planet without facing any problem. This being so 

it wou ld be surpri sing to expect a teacher in the subject area who was not aware of thi s. 

Those who did not accept the importance of integrating the issues in ' map reading' had 

taught the subject onl y for one year. Perhaps one ' s experience of teaching in the subj ect 

could affect one ' s critical refl ection on such issues. The researcher was aware of thi s; he 

involved a ll the teachers irrespective o f their service with the intention of gathering a 

variety of data fi'om a large number of participants. 

4.2.2. Content Integration 

The nex t issue evaluated was 'whether the subjects integrated envi ronmental issues' in 

the selected topics. In this regard, all teachers evaluated as environmental issues were 

addressed in all the contents of Geography. What seems paradoxical in thi s case, 

however, was those teachers who did not agree the relevance of the topic "map reading" 

for integrating the issues evaluated the same topic as it had integrated issues. If their 

d isagreement on topic's relevance were acceptable, there would be no possibility fo r 

developers to integrate the issues as witnessed by a ll teachers including themselves. The 

researcher would like to make the readers be aware that such inconsistency with these 

pati icul ar pm1icipants may also prevail in the evaluation they made against other 

vari ables too. However, thi s does not hold true fo r all teachers with a similar experi ence 

as many of the parti cipants fro m both Abayminch and Injibara schools were very critica l 

with short experience in the profession. 
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Table 5 : Missing environmental issues in Chemistry-(teachers' response) 

Topics Issues that could have been integrated 

-abundance of elements - advantage and di sadvantage 
Classi fi cation of the 

-hazardous elements -whether renewable or not 
elements 

-handling hazardous element 

-the problems with atomic bombing on the environment 

Chemical bonding -confli cts around the globe due to the action of chemical bombing 

-its relevance in Ethiopia (practical examples) 

Physica l states of -the importance of substances in humans' day-to-day activities 
substance 

-how hydrocarbons pollute the environment 

-abundance in Ethiopia 

Hydrocarbons -precaution during production and utili zation 

-practical examples observed in the world 

-raisin the issue degradable and non-degradable substances 

-the effect of reactions on the environment 

Chem ical Reactions - chcmical reactions harmful to the environment 

-the effect of by-products on the envirollllent 

- application in agriculture 
Inorganic 

-comparison of inorganic and organic fertili zers 
compounds 

-how the misuse could pollute the soil and water 

Electrochem istry - pollutant gases and how they pollute the environment 

Chemistry and -more practical example both local and global 

industry -mechanisms of preventing pollution from industries 

One could see how teachers were able to identi fy important issues that would have been 

addressed in each topic. All the teachers agreed for the integration of the issues in the 

last two topics (Electrochemi stry and Chemistry and industry) as indicated in table 5. At 

the same time there were very few missing issues mentioned by teachers for these topics. 
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The researcher had to look at the materia ls if the integration was in line with teachers' 

eva luation and it was found that a number of issues were addressed particularly in the last 

topic (Chemistry and industry). In fact developers in Chemistry seem to have chosen the 

method of addressing envirolUnental issues in one unit. The researcher had a thorough 

look at the methodological aspect of the issues in these units and it was found that the 

presentation was theoretical. The cause and effect relationship on the environment shou ld 

have been verifi ed by showing the activities carri ed out in the industrial (polluti on) 

process. This could more effective if assisted whenever possible with a practical visit to 

the nearby industri al sites (KSTF 1994). 

Integrating issues in a single of few units is not single subject approach different for the 

techn ical knowledge in the prior lessons as ' chemical reaction, chemical bonding, 

hydrocarbons, etc were not taught integrated with possible environment problems they 

could cause. Teachers' li st of possible issues for each topic also indicates the need to 

have such an approach. 

4.2.3. Content Relevance 

Overl oading a course with plenty of contents does not guarantee relevance of a 

curri cu lum. Contents addressed in a subject should be relevant and this has to be justified 

by desired behavioral changes observed in learners. Address ing and di scussing issues of 

natural disaster that usually occur in the Far East Asia or the boarder confl ict between 

nations in remote parts of the globe in the Ethiopian curri culum may be considered as a 

waste of resource while there are burning issues as poverty, illiteracy, HIV/AIDS and 

deforestation to be given priority. Whatever issues addressed in the curriculum need to 

benefit the learner, and thus, the immediate environment (Filho and Hale 1992) 
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Table 6: Content relevance in Chemistry (teachers' response) 

Topics 
Response in % 

V good good poor never 

Class ificati on of the elements 20 7 73 0 

Chemi ca l bonding 0 20 7 73 

Physica l sta tes of substances 7 13 13 67 

Chemica l Reactions 13 20 47 20 

Hyd rocarbons 13 33 40 14 

Inorga nic compounds 20 47 20 13 

e lectrochel11 istry 33 67 0 0 

Chemistry and industry 73 27 0 0 

In thi s case too , teachers ' evaluation favored the last two topics (Electrochem istry and 

Chemistry and Industry) the latter being the most favored one. No teacher evaluated these 

topics as poor or never. Whereas 73 -87% of the teachers evaluated issues' relevance 

either as poor or never for the first four topics. 

Relevance of an issue is nothing but forming a meaningfu l attachment to the real and 

practical environment (KSTF 1994). In a simi lar manner, the environmental issues 

addressed should be important fo r learners so that they could understand and affect the 

environment in some way positive and this should start with what is immediate. Almost 

all environmental contents required to be addressed in chemistry (those mentioned above) 

were integrated in the subject. Pollution, global warming, green house effect, waste 

disposal issues were add ressed in the subject. However, the issues were presented in a 

theoretical way. How the poisonous gasses cause pollution, the industrial process should 

have been discussed along with the knowledge and attitudinal aspects. The issues would 

have been effectively addressed if they had been integrated in all relevant topics. While it 

is possible to integrate knowledge atti tude and skill at the same time KSTF ( 1994), the 

issues were discussed in a theoretical manner. 
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In the case of Geography, the eva luation on relevance was favorable except for the first 

topic (map read ing) for which a large number of teachers (45%) expressed the ir 

disagreement. 

Table 7: Content relevance in Geography- (teachers' response) 

Topics 
Response in (%) 

V. good good poor never 

Map readin g 17 36 36 I I 

weather and climate 54 46 0 0 

Natural regions of the E3I1h 64 27 9 0 

humans and the environment 82 18 0 0 

Pop ulation geography 33 58 9 0 

economic systems and activities 18 64 18 0 

The response was 100% favorable against the second and fourth topics (weather and 

climate, humans and the environment) the former being the most relevant topic. The 

number of teachers (18%) evaluated contents' relevance as poor for the fifth and seventh 

topics as poor. 

As the contents in Geography are environmental Agbola ( 1988), the only thing 

curriculum developers could do is to systematical integrate the contents with rel evant 

environmental issues. In thi s respect, the topics were found to have integrated rel evant 

issues. The most striking issues as soi l erosion, deforestation, overgrazing, and 

population growth, drought, natural resources, pollution, HIV / A IDS, desertifi cation, 

global worming were addressed in the topics. 

4.2.4. Content Adequacy 

An education system may not bring about the des ired behav ioral change only for it has 

integrated relevant contents. The curri culum should ensure that the issues addressed are 

adequate. Addressing only one aspect of the environment will leave the learner with an 
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incomplete competence. Tables 8 and 9 below show teachers' evaluation on the adequacy 

of environmenta l issues integrated in Chemistry and Geography respecti ve ly. 

Table 8: Content adequacy in Chemistry - (teachers' response) 

Response in % 

Topics V Very 

adequate 
adequate inadequate 

inadequate 

C lass ification of elements 0 0 27 73 

Chemical bonding 0 13 13 74 

Physical states of substances 0 22 38 40 

Chemical Reacti ons 0 18 45 37 

Inorganic compounds 0 26 60 14 

Hydrocarbons 0 55 34 1 I 

Electrochemistry 27 73 0 0 

Chemistry and industry 6 1 39 0 0 

Teachers' evaluation did not favor the fi rst fi ve topics fo r adequacy of environmental 

issues integrated. It was in the last two topics that the issues seem to have been integrated 

adequatel y. 

As long as the subj ect is essenti ally environmental Filho et al ( \ 993), it is certain that the 

contents have a lot of important issues to be addressed. The missing contents listed out in 

table 5 above clearl y show that adequate environmental issues were not addressed in the 

units . As a supplementary data the researcher asked curriculum deve loper if the issues 

add ressed in the last two and three units were adequate and it was fo und that the last unit 

in grade ten (Chemistry and Industry) was purposely designed to address environmental 

issues. This was proved frolll curricululll developers. 

Though they were not integrated III each and every topic, there were adequate 

environmental issues in Chemistry. This, however, may not help bring the required 

behavioral changes in students as the integration was very theoretica l separated from the 

53 



technica l aspect that is important for developing skill s. While the issues are action 

ori ented, the di scussion was less attenti ve to loca l environmental issues . It lacks e li citing 

practi ca l problems observed at different level s of the environment such as the effects of 

chemicals on local , regional and global environments. 

Table 9: content adequacy in Geography- (teachers' response) 

Topics 
Response in % 

V.adequate adequate inadequate V.inadequate 

Map reading 0 92 8 0 

Weather and climate 5 75 20 0 

Natural regions of the Earth 0 71 29 0 

Humans and the 
40 60 0 0 

environment 

Population geography 2 1 70 9 0 

Economic systems and 
33 4 7 20 0 

acti vit ies 

As what was the case with other variables (relevance and integration), adequacy of 

contents in Geography. T he number of teachers with favorable response ran ges from 71 % 

for the third topic (Natural Regions of the Earth) to 100% for the forth (Humans and the 

Environment). Topics as ' population and geography' and ' humans and the environment' , 

which are highly linked to environmental matters UNESCO/UNEP ( 1989), had adequate 

environmental issues . The topics ' weather and climate, economic systems and acti vities 

are hi ghl y environmental but only 20 % of the teachers evaluated them issues for the ir 

integration o f adequate issues . 

Although the method of integrating the issues in Chemistry was not in a way ex pected, 

the contents addressed in both subjects could be taken as adequate enough to deve lop 

important environmental values. As the issues were integrated in a multi-d isciplinary 

way, there could be a possibility to find the missing issues in subj ects other than these. It 
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is the belief of the researcher that adequacy like all other curricular issues is in the hands 

of the teacher. As long as the curriculum creates a room for the integration, it is the 

teachers who could make the best out of it. This is particularly possible in an education 

system like ours where teachers are asked every time to localize and make their teaching 

active (MOE, 1994). 

4.2.5. Method of Integrating Environmental Issues 

As a general approach of the Ethiopian education system, the curriculum allows teachers 

and textbook developers to use practical and relevant examples (MOE 1994). ' Active 

learning for problem solvi ng' is the guiding principle for the present Ethiopian education. 

This approach is a characteristic feature of action oriented issues such as issues of the 

environment where learn ing takes place in a way that helps learners understand and act 

up on matters in the nearby surrounding. Eva luated in thi s regard , it was only for three of 

the topics in Chemistry that the methodology was evaluated to be accepted. In the rest of 

the topics the issues were not addressed based on the practical local environment. 
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Figure I: Method of contents' integl'3tion in Chemistry- (teachers' response) 
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Environmental education IS such an acti on oriented process that learners become 

committed and proactive to their environment through a continuous exposure to the 

observable local issues (KSTF 1994). However, it was onl y in the last three topics 

(Inorganic Compounds, Electrochemistry and Chemistry and Industry) the issues were 

favo rably linked to the local environment. The syllabus and teachers ' guide had clues For 

teachers to relate the issues to the object ive reality (ICDR, 2004). [n the methodological 

column of the sy llabus, teachers were informed to give practical examples and can 

contextua li ze the teaching of contents by rel ating to the immediate environmental issues. 

However, their evaluation did not re fl ect thi s for most of the topics. 

Though addressing issues in every relevant topic is a preferable option fo r integrating 

environmenta l issues, the integration of issues in a single unit does not necessaril y imply 

mythological problems. A similar result in Chemistry for almost all variables di scussed 

so far could have happed perhaps for two reasons: The first could be that issues which 

were eva luated to have poor methodology were also evaluated as poor in terms of 
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relevance, integration and adequacy of environmental contents, Thus, we may not expect 

teachers to talk about methodology for topics with such deficiencies. The second reason 

could be that the favorable evaluation for the last two and three topics might have 

integrated relevant and adequate issues. Though the researcher does take this as a good 

option, he wants to note this as one of the possible approaches as long as all the required 

issues are addressed in a desired way way. 

Unlike the case in Chemistry, topics in Geography were evaluated to have been addressed 

with a better practical attachment to the immediate environment. Many of the teachers 

(73-91 %) evaluated contents as good or very good for thi s methodological aspect. 

Significant number of teachers (9-27%) evaluated the attachment as poor. 

Figure 2: Method of contents' integration in Geography 
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Although pollution and unwise waste disposal have started to be series problems in the 

urban areas EPA (1997), the major environmental problems are those observed in the 

agricultural sector. Such issues as deforestation, soil erosion, overgrazing, climate change 

and related others are relevant issues of Geography. Addressing these issues in the 

subject could contribute to the development of students' competence that would help 

them play their role for managing and conserving the ever degrading environment. It is 

encouraging that quite a large number of teachers (46-64%) and (18-36%) evaluated the 

practical attachment of the issues to the immediate environment as good and very good 

respectively. This would enable learners to understand the major environmental problems 

in the Ethiopian environment. 

Although it is the duty of teachers to closely follow up and adapt current environmental 

issues into the teaching learning environment, lack of current and up-to-date information 

on environmental issues was the comment of many Geography teachers. On the other 

hand, the researcher was able to find tasks that ask learners' to explore on their own. This 

was particularly a feature to Geography for there were tasks at the end of every unit. The 

researcher could see an opportunity for it could let learners to bring current 

environmental issues by designing projects that could develop their skills of exploration. 

Teachers are not expected to totally depend on the teaching materials. Curricular 

materials provide them with starting ideas that teachers can expand, amend, supplement 

based on the learning environment. In a similar way, values in environmental education 

are developed more by the interaction created between the teacher and students with a 

close reference to the actual issues observed in the near and remote environment. Here 

the role of the teacher is paramount for he/she has to create contexts whereby addressed 

contents could be treated in relation to environmental issues which learners could explore 

by themselves (Girma 1994). 
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4.2.6. Integration of Local, Regional and Global issues 

Environmental education should help one to look into the environment in its totality 

(UNESCOIUNEP 1989). This is a very diverse view that could be interpreted and used in 

many different perspectives. One of the perspectives is the idea of integrating local, 

regional and global issues (Agbola 1988). This was another point raised for teachers' 

evaluation- to what degree these issues were integrated in the subjects under discussion. 

The respondents were provided with the list of the major issues in the three levels. This 

was helpful to make the data collection process easier as there could be teachers who may 

decline from giving genuine information for time constraint. Poverty, illiteracy, 

deforestation, soil erosion, HIV/AIDS and waste disposal were among the local 

environmental problems included in the list. Poverty, conflict, desertification, disease 

were included as regional problems and the global problems were global warming, 

desertification, terrorism, ozone depletion and HIV I AIDS. As almost all teachers did not 

respond to regional issues for they were not able to identify one from the other, the 

evaluation was only for national and global issues. 

Table 10: Integration of national environmental issues Geography 

Response in % 

National issues Global issues 
Topics 

V V 
good poor never good poor Never 

good good 

Map reading 27 64 9 0 9 27 55 9 

Weather and climate 45 46 9 0 46 45 9 0 

Natural regions 27 46 27 0 56 27 17 0 

Humans and the 
45 55 0 0 46 36 18 0 

environment 

Population geography 27 56 17 0 36 46 18 0 

Economic systems and 
9 73 18 0 9 64 27 0 

activities 
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As it is shown in the table, more than 72% of the teachers witnessed for topics' 

incorporation of national environmental issues. Though all topics in geography are highl y 

attached to the environment, the evaluation on 'humans and the environment' was found 

to be more important. If thi s unit was devoted only to addressing envirolUllental issues as 

was the case with the last topic ' Industry and Chemistry' in Chemistry, document 

anal ysis was made and it was found that the major national issues expected were found 

integrated. 

With the exception of the fi st topic 'map reading' against which the majority of of the 

respondents (73%) were not favorable , global issues were addressed in all other topics 

even better than that of the national ones. More than 73% of the teachers were in favor of 

the integration of global issues. 

Table 11: Integration of national environmental issues Chemistry 

Response in % 
"-

Topics 
National issues Global issues 

V V 
good poor never good poor never 

good good 

Classi fication of elements 0 13 13 74 0 13 13 74 

Chemical bonding 0 13 13 74 0 13 13 74 

Phys ical states of substances 8 13 13 66 8 13 13 66 

Chemical Reactions 7 13 60 20 7 13 60 20 

Hydrocarbons 0 27 60 13 6 28 53 13 

Inorganic compounds 0 54 33 13 13 47 26 14 

Electrochem istry 27 73 0 00 27 73 0 0 

Chemistry and industry 73 27 0 00 73 27 0 0 

Here, evaluations on the integration of both national and global issues indicated a similar 

result. The last two topics ' electrochemistry, and chemistry and industry' were evaluated 
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as 'very good ' or ' good ' for the integration of national and global issues. The 

incorporation of both national and global issues was evaluated as never for three of the 

topics by 66-74% of the respondents. Whi le topics ' hydrocarbons' and ' chemical 

reactions' deal with chemica ls and polluting by-products that cause national and global 

environmental problems, only 27% and 20% of the teachers evaluated them favorably. 

The researcher had to check the last two topics (e lectrochemistry, and chemistry and 

industry) in the texts and all the topics in Geography and the fol lowing issues were found 

to have been addressed. 

Table 12: National and global issues addressed in Chemistry and Geography 

Subject National issues Global issues 

pollution desertification 

Chemistry waste disposal climate change 

global worming 

ozone dep letion 

deforestation desertification 

Soi l erosion climate change 

Geography H IV/AIDS global worming 

population growth 

poverty 

famine 

drought 

deserti fication 

Unlike the case in Geography, the issues in Chemistry were addressed in not more than 

two unit topics. Besides this the presentation of the issues in Chemistry was not 

systematic in integrate knowledge, attitude and ski ll . The di scussion on ' chemical 

bonding, chemical reactions, and hyd rocarbons' shou ld have included the side effects 

chemicals could bring to the environment. What is important in environmental education 

is not knowing the effect, for example, of carbon dioxide for environmental pollution but 

the root cause of the problem (Demel 2004). This was not a series problem in the case of 
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Geography. Here, there is no any unit designed only for addressing environmenta l issues. 

Almost all the global and national issues were discussed integrated with the related 

subject matter contents though the weight varied according to the nature of the contents. 

The method by which issues were integrated in Chemistry was different from that of 

Geography. In the former case, issues were addressed in one or two units designed for 

th is purpose whereas in the latter the integration was in all relevant topics. The researcher 

does not want to comment for and against as long as each of them addresses relevant, 

adequate issues with effective methodology. What worried the researcher is rather was a 

theoretical method employed in Chemistry; the presentation was done separating the 

flesh from the soul. Discussion of global problems such as global worming and green 

house effect should have been integrated with the actual di scussion of the chemical 

processes which are helpful for building skill. 

Thus, although there are other subjects equall y important as Chemistry and Geography 

for addressing these environmental issues, the observation on these two subjects can let 

one help evaluate how far the curriculum in the level was oriented with environmental 

issues. The overall evaluation of contents made so far in the subjects under consideration 

has shown evidences to accept as there were curricular grounds in the general secondary 

education for rai sing students' knowledge, attitude, and skill in environmental issues. 

What is prescribed in the policy and strategy document about the need to deli ver 

environmental education was thus put into effect. How the integrated issues helped in 

raising awareness, attitude and change their skill in the learners is di scussed below. 

4.3 Learners' Knowledge in Environmental Issues 

As specified in the methodology part, two methods were employed to investigate 

students' knowledge in environmental Issues- a criterion referenced test and a 

questionnaire . The test consisted of 60 items; 40 items on Geography and 20 on 

Chemistry. Us ing the questionnaire, students were asked open-ended questions to know 

their knowledge in local, national and global environmental issues. The test was analyzed 
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at 80% mastery leve l and this was done with the assumption that the environmental issues 

integrated in the curriculum were well treated. 

Table 13: Test scores by interval 

Score C hemi stry Geography Total" 

interval F % F % F % 

< 50 67 19.2 64 18.3 65 18.6 

50-59 51 14.6 69 19.8 64 18.3 

60-69 75 21.6 69 19.8 84 24.1 

70-79 81 23.3 47 11 3.5 5 1 14.6 

>79 74 2 1.2 99 28.4 84 24.1 

Total 348 99.9* 348 99.8* 348 99.7* 

* -the total is nol 100% due to rounding off 

** -The total is not a simple sum of the score. It is computed on its own by combing the 60 items together. 

While the average mastery leve l on such type of test is expected to be at least 80 %, onl y 

84 (24. 1 %) of the students were ab le to do this. When we look this in terms of the 

subjects, the performance was 74 (2 1.2%) and 99 (28.4%) in Chemistry and Geography 

with a better performance in the latter. More than 65 (18.6%) of the students scored even 

below the national passing grade (50%) agreed for achievement tests. In cases when 

qualities as re liability, validity and others are proven, tests are reliable instruments to 

measure knowledge (Oppenheim 2003). In fact the items were set with the help of test 

developers and they were improved based of the pilot resu lt. 

As discussed in the content evaluation part above, the curri cu lum was found to have 

integrated rel evant and adequate environmental issues. This should have helped students 

develop the intended knowledge in the area. But the students' test performance did not 

prove this. More than 75% of them scored below the expected level (80%). Whatever 

adequate and relevant contents are addressed, the curricu lum may not result in what was 

intended: What matters students ' even more than the content is the method they are 

addressed (KSTF 1994). In the same way, the methodological problems pointed out by 

teachers pat1icularly in the case of Chemistry could have contributed for the prob lem. 

63 



As one of the objectives of this paper was to study if students' performance was different 

in terms of school, location and gender, their knowledge in environmental issues was 

compared in this regard. 

Table 14: Comparison of students' knowledge by school 

Schools Chemistry Geography * Total 

Accepted unaccepted accepted unaccepted accepted unaccepted 

F % f % f % f % f % F 

Abayminch 30 29 75 79 37 34 68 66 34 32 71 

Ghion 17 16 91 84 23 21 85 69 16 14 92 

Injibafa 27 20 108 80 39 29 96 71 31 23 104 

Tota l 74 21 274 79 99 28 249 72 81 21 267 

Nt =348: Abayminch = 105, Gh ion = 108, Inji bafa = 135 

' Total scores wefe not the simple su m of the SCOfes of the subj ects; they were computed ffom 

the combined 60 items 

% 

68 

86 

77 

77 

When we compare the performance by schools, there were more students with acceptable 

performance in Abayminch than in the other three. While 34 (32%) of the students in 

Abayminch and 31 (23%) in Injibara were able to score 48 and above (ou t of the 60 items) 

achieving the required mastery level (80%), those in Ghion were onl y 16 ( 14%). 

The fact that each school was surrounded with its own envirotlllent, differences were 

expected in students' performance. However, it is at the same time difficult to expect 

such a large gap between schools as shown between Ghion and the other two. Perhaps 

students' background and schools' extra curricular interventions in lnj iara and 

Abayminch schools might have contri buted fo r their better performance. Co-curricular 

initiati ves such as environmental club, females' club, H1V/A1DS club were in effect in 

these schools. The two schools had regular programs specially for rai sing awareness in 

and outside the school community. Besides this, learners in these respective schools were 

from rural areas where the land was highly degraded particularly due to soi l erosion and 
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deforestation. This was not the case 111 Ghion though there were similar initiatives 

established. 

It is expected that the afforesti on practice around Injibara and the continuous migrati on 

of fanners from Abayminch due to envirorunental degradation could have contributed for 

students' knowledge. In fact, the frequent flood strike due to overOow of Lake Tana, 

urban unemployment, the waste disposal problems, and other health related problems in 

the Bahir Dar should have similarly affected students ' consciousness in Ghion. 

Table 15: Comparison of students' knowledge by subject 

Schools Chemistry Geography Tota l 

Abaym inch Mean 68.5 70.4 70.2 

Sid 13.56 14.51 12.33 

Ghion Mean 60.6 59.6 59.7 

SId 14.30 17.01 14.96 

Injibara Mean 62.8 63.7 63.6 

Sid 14.94 17. 19 14.97 

Total Mean 63.8 64.4 64.4 

SId 14.65 16.87 14.78 

Here too, the average performance of students in Abayminch was relatively higher (70.2) 

than that of Ghion (59.7) and Injibara (63 .6). The mean performance of students in 

Ghion was less than those in Abayminch and Injibara by 10.5 and 6.6 respectivel y. 

Students in Inj ibara and Abayminch had better knowledge for issues in Geography than 

in Chemistry. As could be seen from the standard deviatio, there were more students in 

Abayminch than in other schools whose scores were closely scattered around the mean 

score. 

If the differences observed between the schools were statisticall y signifi cant, one-way 

analys is of vari ance (ANOY A) was computed. 
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Table 16: Analysis of variance between and within schools 

Compari son SS df MS F Sig 

Between groups 6020.95 1 2 301 0.773 14.875 .000' 

With in groups 69824. 122 345 202.389 

Total 75845.037 347 

• P < 0.05 

The analysis shows as the di fference observed between the means was stat isticall y 

signi fi cant (P < 0.05). In other words, there was a difference in the knowledge of 

environmental issues between students of the three schools the possible cause of the 

diffe rence being beyond a certain methodological error. Thus, students in Abayminch had 

better knowledge in environmental issues than those in the other two schools. 

As this is a case in other curricular contents, student's performance in environmental 

education could be affected by a multitude of factors including location, gender, age and 

others (HMSO 1984). The tab le below is a summary on the perfo rmance of students by 

location and gender. The evaluation labeled as ' acceptable' or ' unacceptable' was 

computed based on the standard (80% mastery level) agrccd fo r criterion referenced tests. 

Table 17: Coparion of students' knowledge by location and gender 

Location Chemistry Geography Total 

Accepted unaccepted accepted unaccepted accepted unaccepted 

F % f % f % f % F % F % 

Urban 17 16 9t 84 23 21 85 69 17 t6 91 84 

Rural 57 24 183 76 76 32 164 68 67 28 173 72 

Male 43 27 124 74.3 60 36 107 64 49 29 11 8 70.3 

Female 31 17 150 83 39 21 t42 79 35 19 146 81.0 

As per the frequency di stribution, the achievement of students with rura l background was 

better than those with urban background. Of the 240 rural students only 67 (28%) were 

able to achieve the acceptable mastery level (80%). The performance of those with a 

background otherwise was very low (16%). Although the general perfo rmance was very 
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low in both cases, students with urban background were found to perform very low. This 

was also refl ected in terms of subject, urban students had lower performance than rural 

ones in both subjects. In both cases, the achievement was better in Geograph y than in 

Chemistry. When we see the achievement in terms of gender, it was males who had a 

relatively better knowledge in environmental issues than females. In thi s case too, 

females were less knowledgeable than males. The number of females with acceptable 

performance was less by 10% than that of males. 

T able 18: Comparison of means by location and gender 

Pair group Mean N Std 

Urban 59.76 108 14.23 

Rural 66.54 240 14.96 

Total 64.44 348 14.78 

Male 66.81 167 14.7 1 

Female 62 .25 181 14.55 

Total 64.44 348 14.78 

The average perfo rmance was found di fferent in both cases (location and gender). Males' 

performance was higher than that of fe males' . Students with rural background had a 

better performance than those with urban background. The standard deviations in both 

cases were close to the respective group means indicating a small di stance each score had 

from the group mean. This also tell s us that individual scores were distributed not far 

away from the mean which in turn indicates the small difference between each score 

(indi vidual di fferences). 

If the di fferences observed in the means of the groups (urban-rural, male-female) were 

stati stica ll y significant, an independent samples t-test was computed. 
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Table 19: Achievement by location and gender 

t-test for equa l vari ance assumed 

t df Mean Standard error of 

Groups Sig difference difference 

Urban-
0.000 4.048 ' 346 6.7849 1.6763 

rural 

Male- 0.004 2.9 11 • 346 4.5695 1.5695 

female 

As could be observed from the table, mean differences between urban and rural as well as 

male and female were found to be significant (p<.05) . Thus, the performance differences 

observed in te rms of location and gender was acceptable as a result males and those with 

rural background had better knowledge. There could be others other than those related to 

the implementation of the curriculum . Yet, there wou ld not be such a big difference in the 

performance of students if there were a similar way of implementing of the curriculum in 

the three schools. 

With the objective of making the finding more reli able, students were also asked open

ended items on local, regional and global envirorullental issues. If a curriculum was 

supposed to have integrated environmental issues, it should have included the intended 

issues in the environmental leve ls- local, regional and global. Thus, open-ended items 

were adm ini stered to check if students' knowledge had been affected holisti call y. The 

local environmental issues include those in the students' nearest environments . In thi s 

regard, they were asked both rural and urban issues in a way they could refl ect the 

problems found in their immediate environment The regional issues include the issues in 

the region Ethiop ia belongs to- Sub-Sahara and East Africa. Global issues are those as 

global warming, climate change, desertifi cation, terrori sm that have a global 

environmental impact Students were asked to respond to four common items on each 

environmenta l level. On each item they were asked to li st : 

• major problems in each environmental leve l(local, regional and global); 
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• consequences of each problem; 

• possible causes of the problem mentioned; and 

• methods of alleviati ng the problem . 

In the table below are the environmental problems students identi fied in the three levels. 

The percentages were computed based on the number of counts. The problems were 

li sted in their order of frequency-from what is most frequent to the least. 

Table 20: Environmental problems identified by students 

Environmental problems at different leve ls 

Local problems Regional Global 

% problems % problems % 

Infrastructure 20.4 poverty 23 .5 Conflict 19.5 

unemployment 15 .8 P/government. 17.5 Poverty 16.3 

Disease 12.6 illiteracy 10.0 G/Warmin 15.3 

g 

Pollution 10.0 disease 9.5 Disease 5.5 

Poverty 8.3 Lldcgradation 7.7 P/growth 2.9 

Harmful skill s 18.9 Others 25.8 Others 25.8 

Missing 14.0 Missing 6.0 Missing 15.3 

One who is aware of environmental issues is expected to be equall y aware of the major 

problems obse rved in the respecti ve env ironmental level. When we look at the overall 

responses of students in thi s regard, it seems encouraging that the majority of them were 

able to identi ty the expected environmental problems in each leve l. The problems listed 

were problems students were supposed to be aware of and they are similar to those 

indicated at the binning of thi s chapter. 

Acco rding to the mastery test, many of the students (76%) were found to have poor 

knowledge in enviromnenta l education. The response obtained through the open-ended 

items, however, indicated as many of the students (>80%) were able to identify relevant 

issues with the possible causes, consequences, and alleviat ing methods. 
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However s imilar the treatments were in the schools, students ' knowledge in 

environmental education is highl y affected by the objective realities prevailing in the 

respective surrounding. Whi le pollution and wastage di sposal were series problems in 

Bahir Dar, students in Ghion were not expected to prioritize erosion as the most problem 

in that particular locality. With thi s in main, the researcher tried to ana lyze the re levance 

of the issues identified by students. An issue was accepted ifit was observed in that level 

of the environment. A problem was labeled relevant if it was not observed in that 

particular level. Irrelevant was labeled for a wrong answer. 

Table 21: Relevance of students' knowledge in loca l, regional and global 

environmental issues 

Local Regional Global 
Evaluation 

Scale F % F % f % 

Accepted V/relevant 310 89 276 79.3 260 76.4 

Relevant 7 2.0 28 8.0 14 4.0 

Less 6 1.7 4 1.1 6 1.7 

unaccepted relevant 

Irrelevant 2 0.6 -- -- IS 4.3 

Missing 19 5.5 40 11.5 53 15.2 

Tota l 348 99.9 348 99.9 348 99.9 

Thus, more than 80% of the students were able to indicate acceptable issues. Students 

were able to tell more acceptable issues for local problems than for regional or global. 

This is natural and expected as one 's observation and reflection is more critical for what 

is around than those at a di stance. 

If the knowledge in this regard differed in terms of both school and location, relevance of 

the identified issues (problems) was assessed as is summarized in the table below. 
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Table 22: Relevance of issues by school and location 

Evaluation Rural Urban 
Sca le Abayminch Injiba,.a Ohion 

L R G L R G L R G 

Accepted V /relevant 89.5 80.0 74.9 92.1 78.3 70.2 79.6 82.2 72.6 

Relevant 4.2 12.4 10.4 4. 1 5.5 14.2 6.4 3.1 -

unaccepted Less -- 2.0 3.5 -- 2.9 7.2 5.5 2.7 3.4 

relevant 

Irrelevant -- -- -- -- -- -- - -- ---

Missi ng 5.3 6.6 11.4 3.8 13 .3 8.4 7.4 12.0 24. 1 

When we look at the rating both by school and location (rural-urban), students' 

knowledge shows a simi lar trend in all the three environmental leve ls- relevance 

increases as we move from local to the global level. In all the schools students identifi ed 

relatively more rel evant local environment issues. The evaluation showed a decreasing 

trend from left to the ri ght across the schools. Students in rural schools were better than 

those in urban areas in identifying more relevant local problems. In thi s regard all the 

identified local issues were evaluated as acceptable and it was 89% in Abayminch and 

92. 1 % in Injibara. 

The ability to identify relevant issues alone does not make one 's knowledge complete. 

Though the fact holds true for all curricular contents, Knowledge particularly in 

envirorunental issues as it is expected to lead to concerted actions (KSTF 1994) , shou ld 

include aspects as causes, consequences, and the possible methods of all ev iating 

environmental problems. To thi s end students were asked to list the causes, consequences 

and methods of the identified problems. To evaluate their level of knowledge in this 

regard, responses against each variable were organi zed using a four point scale (very 

relevant, re1evantant, less relevant and itTelevant). 

71 



Table 23: Consequences, causes and methods of alleviating environmental problems 

Consequences Causes Methods of protection 

Evaluat ion Scale Local Regio Global Local Regio Globa Local Regio Globa 

nal nal I nal I 

Accepted Vlrelevant 64.2 60.2 48.5 77.4 66.2 4 1.5 65. 1 61.7 40.7 

Relevant 19.0 16.4 12.3 11.4 11.3 6. 1 13.3 14.4 5.3 

unaccepted LI relevant 2.3 4.8 17.6 3.1 6.6 18.6 2.3 4.2 20.5 

Irrelevant 5.0 6.4 11.4 4.5 3.3 13.8 3.6 7.1 6.9 

Missing 9.5 12.3 20.2 3.4 13.6 19.8 15.9 13.2 26.8 

As we could see in the summary table, the evaluation on the relevance of the identified 

consequences, causes and methods of the issues show a decreasing trend along the 

columns. Students were able to li st relevant consequences (83.2%), causes (89.9%) and 

methods (78.7%) of local environmental problems. A large number of students were 

unable to identify acceptable consequences (29%), causes (32.4%) and methods of 

allev iation (27.4%) for the global environment. 

Thus, it was difficult to indicate the status of students' knowledge in environmental 

Issues because the results obtained through the mastery test and that through the 

questionnaire were not consistent. The achievement result clearly indicated that the 

majority of students (76%) were poor as the average performance was found to be less 

than the required standard. On the other hand, students were fo und to have been aware of 

environmental issues as assessed through open-ended items. The majority of students 

(>80%) were able to identify problems, causes, consequences and methods of 

environmental problems in the three environmental levels. Students' knowledge was 

different both ill terms of their location, gender and schoo l. Males and students with rural 

background had better performance though the overall achievement was poor in a ll cases. 

Based on the achievement test result, students had better knowledge in the issues 

addressed in Geography than those in Chemistry. The curriculum was eva luated for a 

better integration of global issues but students were better aware of local issues. 
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For almost all items, students' attitude towards enviromnental issues was positive for the 

means were found to be above the average (>3). How the individual scores were scattered 

or close to the mean can be judged from the standard deviation. In this regard, the 

deviations of individual scores from the mean were not large. How many of the students 

had a favorable and unfavorable attitude towards each item is indicated in the table 

below. 

Table 25: How favorable students' attitude was 

Favorable Unfavorable 

Strongly 
neutral Disagree Strongly 

Items agree Agree 
Agree 

F % F % f % f % f % 

I 28 8.9 29 9.2 I 0.3 88 27.8 170 53.3 

2 32 10.0 31 9.7 I 0.3 127 39.7 129 40.3 

0 40 12.9 32 9.9 4 1.2 87 26.9 160 49.5 ~ 

4 18 5.6 15 4.7 -- -- 135 42.2 152 47.5 

5 33 10.6 18 5.8 2 0.6 122 39.1 135 43 .9 

6 16 5.0 14 4.4 -- -- 132 41.6 155 48.9 

7 34 10.9 23 7.4 4 1.3 11 2 36.0 138 44.4 

8 40 12.8 27 8.6 I 0.3 105 33.5 140 41.4 

9 31 9.9 24 7.7 I 0.3 100 32.1 156 50 

10 24 7.7 25 8.0 4 1.3 144 46.2 115 36.9 

II 30 9.6 23 7.4 -- -- 96 30.9 162 52.1 

12 30 9.5 29 9.1 3 0.9 142 44.8 113 35.6 

Total 356 10.6 290 7.6 21 0.55 1390 36.7 1727 45.6 

As could be seen in the table, only 18.2% of students were found to have a favorabl e 

attitude towards the environmental issue. The majority of them (82.8%) did not show a 

positive interest of whom (45%) with a strong disagreement. More than half of the 

students strongly disagreed the first and the second statements- ' protecting an 
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environmental problem begins with individual actions ' and 'world climate change 

contributed for the 2006 Dire Dawa flood strike' . This does not seem to go with the result 

shown in table 24 . One may be surprised of thi s and even may tend to view as a 

contradiction. That actual ly seems true though it is not. In the latter case, the analysis was 

made tak ing the first two positive points favorab le and the other two points on the 

opposite side as unfavorable. Means from 3.6 -3 .9 which were taken as acceptable are not 

considered in the second case. Only points 4 (agree) and 5 (strongly agree) were 

considered as favorable . 

Table 26: Students' attitudinal difference by schools 

Schools Items 

1 2 3 4 5 6 7 8 9 10 1 I 12 Total 

Abayminch 3. 9 3.5 3.9 4.2 3.9 4.2 4.1 3.9 4. 1 3.8 4.0 3.6 3.93 

Ghion 4.2 3.8 4 .1 4.1 4.2 4.3 3.9 3.7 4.2 3.9 3.8 4.1 4.05 

Injibara 3.5 4.2 3.9 4.3 3.8 4.2 3.9 3.9 3.8 4.1 4.3 3.8 4.02 

With the exception of two items (1, 2) whose means were below the favorab le mean (3.6) 

for Injibara and Abayminch respectively, the average performances of students for almost 

all items were in the favorable zone. Though the means between the schools were close to 

each other, it wou ld be difficult to conclude that the attitude of students was similar in the 

sample schools. For thi s ANOV A was computed if the difference was stati stically 

significant. 
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Table 27: Analysis of va ria nce 0 11 students' att itude between and wit hin schools 

Items Groups SS df MS F Sig. 

I B/ Groups 10.184 2 5.092 3.027- .050 

W/Groups 526.509 313 1.682 

Total 536.693 315 

2 B/Groups 28.369 2 14.184 8 .802- .000 

W/Groups 510.819 317 1.611 

Total 539.188 319 

3 B/Groups 7.704 2 3.852 1.920 .148 

W/Groups 641.869 320 2006 

Total 649.573 322 

B/Groups 2.530 2 1.265 1.123 .326 

W/Groups 357.020 317 1.126 

4 Total 359.550 319 

B/Groups 9.238 2 4.619 2.862 .059 

5 W/Groups 498.762 309 1.61 4 

Total 508.000 311 

6 B/Groups 1.208 2 .604 .568 .567 

W/Groups 334.104 314 1.064 

Total 335.312 316 

7 B/Groups .512 2 .256 .146 .864 

W/Groups 538 .858 308 1.750 

Total 539.370 310 

B/Groups 2.871 2 1.435 .739 .478 

8 W/Groups 602.215 310 1.943 

Total 605.086 312 

B/Groups 7.003 2 3.501 2.063 .129 

9 WIGs 524.369 309 1.697 

Total 531 .372 311 

B/ Groups 6.904 2 3.452 2.494 .084 

10 W/Groups 427 .708 309 1.384 

Total 434 .612 311 

II B/Groups 9.960 2 4 .980 299r .051 

W Groups 511 .866 308 1.662 

Total 521 .826 310 

B/Groups 14.298 2 7.149 4 .646- .010 

12 W/Groups 483.147 314 1.539 

Tolal 497.445 316 

* p<O.05 
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As indicated in the significance column, the difference between the schools was 

significant on ly for items 1, 2, and 12. The issues against which meaningful differences 

observed were ' environmental protection starts with individual actions, the advantage of 

collaborative efforts over individual actions for protecting the environment, and the 

difficulty of covering a bare land with a forest once it is seriously damaged'. In deed, the 

mean differences between the three schools against these points as shown in table 23 

were relative ly large. Thus, we can say that students in Ghion had better attitude towards 

the environment in relation to ideas raised in item I and 2. 

Of the three schools, students in Injibara had a positive attitude towards 'the importance 

of collaborative efforts for an effective environmental protection' . The afforestation 

programme practsed around this school could have its own contribution. It seems that 

students in Abayminch were less committed as far as their interest in ' valuing individual 

actions as a starting point for the overall protection of the envirolUllent ' is concerned. 

While the environment around their school was highly degraded letting the inhabitants 

migrate to other fertile lands of the country, students in this school did not look to have 

understood how difficult recovering a damaged landscape within a short period of time 

could be. 

However, as the mean difference between students of the three sample schools was 

observed only for 3 (25%) of the 12 items. Thus, the researcher found it difficult to 

conclude that students' attitude was different in terms of school. 

Table 28: Disparity in attitude by location 

Cat ego Items 

ry I 2 3 4 5 6 7 8 9 10 II 12 

Rura l 4.0 3.9 3.8 4.0 3.9 4.2 3.9 3.9 3.9 3.9 4. 1 3.7 

Urban 4.1 3.8 4. 1 4. 1 4.2 4.3 3.9 3.7 4.2 3.9 3.8 4. 1 

The total mean performance of students in both rural and urban school was above the 

expected favorable point (3.6). This was also true in the case of individual items. Except 

77 

Total 

3.93 

4.05 



in the case of items 2 & II ' the importance of collaboration over individual effo rts for 

protecting the environment' and ' protecting historical, cu ltural and religious relics should 

be everybody's responsibility' , the mean average of urban students was either greater 

than or equal to that o f rura l students fo r all other items. 

Good knowledge in an issue is expected to result in good attitude towards the same issue. 

It is to be reca ll ed that rural students were found to have a better knowledge in 

environmental issues than that of urban students as measured through the mastery test. 

But their attitude towards the same issues was found to be less favorabl e than urban 

students' . This is not surpri sing as there have been a lot of research findings showing a 

poor relationship between environmental knowledge and attitude (Aklilu 2006). The 

afforestation skill in Awi Admin istrati ve Zone around Injibara, for instance might not 

have been conditioned by environmental consciousness created in a formal education. 

This does not mean such attitudes have no knowledge grounds. One should not forget the 

role indigenous knowledge could play in developing such values. What the researcher 

wants to stress, however, is related to the role of formal education. In fact the deficiencies 

observed in the mythological aspect of the issues as di scussed in section 3.2.5 particularl y 

in Chemistry, could have its share for the problem. 

Table 29: Disparity in attitude by gender 

Catego Items 

ly I 2 3 4 5 6 7 8 9 10 II 12 

Male 4. 1 3.9 3.9 4. 1 4.0 4.2 3.9 3.8 4. 1 3.9 4. 1 3.9 

Fema l 4.0 3.8 3.9 3.9 3.9 4.2 3.9 3.9 4.0 3.9 4.0 3.8 

e 

Even though the diffe rences for each item were not large in the items, males had a better 

performance in almost all attitude items than females. Such a very close similarity 

between groups may not be common especiall y in a situation where there are cultural and 

social hindrances to widen gender di sparity (as indicated by many of the respondents in 

the open-ended items). This could let one tend to pose a question of reli abi li ty 
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particularly in data administration . In deed, this was the most rigorous task the researcher 

had in the research process. However, the pilot test was very helpful to inform thi s 

chal lenge based on which strategies were devi sed for a successfu l ad min istration of the 

questionnaire. Thus, the researcher was conscious of the problem as a result it was 

systematically tackled. Problems encountered in thi s regard were attributed to students' 

lack of interest and experience in providing information through a questionnaire. 

To check if the differences between urban and rural , male and female were not attributed 

to some methodological factors, the independent samples t-tests were computed as 

summarized in tables 31 and 32 respectively . 

Table 31: Comparison of attitude by gender 

I-test for Equality of Means 

items T df Sig 

I .078 314 .938 

2 .882 318 .378 

J .051 321 .959 

4 .281 318 .779 

5 .177 310 .860 

6 .177 315 .860 

7 .244 309 .807 

8 .975 311 .330 

9 .110 310 .913 

10 .444 310 .657 

I I .215 309 .830 

12 .805 315 .422 

The t-test between the groups showed that the difference between male and female 

students was not sign ificant for a ll items. Thus, the attitude of male students towards the 

environment was not different from that of females' . 

Many of the students commonly raised ' harmful social and cultural ski ll s' as a major 

local environmental problem which was qualified by ' early marriage, kidnapping, priority 
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for males' . With thi s ground , the researcher had the expectation that thi s harmful 

practices could cause performance differences between males and females. But it is 

interesting that there was no significant difference in their attitudes towards the 

environment. The overall gender strategy practi sed in the education system could have 

contributed for thi s. 

Table 32 : Comparison of students' attitude by location 

I-Iesl for Equalily of Means 

Items I df Sig Mean 

Difference 

I .876 314 .382 -.1383 

2 .593 318 .553 .0926 

3 1.598 321 .111 -.2697 

4 .889 318 .375 .1129 

5 2.282 310 .023 -.3496 

6 1.065 315 .287 -.1326 

7 .138 309 .890 -0221 

8 1.217 311 .225 .2058 

9 1.605 310 .110 -.2519 

10 .468 310 .640 .0676 

, II 2017 309 .045 .3137 

L I2 2.836 315 .005 -.4221 

Looking at the values along the sign ificance column, we find on ly three attitudinal issues 

(il\ ms 5, II & 12) against which the test stati stics showed a significant difference. The 

issl es for wh ich the students differed significantly include ' the need for taking care of the 

envi romnent for sustainable development, the contribution of world climate change to the 

200t Dire Dawa flood strike, and the difficulty of recovering a bare land with forests 

onc' it is seriously damaged ' . Thus, we can say that urban students had better attitude 

tov. is the environment as evaluated in terms of the first and the third points and rural 

stu( ts were better for the second. 
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Students ' attitude towards the environment was not consistent with the knowledge they 

had in environmental issues. Rural students were evaluated to have relati vely bette r 

knowledge than urban students. But their attitude towards the environment was to the 

reverse- urban students had a relative ly positive attitude. Though it is not always true, one 

with better knowledge in an area is expected to show a positive attitude. This, however, 

does not mean that urban students had a posi tive attitude. As measuring attitude is not 

such a simple task, students' rating may not necessarily refl ect their true personality. This 

is not without evidence for the researcher was able to observe thi s during the data 

collection process. Students in Injibara and Abayminch were very responsible to provide 

all what was required by the researcher. On the contrary, those in Ohion were very 

reluctant and some of them unwilling to cooperate. From thi s it wo uld not be wrong to 

doubt their integrity in provid ing genuine information. 

4.5 Students' Skill in Environmental Issues 

A true behavioral change is proven through practice which is supposed to be 

accompli shed with the help of the acquired knowledge and the desired attitude attached 

to it (MOE 1990). Thi s idea sounds more important in environmental education for the 

learning process in the area is expected to be accomplished on practical basis. To what 

extent the integrated environmental issues addressed in the subjects under discussion 

were practical was discussed in the content anal ysis part. 

Students were asked seven sk ill demanding items to express their agreement as how often 

they practised them (Appendix B). A fi ve point scale (always, usuall y, sometimes, 

se ldom and never) was used. To dec ide the accepted and unaccepted performance, the 

same method used for the attitude was employed here too. 
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Table 33: Students' skill in environmental issues 

Favorable Unfavorab le 

always sometimes seldom 
Items Usually never 

F % f % f % f % f % 

I 48 14.8 145 44.6 107 32.9 15 4.6 10 3. 1 

2 22 6.6 132 39.9 137 41.4 36 10.9 4 1.2 

3 33 10 11 9 36 11 5 34.7 46 13.9 18 5.4 

4 II 3.3 77 23.1 103 30.9 99 29.7 43 12.9 

5 20 6.2 105 32.3 11 2 34.5 59 18.2 29 8.9 

6 190 60 .3 104 33.0 15 4 .8 5 1.6 I 0.3 

7 67 2.2 134 40.4 85 25.6 34 10.2 12 3.6 

Total 291 12.7 786 34.2 774 33.7 294 12.8 117 5.1 

Computed in this way, 46.9% of the students were found to have made acceptable degree 

of skill in environmental education of which 12.7% were most acceptable (always) and 

the rest 34.2% with frequent ski ll s (usuall y) in favor of the environment. Abo ut 17.9% of 

the students had no or very little practica l contribution to their environment. Un like the 

case in their attitude (section 3.5) where onl y very few of them were found to take the 

midd le position, a very large number of students (33.7%) were found to fa ll in this 

boundary. As a pos itive attitude in environmental education means developing a sense of 

commitment 10 care fo r the environment UNESCO/UNHCR ( 1999), the development of 

such attitude inevitably leads to a sound skill . However, the presence of such a large 

num ber of respondents both in the neutral and unacceptable region seems somewhat 

contradictory with their performance on attitude as observed in section 4.5. 

Looking at the performance across the addressed issues, many of the students (90.3%) 

were found to have participated in the 'adult literacy programme' . With the desire to 

know if thi s was if there were any grounds for such active participation in thi s paliicular 

acti vity, the researcher had to go further to ask the respondents. Accordingly, it was 

found that the Alternati ve Basic Education program which was extensively implemented 

in the Region gave them the chance to part icipate in the literacy programme. 
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The usual and in fact the most difficult problem faced in the implementation of an 

ed ucational program is to maintain a positive relationship between the three learning 

domains-knowledge, attitude and ski ll (UNESCO/UNEP (1977), Eyre (1989). With thi s 

in mind, the favorab le ach ievement (46.9%) may be taken as encouraging. 

Lack of teachers' qualification, material fac ili ties, educational management, public 

participation and poor econom ic background of learners are among the frequently 

mentioned factors in almost every summati ve eva luation for schools' disparity in 

educational performance (lCDR 2005). In addition to these, location of schools (the type 

of environment the school is found in) is another source of variation for students' skil l in 

environmental education (Agbola 1988). It is natural that one is more sensitive to a 

problem or an issue that is immediate than those in the remote. 

Table 34 : Comparison of students' skill by schools 

Schools Items Total 

I 2 3 4 5 6 7 

Abaymi .23 1.27 3.06 2.36 2.54 2.92 3. 14 2.50 

nch 

Gh ion 2.09 1.77 2.32 2.33 2.80 2.34 1.98 2.23 

Inj ibara 2.70 IAI 2.66 3.02 3.30 3A7 2.00 2.65 

Tota l 2.36 I A8 2.68 2.6 2.9 1 3.25 2.36 2.52 

When we look at students ' skill in enviromnental education, it was on ly in one of the 

seven items (participation in adult literacy programmes) that the total mean was found 

acceptable. In all the three schools, the means were below the minimum achievement 

leve l, 3. 1 (21 /35) those from Ghion with the lowest performances. 

Eventhough the performance was below what was required , students in Injibara were 

relatively better in their skill with a total mean of 2.65. Investi gating across the columns, 

it was only in one of the seven items (participation in adu lt education programmes) that 

the mean was found to be above the agreed up on average . In this regard too, the 
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performance of students in Injibara was better as they had acceptable means in three of 

the items (advising people to cooperate with HIY/A IDS patients, advising people to stop 

doing harmful cultural skill s, and participating in adult literacy programmes). If the 

observed differences between the schools were statistically significant, analysis of 

variance was computed as shown in the table below. 

Table 35 : ANOYA between and within schools 

Items Groups Sum of Df Mean F Sig. 

Squares Square 

I B/Groups 22.909 2 11.454 15.464" .000 

WI Groups 238.519 322 .741 

Total 261 .428 324 

2 B/Groups 35.115 2 17.558 31 .257" .000 

WI Groups 184.244 328 .562 

Total 219.360 330 

3 B/Groups 28.749 2 14.375 15.298" 000 

WI Groups 308.199 328 .940 

Total 336.949 330 

B/Groups 18.320 2 9.160 8.600" .000 

WI Groups 351.470 330 1065 

4 Total 369.790 332 

B/Groups 34.353 2 17.177 17.111" 000 

5 WI Groups 323.234 322 1.004 

Total 357.588 324 

6 B/Groups 13.322 2 6.661 15. 129" .000 

WI Groups 137.364 312 .440 

Total 150.686 314 

7 B/Groups 96.609 2 48 .304 62.430" .000 

WI Groups 254.560 329 .774 

Total 351.169 331 

* P<O.05, 

As we can see from the ANOYA table, the difference between schools was found to be 

stati sticall y meaningful. Thus, the skill of students in env ironmental education was 

different in terms o f schoo l. Though the average means in all the three schools were 
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below the expected leve l, students in lnjibara had relatively better skill than those in 

Gh ion and Abayminch. Students' in this school had acceptable ski ll in items 4, 5 and 6 

(participation in environment management protection programmes, adv ising people to 

stop harmful ski lls, and participation in adult literacy programmes). Students in 

Abayminch had better sk ill for items I, 3 and 7( discussing envi ronmental issues in the 

classroom, advising people to cooperate with HIV I AIDS patients, and organi zing people 

for environmental protection initiatives) than those in the other two sample . Except fo r 

the second item (advising people to conserve and protect the environment), students in 

Gh ion were relatively poor in their sk ill for all rai sed environmental issues. 

Every environment has its own objective reality of which the inhabitants are aware of and 

expected to be practically involved. We do not expect students with urban background to 

perform in the same way as those from the rural areas . In the same way, as long as there 

are social, economic and cultural factors that cause di fferences between males and 

females, the difference in sk ill in environmental education is stil l expected to exist in 

terms of gender. This is also true for other cUITicular contents . The table below is a 

comparison of means both in terms location and gender. 

Table 36 :Comparison of students' skill in environmental issues by location 

Location/sex Items Tota l 

I 2 3 4 5 6 7 

Rural 2.42 1.58 2.5 1 2.71 3.08 3.4 1 1.99 2.52 

Urban 2. 23 1.27 3.06 2.36 2.54 2.92 3.14 2.50 

The mean total for each group was below the required average and the difference in 

environmental ski ll was not large. Looking across the items, rural students had better ski ll 

than urban students for the fifth and sixth items (advising people to stop harmfu l skills, 

and participat ion in adu lt literacy programmes). Whereas urban students had better skill s 

for the third and forth items (adv ising people to cooperate with HIV / AIDS patients, and 

pal1icipation in environmenta l protection initiatives such as waste di sposal). 
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Table 37 : Comparison of students' skill by location 

Items t-test for Equality of Means 

df T Sig . 

I 323 1.781 .076 

2 329 3.639' .000 

3 329 4.816' 000 

4 331 4.053' 000 

5 323 4.396' 000 

6 313 3.771 ' 000 

7 330 11 .188' .000 

*p<o.os 
With the exception of item one (discussion of environmental issues in the classroom), the 

differences between the means were found significant. Thus, students in rural areas had 

better skill than those in urban areas. 

The difference in environmental sk ill in terms of location seems acceptable for the issues 

they were good for were expected to be problems mostly prevailing in the respective 

localities. The problem related to HIV/AmS and waste disposal are commonly 

experienced in urban areas and those related to hamlful cul tural skill s and illiteracy in 

rural areas. This could also indicate how they were more sensitive to the nearest (local) 

environmental problems which is natural to happen. If the curriculum were strong enough 

to equally affect students skill irrespective of where they were, such differences might not 

be reflected in student' s performance. 

In cases where harmful cultural sk ills such as early marriage and gender di sparity were 

preva iling (as witnessed by about 18% of the respondents through the open-ended items), 

it would be diffi cult to expect parity in students' performance in environmental issues. In 

a community like those found in the study areas, express ing practice in environmental 

issues such as stopping harmful practices as early marriage and deforestation requires 

commitment for it is a confrontation with a long li ved cultural 'values'. It was with thi s in 

mind that the researcher wanted to see if there was any difference in environmental skill s 

between males and femal es. 
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Table 38 : Comparison of students' skill by gender 

Sex Items Total 

I 2 3 4 5 6 7 

Male 2.32 1.54 2.74 2.55 2.90 3.28 2.42 2.53 

Female 2.40 1.43 2.63 2.64 2.93 3.22 2.32 2.50 

With the exception of item 6 (participation in adult literacy programme) both males and 

fema les were poor in their ski ll for all items. Although males were relatively better than 

female , the difference between the means was very small for individual items. 

Table 39: Comparison of students' skill by location 

Items t-test for Equality of Means 

Of t Sig. 

I 323 .756* .450 

2 329 1.052* .294 

3 329 .998* .319 

4 331 .513* .609 

5 323 .068* .946 

6 313 1.328* .185 

7 330 .886* .376 

*P>0.05 

Unlike the case with location, the mean difference observed between males and females 

was not significant. Thus, males were not more sk illful than females in envirolUllental 

Issues. 

As di scussed above gender disparity was found as one of the major environmental 

problems in the sample areas. According to many of the respondents, the communities in 

all the three sample areas were found to be male biased. Males are privileged over 

females at the fami ly level. The demand for child labor was more a problem of girl s than 

boys. In a situat ion li ke this where there are such cu ltura l ill s, females' performance in 

educati on is usuall y poor (ICDR, 2002). This was not reflected here and thi s could be due 
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to the overa ll eff0l1 the Ministry of Education has been doing to prove gender parity in 

the education. The sample schools have implemented thi s effectively to bring about 

gender parity in terms of thi s particular curricular issue. 
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CHAPTER FIVE 

Summary, Conclusions and Recommendations 

5.1 Summary 

Today is a time when humans have become conscious of the inevitable interdependence 

between development and the environment. Any local, regional or international summits 

on sustainable development have never missed di scussing the accompanying issue, the 

environment. This concern has helped governments all over the glob to identi fy the 

causes, consequences as well as devise sustainable solutions of environmental problems. 

As a result, it has become clear that pollution particularl y due to the emission of harmful 

gases from industri es, vehicles and other activities, deforestation, over and unwise use of 

resources and poor governance are accepted as direct causes of environmental problems. 

Each of these is driven by either of the two big fo rces- over consumption due to 

selfi shness or by poverty for subsistence. 

It is the belief of many environmentali sts that these dri ving forces (poverty and 

development) are essentia ll y caused by lack of the required awareness for the 

environment. Attending a high educational level may not guarantee one's concern fo r the 

environment; as long as one' s handling of the environment is poor, one is illiterate fo r 

thi s particular issue. People need to learn for the environment which hel ps to think and 

act holi sticall y for the environment (Filho and Hale 1992). There is a positive correlation 

between environmental awareness and peoples' concern for the environment. 

It was with thi s understanding that almost all countri es unanimously agreed to use 

education as a sustainable means fo r alleviati ng environmental problems. Many of the 

countries have integrated issues of the environment in their curri culum since the 1972 

Stockholm confe rence on environmental education at which they agreed on the 

principles, objecti ves and methods of integrating environmental education. 
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Though Ethiopia was in the Stockholm international commitment, environmental 

education was not systematically taken into the curriculum for a long time. It was in a 

form of a project (Environmental Education Project) that environmental education was in 

effect. The project was limited to very few pilot schools and four teacher training 

institutes the main purpose was not to integrate environmental issues in the curriculum 

(MOE 1992). Rather it was dri ven by the then environmental problems as so lution to the 

preva iling drought. Though it had a good start, the project was not able to sustain its 

effort and the main reason for thi s as to many of the authorities was that it was not 

integrated as part of the formal curriculum (Gebeyehu 2003, Demel 2003). 

The present education system has set an objecti ve in the policy document that permits the 

integration of environmental issues in the curricu lum . There is nothing separately 

prescribed as how environmental issues should be delivered in the general secondary 

education. From the general methodological approach, the system for such issues pursues 

a multi-disciplinary way of integration. 

The objecti ve of thi s research was thus to eva luate the contribution of the general 

secondary curri cu lum for rai sing student' s knowledge, attitude and skill in environmental 

education in three schools in Amhara Regional State. Three schools were selected from 

different adm inistrati ve zones (West Gojjam, Awi and Bahirdar) where the environments 

of the surrounding community in the respective sample areas were different. The purpose 

to select schools from different environments was to see how the curriculum was helpful 

in add ress ing the di fferent realities the learners are found. A total of348 students ( 15%) 

participated in the research. Students in the rural schools were those with rural 

background and those in the urban school with urban background. Gender participation 

was al most equal. All Geography and Chemistry teachers participated in content 

evaluation. They evaluated the integration of environmental issues for relevance, 

adequacy and methodology. 

A criteri on referenced test for students and questionnaires for both students and teachers 

were the main inst ruments for data co llection. Students ' awareness was evaluated through 
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a criterion referenced achievement test and some open-ended items conducted through a 

questionnaire. Students' knowledge, attitude and sk ill were evaluated using inventories 

administered through students' questionnaire. 

Data were organized and analyzed against the main variables- awareness, attitude, ski ll 

and content integration . Both descripti ve and inferential statistics were used for data 

analysis. Percentages, mean, and standard deviation were used for data organization and 

analysis. Independent samples t-test and one-way ANOVA were computed to determine 

students ' performance differences between and within different categories. 

5.2 Contcnt Integration 

In evaluating multi-disc iplinary curricular issues such as the issue of the environment for 

which objectives and contents may not be specified for each subject, it would be 

important to check if the contents have reall y been integrated. For the same reason, the 

researcher found it important to conduct content analysis by teachers to evaluate the 

integrat ion objectives and contents in terms of contents' adeq uacy, relevance and 

methodology. Teachers were also asked to eval uate if national and global Issues were 

addressed as it was imp0l1ant to evaluate how holistic the approach was. 

It was found that environmental adequate and relevant objectives were indicated in 

Geography in the li st of level objectives. This case was not similar in Chemistry; there 

were very few objecti ve indicated in the level objecti ves. The objectives in Geography 

were addressed both in the level, grade and unit objecti ves. 

Teachers ' content analysis indicated as adeq uate and relevant environmental issues were 

integrated in both subjects. The major contents addressed in Chemistry include 

enviromnental pollution (air, water and land pollutions), global warming, ozone depletion 

waste di sposal and greenhouse effect. The major issues in tegrated in Geography include 

consequences of climate change, humans and the environment, natural resources, threats 
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against the human resource, the impact of globalization, self- reli ance and sense of 

dependency. 

Environmental issues are essentiall y the subject matters of both Chemistry and 

Geography (F ilho 1993). But the ways the issues integrated were different. In Geography 

the issues were distributed in all relevant topics. Whereas in chemistry the integration 

was made mai nl y in one unit designed for thi s purpose. 

Ex ploratory activities (learners' tasks) are given at the end of the unit in Geography. 

These activities were designed with the intention to make learning acti ve and problem 

solving by forming a practical relation to the objecti ve reality. Although the nature of the 

subject matter may not be as suitable as the case in Geography, there was this gap in 

Chem istry. Many of the evaluators also had a strong comment on thi s gap- poor relation 

of contents to the nearby environment. 

National and global environmental issues were found to have been integrated in the 

topics. In both subjects there were more global issues than national ones. More than 73% 

and 72% of the teachers in Geography favored for the respective integration of national 

and global issues for every topic. Less number of teachers was in favor of the integration 

of national issues. Thi s was more so in the case of Chemistry. Almost all the issues 

add ressed were related to the global issues. Issues as abundance of the elements, 

identification of hazardous elements, waste disposal problems in local industries, and 

miss use of drugs and inorganic fertili zer were some of the missing national issues that 

should have been addressed in Chemistry. There were no missing issues identified in 

Geography except some methodological matters. This could be an indicator how the 

integration in thi s very subject was good. 

Students' Knowledge in Environmental issues 

The data for evaluating students' knowledge were obtai ned through a criterion referenced 

test at 80% standard and a questiollnaire. The test was set with the help of test developers 
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and it was piloted for reliability, va lidity and power of discrimination. Scores below this 

level were considered a failure. 

Of the total .students, only 84 (24. 1 %) were ab le to attain the mastery level. The 

performance was 74 (21.2%) in Chemistry and 99 (28.4%) in Geography with a better 

performance in the latter. More than 65 (18.6%) of the students scored even below the 

minimum national passing score (50%) set for achievement tests . Based on thi s, we can 

understand that the integrated curriculum was not able to bring the required knowledge in 

the learners. 

Comparing students ' knowledge in terms of schools, those in Abayminch 34 (32%) were 

relatively more knowledgeable than those in lnjibara 31 (23%) and in Ghion 16 (14%). 

The mean performance of students in Abayminch was (70.2) for those in lnjibara (63.6) 

and Ghion (59.7). Checked using ANOVA, the difference was found significant. The co

curricular club activities on environmental protection, females ' and HIV/AIDS both in 

lnjibara and Abayminch could have contributed for students' better performance. 

Disparity 111 students' knowledge was found significant both in terms of gender and 

location. The majority of students scored below the agreed up on leve l. Students with 

rural background were relatively better in their performance (28%) than those with urban 

background (16%). Males were better aware of environmental issues than females. A t

test was computed to check if the differences between these groups were statistically 

significant and it was found that students' knowledge was different both in terms of 

location and gender. 

Students' response to the open-ended items administered through a questionnaire showed 

a different performance in terms of their knowledge. Asked to list possible causes, 

consequences, and alleviating methods of the environmental problems, more than 80% of 

the students were able to indicate acceptable responses. More than 83% of the students 

li sted relevant consequences, causes (89.9%) and methods (78.7%) of local 

environmental problems. A similar evaluation for regional issues was 76.5% for 
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consequence, 77.5% for causes and 77.1 % for methods. A large number of students were 

unable to identify acceptable consequences (29%), causes (32.4%) and methods of 

alleviating (27.4%) for the global environment. Students' knowledge in global issues 

should have been better as content integration was evaluated to have had more 

environmental issues. 

Though there were performance differences between locations and schools, it was not as 

large as that refl ected in the mastery test. Here too, students with rural background were 

found to have better knowledge. Except for the local issues for which those in Injibara 

were better, students in Abayminch were relative ly knowledgeable than others both in 

regional and global issues. In all the schools relati ve ly more relevant issues were 

identified for the local environment. Students in rural schools identified more relevant 

local problems than students in the urban areas. 

Students' Attitude towards Environmental Issues 

Inventory was conducted to know if students had positive attitude towards environmental 

issues. The inventory was administered using a five point scale ranging from strongly 

agree to strongly di sagree. Considering the labels 'strongly agree and agree' as positive 

responses and the other two at the opposite extreme as negative, it was found that only 

18.6% of students had positive attitude towards the environment. The majority of them 

(82.3%) did not show a posit ive interest towards the issues with more than half of them 

(45%) with a strong disagreement. More than half of the students strongly di sagreed the 

first and the second statements- ' Protecting an enviromnental problem begins with 

individual actions' and 'world climate change as a poss ible reason fo r the 2006 Dire 

Dawa flood strike ' . 

Even if there were individual issues for which students in Abayminch and Injibara were 

better, the overall performance on attitude showed that students in Ghion had rel ative ly 

positive attitudes towards the environmental issues. However, the analys is of vari ance 

showed a stati stically significant difference only for three of the items ' co llaborative 
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efforts as a more effecti ve strategy for protecting the environment than individual 

actions' and 'the difficu lty of covering a bare land with a forest once it is seri ously 

damaged)' . 

The mean performances for both rural and urban schools were above the expected 

average point (3.6) . This was also true in the case of individual items. Except in the case 

of items 2 & 11 ' the importance of collaboration effort over individual effo rts for 

protecting the environment' and ' protecting histori cal, cultural and religious relics as 

everybody'S responsibility), the mean average of urban students was either greater than 

or equal to that of rural students for all other items. 

Looking at their average performance, males had a relatively positive attitude towards all 

the issues addressed in the items. However, the difference was not found significant. 

This is not in line with their performance on knowledge. Males should have been more 

positive towards environmental issues than femal es. However thi s could not be out of the 

reality as there are similar research findings (Aklilu 2006). In many cases males are more 

knowledgeable but less concerned and less sympathetic for environmental issues (Blum 

1987; Batter 1996). 

In other words one with better knowledge is expected to show a better attitude and sk ill. 

Students with rural background had better knowledge in environmental issues than those 

with urban background . Though their skill was found sti ll linear with their knowledge 

thei r attitude towards the environment was less positive than those in the urban area. 

Findings by Hausbeck (1992) and Lifteridge and James (1980) indicated rural students as 

more knowledgeable the possible reason for the di sparity was students' exposure to out

of school practices. The researcher couldn ' t find a resea rch finding that show the 

inconsistency of the linear relationship between knowledge and attitude in rural students. 

As attitude is li able to prejudice, there could be some students who might have not been 

genuine in expressing their feelings. 
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Students' Practice in Environmental Issues Issues 

Measuring skill verbally could not be as effective as that obtained by observation. 

However, carefull y designed items can help at least to decide learners ' status. Ski ll 

inventory was administered through a questionnaire using a five point scale (always, 

usuall y, sometimes, seldom and never) to evaluate students ' practice in environmental 

issues. The responses ' always' and ' usually' were considered as positive (acceptable) and 

seldom and never as negative (unacceptable). The responses labeled ' never' were not 

taken into the analysis. 

More than 46 % of the students were found to have made acceptable degree of practice in 

environmental education of which about 12% with most acceptable (always) and the rest 

34 % with frequent practice (usually). About 18% of the students had no or very little 

practical contribution to their envirorullent. A very large number of students (33.7%) 

were fou nd to fall in this boundary. As a positive attitude in environmental education 

means developing a sense of commitment to affect the envi ronment, the development of 

such attitude inevitably leads to a sound practice (Mansary and Ajibye, 1997). However, 

the presence of such a large num ber of respondents both in the neutral and unacceptable 

region seems somewhat contradictory with their performance on attitude as shown in 

section 3.5. Still the same reason mentioned above for attitudinal difference could work 

here too; if there had been a prejudice in students' response to the attitude items, thi s 

could I~ave affected the true relationship between their attitude and sk ill. What is shown 

with case of urban students in Ghion is a case in point for this: These students were found 

to be poor both in their awareness and skill but they were more positive towards the 

environment. 

Many of the students (90.3%) were found to have participated in the 'adult literacy 

programme' . The Alternative Basic Education program which W)lS extensively 

implemented in the Region is expected to have created the opportunity for thi s. However, 

comparison of students ' practice based on the mean score seem to tell a different result. 

In all the three schools, students practice was be low the minimulll achievement level , 3.1 
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(31 /35). It was only in one of the seven items (participation in adult education 

programmes) that the mean was found to be above the agreed up on score. In relative 

terms, students in Injibara had better practice (2.65) and the difference was found 

stati stically significant. Students in this school had acceptable sk ill in items 4, 5 and 6 

(participation in environment management protection programmes, advi sing people to 

stop harmful skill s, and participation in adult literacy programmes). Students in 

Abayminch had better sk ill in terms of items I, 3 and 7( discussing environmental issues 

in the classroom, advising people to cooperate with HIY/AIDS patients, and organizing 

people for environmental protection initiatives) than those in the other schools the means 

for the last two items being above the required score. Except for the second item 

(advising people to conserve and protect the environment), students in Ohion had 

relatively poor skill for all rai sed environmental issues. 

Location is one of the factors affecting performances in environmental education and 

rural students are better than urban once (I-!ausebeck, 1992). This also repeated in this 

research attempt. Though urban students were found more sk illful for third and forth 

Issues (advising people to cooperate with HIY/AIDS patients, and participation in 

environmental protection initiatives such as waste disposal), the over all result shows as 

rural students were at a better position. Unlike the case in terms of schools and location, 

students' skill in envirorU11ental issues was not significant in terms of gender. 

5.2 Conclusion 

In an era when consideration of environmental issues has become a prerequisite for any 

sort of development endeavors, emphasis to environmental education is of paramount 

importance. Many of the countries have taken the issues into their educational systems 

and started orienting their citizens since early 1970s, the time environmental education 

was agreed up on to be a sustainable means for the protection and wise use of the 

environment. 
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While the environment was highl y deteriorating, it was very recentl y, in the present 

education system, that environmental education was formally taken into the Ethiopian 

curriculum. The 1994 education and training policy has laid the ground fo r integrating 

environmental issues as one of the fi ve general objectives which is about developing 

environmental values. The objecti ve was well interpreted and adequate environmental 

issues were integrated in geography. Though the interpretation of a curricular issue is in 

the hands of schools and teachers, the integration in Geography was found to be in a way 

that enables students develop the required consciousness in the area. Thus, the method in 

Geography was found to be in line with the general philosophy of the system -

encouraging acti ve learning based on self exploration. The researcher attributes students' 

better performances in environmental education in Geography to this systematic 

integration. 

Although there are serious issues related to the action of chemicals to be addressed in 

Chemistry, there were very few environmental objectives set for the level. Objectives 

were drawn at the unit or topic level. The method of integration employed in thi s subject 

is not convenient to teach the behav ioral aspects in an integrated manner as all the issues 

were add ressed in almost one unit. Besides thi s, more emphasis was given to global 

environmental issues while there are many local and regional problems to be prioriti zed. 

Still the subject was posi ti vely evaluated for its integration of adequate and relevant 

environmental issues. 

Such an integration of adeq uate and relevant issues should have brought about the 

required behavioral change. Students ' performances in all the three domains were very 

low. Only 24% of them were found to have the expected knowledge and about 18% and 

46 % of the students were found to have made positive attitude and practice respecti ve ly. 

Though the overall performance was low in all cases (catego ries), males and rural 

students were more knowledgeable replicating previous findings by (Hausbeck, 1992 : 

Lifteridge and James 1980: Mansary and Aj ibye, 1997). 
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An educational attempt IS expected to maintain the linear relationship between 

knowledge, att itude and skill. There are many research findings that show thi s 

relationship in environmental education too (Roth and Peretz 1989: Ostman and Parker, 

1987; Gifford, 1982). In thi s research, however, thi s did not happen. Students in the rural 

areas had relativel y better knowledge and skill in environmental education but with poor 

attitude compared to urban students. But it is believed that attitude is more important than 

knowledge in bringing a change in an envirolm1ent. Though this leaves a room for fUliher 

investigation, the researcher attributes the reason to the uncontroll ed factors due to the 

nature of the variab le (attitude) under investigation. The researcher found rural students 

more honest, promising, and cooperati ve than the urban students: Unlike urban students 

they were happy and patient to take the test and fill in the questi onnaire . For items they 

were not clear, they were open to ask questions. All these could be possible justifications 

to accept their response to attitude items as more genuine than that given by urban 

students. 

Contrary to the result obtained through the achievement test, students were found to be 

well aware of the problems, causes, consequences and methods of all eviating 

environmental issues as through open-ended items. If the issues raised in the open-ended 

items were integrated in the curriculum, there could not have been observed such a gap in 

the results obta ined in different instruments. Perhaps the difference could be attributed to 

methodological matters: Students' poor competence in the medium of instruction though 

the researcher did not face any problem during test administration could be the first 

problem. If thi s was the real cause, it is clear that their performance using their mother 

tongue, Amharic, must have helped them to do well on the open ended items. The 

stat istica l devices used for measuring their performances could be the second cause. The 

mastery level was based on mean score where as for open-ended responses a percentage 

was computed . Though thi s needs further investigation, the two methods may not be 

equall y reliable to measure the same variable (knowledge) in a similar way. The 

percentage was computed by combing two positive but different responses (sca les) which 

cou ld be difficult to equate with mean scores. 
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5.3 Recommendations 

Based on the lessons obtained in the research process, the researcher recommends the 

following points as it would help stakeholders take measures to fi ll the gaps investi gated 

in delivering environmental education in the general secondary education. Researchers 

who want to invest igate curricular issues in the area could also use the pointes suggested. 

• The research has come up with a mismatch between the intention of the 

curricu lum and students ' performance. There were adequate and relevant issues 

addressed in the curriculum. Yet the overall student's performance in 

environmental education was below the expected level. Thus, the researcher 

would like to advise the sample and other similar schools to look at the findings in 

this research attempt and encourage teachers to take whatever step they believe 

important to alleviate thi s problem. Teachers should use practical and observable 

environmental issues in their teaching and most essential for thi s is to be aware of 

the possible environmental issues in every topic in their subject area. If the 

expected issues are not well addressed in the curriculum, it is up to the teachers to 

do to the best of their learners. 

• In schools where practical initiatives (co-curricular activities) were not gIven 

emphasis, students were less knowledgeable and skillful in environmental issues 

as compared to students in the schools with the facility. Thus, teachers and 

school s should establish such initiatives on environmental issues to support the 

formal curriculum. 

• The researcher was able to observe that many of the teachers were not well aware 

of environmental issues prevai ling at different environmental leve ls. As observed 

hom their response to content evaluation items still many of them want the text 

material s to provide them with everything. The researcher takes thi s as a very 

serIOUS gap in the effective implementation of the curriculum and wants to 
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address thi s to teachers, schools, training institutes. Hence, teachers from the 

same or related of specialization could come together and di scuss on issues to find 

out the missing element. It is thi s way that teachers can place their important input 

on the curriculum. 

• The way environmental issues were integrated in Chemistry is less effective for 

cultivating knowledge, attitude and skill in an integrated manner. Almost all 

environmental issues that are expected to be integrated in the area were addressed 

in a single unit. Besides thi s, the presentation of the contents was theoretical , less 

attached to the issues around. Such a methodology is not different from that 

employed in the interdisciplinary approach. Thus, curricul um deve lopers should 

revi sit the methodology and integrate the issues in all relevant topics. 

• Though there could be a possibility that the issues might have been integrated in 

some way in other topics and areas in the level or below, teachers li sted a number 

of miss ing environmental issues. The researcher believes that the problem wou ld 

have been minimized if teachers had been involved in curriculum development. 

Thus, teachers should be involved in cUITiculum development and revi sion 

processes . 
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Appendix A 
INSTRUMENT I 

A criterion referenced test 

Instruction 

Choose the correct answer and write the letter of your choice in the space provided. 

I . Which one of the fo llowing is a non-renewable resource? 

A. oxyge n B. water C. soil D. fuel 

__ 2. Which of the fo llowing is the immediate cause of global warmin g? 

A. emission of carbon diox ide into the air B. remova l of trees 

C. the depletion of ozone D. the effect of acid rain 

__ 3. Which of the following elements is the primary source of acid rain? 

A. Ca rbon B. Hydrogen C. Silicon D. Sulfur 

4. One of the fo llowing is not caused urban development, extensive irrigation and overgrazing: 

A. soil erosion B. sa lini zation of topsoi l C. destruction of vegetations D.volcanic eruption 

5. Which of the following pesticides is extremely toxic? 

A. malathi on B. DDT C. Parathion D. carbondioxide 

6. Which of the following is not an agent for environmenta l pollution: 

A. transportation B. forest fire C. unwise waste disposal D. road construction 

7, Which 'one of the following is not a good method of protecting metal s from rusting? 

A. oil ing and greas ing B. washing the metal with water continuously C.a lloyi ng D. coating 

8. Which one of the following is used as a food preservative? 

A. ascorbic ac id B. bases C. su lfuri c acid . D. carbodiox ide 

9. One of the following is not a good way of protecting the emission ofa harmful gases 

from industries, factories? 

A. complete combustion of the fuel B. using a catalyst to neutral ize before emi ssion 

C. planting trees around the factories and industries 

D. replacing the fue l with a harmless substance 

__ 10. Which of the foll owing is not correct about dust and smoke? 

A. They ca n be caused both by people's activities and nature. 

B. They can increase the thickness of the ozone layer 

C. They can cause climatic change and thus affect agricultural production. 

D. They can be protected by spraying water and usi ng electrostat ic precipitation 



II. One o f th e fo ll owin g is not true about the ozone layer? 

A. It protects the harmful solar radiation C. It has a chemica l to absorb the radiant energy. 

B. It is depleted with ch lo rofluorocarbon D. It is depleting with N itrogen ox ides 

_ 12. One of the fo llowi ng causes of water pollution does not occur due to the effect o f chemica ls? 

A. unwi se handling and use of pestic ides B. intense heat from facto ries 

D. sewage waste and biolog ica l agents C. acid ra in 

_ 13. One o f the fo llowing is not true about environmenta l management. 

A. It is possible to produce plast ics w hich are biologica lly degradabl e 

B. Us ing wastes on farm fields can increase soil fertility 

C. It is possible to find a po lluted area of land in Ethiopia due to unwi se chemicals 

D. Using inorganic fertili zers is not a sustainable means of maintaining its feltility 

_ 14. Which soil do you prefer for agricultural practice? 

A. Loamy so il B. c layey so il C. sandy D. sa lty so il 

_ 15. Which of the fo llowi ng is the safest place chemicals? 

A. Hot and mo ist place B. Cold and dry place 

C . Dry and hot place D. Cold and wet p lace 

_ 16. Which of the foll owing is the main use of a lkanes? 

A. As solvent B. As fue l 

C. For making explosives D. for the production o f a lkenes 

_ 17.Which of the fo llowing compound are used to make class 

A. sodium carbonate and si1con oxide B. Aluminum oxide and potassium silicate 

C. Sod ium silicate and ca lcium silicate D. Bi-A lumimium silicate and silcon oxide 

_ 18. Which of the followi ng is used to form most acidic so lution? 

A. HI B. HCI C. HBr D. HF 

_ 19. Which of the followin g ait pollutant causes acid rain? 

A. Su lphur dioxide 

C. Chlorofluorocarbons 

B. Heavy metals 

D Hydrocharbons 

_ 20. Why do we apply brine to sk in during the process of tanning? 

A. To remove hair from the skin B. to make the skin soft 

C. To remove fl esh from the skin D. To dry the skin and kill the bacteria 

_ 2 1. If your li velihood depends on forests, which way wou ld be more appropriate? 

A. Using the forest and protect ing an imals' intervention 

B. Planting samplings for every fe lled tree 

C. Burn ing the forest so that it could grow and rep lace the old 

D. Replacing the indi genous ones with fa st growing p lants like the euca lyptus trees 



_ 22. The equatorial rainforest is dimini shing in size from time to time. What do you think will 

be the consequence in the long run ? 

A. global warming B. diminishing of forest resources C. loss of variety of forest resources 

D. loss of animal species 

23 . Which one of the following may not be a relevant for pastoralist who are continuously 

moving in search of grass and water for their animals? 

A. To use the grazing lands in rotation without any harm to the ecosystem. 

B. To use the available water resources wisely. 

C. To become sedentary farmers. D. To minimize the number of cattle 

_ _ 24. Global warming is said to be dangerous mainly because--

A. it can cause overflow of land surface by melting ice. 

B. peop le may oversweet, dehydrate and expire. 

C. ice bergs may move towards the poles rapidly and devastate the area. 

D. it causes a loss of biodiversity. 

__ 25. Which one of the following is true of the elements of the natural environment? 

A. Elements of the natural environment exist independently. 

B. Elements of the natural environment are dependent one another. 

C. Humans intervention can affect the balance components of the environment. 

D. Components of the environment may be destroyed fore ever if they are not preserved well 

Read the following quotation and answer the question that follows. 

"Things have always changed. Evollition is all about survival of the fillest, and some things 

ml/st disappear. We humans are now the fillest and strongest and we have the righ1to use the 

world resources for our benefit. We need the space and we have to change environments. If 

some plants and animals suffer, hard luck. " 

_ __ 26. What does the quotat ion imply? A. se lf-centered view C. environmentalists' view 

B. conservationist view D. Darwin ls view of evolution 

__ 27 . Which method of increasing soi l fertility could have a negative effect on the environment? 

A. green manuring B. adding inorganic fertili zers C. crop rotation D. adding cow dug 

__ 28. Which measure is the best to save the endangered animals from extinction? 

A. keeping the animal in national parks B. keeping the animal in sanctuaries 

C. keep ing the animal in game reserves D. drawi ng a law for protecting them strict law 



_ 29. Which one is a better solution for the hydro-politica l problem of the Nile river basin? 

A. Leav ing the Nile ri ver unused till the problems are reso lved . 

B. Agreeing on the equitab le utili zation of the water among concerned countries. 

C. Giving more opportu ni ty to countries affected by the Saharan desert. 

D. Overcoming problems at gun poi nt is the last so lution. 

_ 30. At an individual level, wh ich measure can you take to control or minimize water pollution? 

A. Collecting water used for washing and cook ing and spilling into waste di sposal pipelines. 

B. Spilling water used for household purposes into a near by streams. 

C. Spi lling water used fo r washing and cook ing into a ditch so th at it could be taken somewhere. 

D. Spilling water used for washi ng and cooking into a ditch so that it could be taken somewhere. 

__ 32. One of the following does not refl ect an economic impact of HI VIA IDS? 

A. Social di sorder and sti gma in relation to the incurable nature of the disease. 

B. Lack of productivity due to luck of mora l and phys ica l strength. 

C. Mobilizing a great deal of resource that would have constructed schools and roads for the 

development of the national economy. 

D. Medica l and nutritional expenses of HI VIA IDS victims 

__ 33. The natural balance in a given envi ronment is di sturbed when--

A. natural resource are used for economic benefits. 

B. the natural resources are misused. 

C. the natural resources are uneq ually distributed. 

D. there is a di sturbance between the living and the non-living. 

__ 34. When the vegetation cover is removed, all of the fo llowing happens except --

A. soi l eros ion B. a change in cl imate 

C. loss of biodiversity D. an increase in agricultural production 

_ _ 35. Why is Ethiopia frequently affected by drought? 

A. Because Ethiopia is part of the Sahel zone, which is frequently stricken by drought. 

B. It is because of the unique nature of its environment that drought strikes it. 

C. It is because the effect of globa l warmi ng has a severe effect on Ethiopia. 

D. It is mainly because of our un wise hand ling of the resources and the environment. 

__ 36. You are hi ghly concerned with a rapid population growth in Ethiopia . Which one of the 
following do you thin k is agreeable to your concern? 

A. Teaching prolific mothers about the disadvantage of rapid birth rate 

B. Teaching all fertile citizens in the loca li ty 

C. Teaching all women to abstain from sexua l tendencies 

D. Teaching selected mothers and fathers so that they can control birth rate in their loca lity 



__ 37. Which one of the following is not a series environmental problem in most develop in g 
countries? 

A. industria l po lluti on B. deforestation C. unemployment D. HIV/AIDS 
__ 38. Although it is very useful for construction and other purposes, people are not advised to 

grow euca lyptus tree.This is because ... 

A. euca lyptus is not indigenous to Ethiopian ecology . 
B. the tree does not have anything to add to the so il 
C. it s not indigenous plants 
D. it was brought to the cou ntry without the approva l of environmentalists 

39. More than 30% of carbon dioxide em ission comes from industries in Ameri ca. Yet Ameri ca 
is not willing to sign for the international agreement for reducing em iss ion of such 
poisonous gases. The is because ... 

A. the agremment obliges America to close all its industries 
B. of the impact it wi ll place on American economy which is based on high leve l fuel 

consuming industries. 

_ _ 40. Which population group has the largest proportion in developing countries? 

A. 15-64 

C. 0-15 

B. 5-35 

D. above 64 

__ 41. Which one of the following frequently occurs in Ethiopia? 

A. Earth quake 

C. Volcanic eruption 

B. Drought 

D. storms 

Questions 42-45 are based on th~ following table 

Annual temperature (111m) and rainfall (degree Celsius) distribution for Algiers 

1110nth J F M A M J J A S 0 N 

Temp 10 II 13 15 18 22 24 25 23 19 15 

RF. 111m 116 76 57 65 36 14 2 4 27 86 93 

_ 42. What IS the annual range of temperature of the town 111 degree cel sIus ? 

A.15 B.14 C. 12 D.13 

__ 43. Which month show the highest rainfall? 

A. January and December 

C. November and January 

B October and November 

D. February and Apri l 

__ 44. What is the average an nual temperature of the area in degree cels ius? 

A.18 B. 17 C. 20. D.2 1 

__ 45. Find the total al110unt of rainfall rece ived in the area? 

A. 600l11m B. 800mm C. 59 1mm D. 691ml11 

__ 46. Which one of the folowi n extrusive rock is used for road construction? 

A. basa lt B. gabbro C. obsidian D. pUl11ic 

D 

12 

117 
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__ 47. Which of the following is used for building lofty buildings? 

A. sandstone B. pumice C. obsidian D. A & B 

__ 48. How does folding occur geographica lly in a given geographical environment? 

A. When rock layers are pulled apalt by ealth movements. 

B. When external force act on rock layers . 

C. When rock layers are pushed from two direction s. 

D. When earthquake occurs ubruptly. 

__ 49. What is the advantage of ozone layer? 

A. It traps oxygen B. It traps inert gases 

C. it traps ultra violate ray D. It traps short wave rays 

__ SO. Which of the following areas is hi ghly liable to drought ? 

A. Afar region B. Part of Hararge 

C. Jemjem Plateaus D. Pta Its of Arsi-Bale zone 

__ 5 I. Which of the following explains the difference between urban and rural areas? 

A. Rural areas are less tradition bound B. Rural areas are more agri cu ltural 

C. Urban areas are more tradition bound D. The human settlement sites with less di stinction 

__ 52. Which of the following do you agree regarding HIV/AIDS victims? 

A. support them but with some reservation B. advise them to line on their own 

C. support them wit h no reservation D. gossiping with others about their fa ith 

__ 53. What makes each environment different from the other? 

A. The shape of the environment B. The internal composition of the envi ronment 

C. varied natural elements D. The type of rocks the env ironment is composed of. 

__ 54. Why do wild animals leave their areas and migrate to other lands? 

A to change place to reduce boredom B. to get ride of human intervention 

C. to visit their fellow an imals D. to have peace and stabi lity in other lands 

__ 55. Which of the following defines plantation agriculture? 

A. al salis fying humans' food needs. 

B. It is concerned with large scale production of grains. 

C. It is an large scale agricultural activity concerned for the production of one two crops for sa le 

D. It is an large scale agricultural activity concerned for the production of one two crops 

oil crops. 

_ 56. Which one of the following pair is used find the exact location of Ethi op ia on the political 

map of Africa? 

A. Prominent water bodies and landscapes. B. latitudes and longitudes 

C. The north star and the equator D. The biggest and the smallest neighboring countries. 
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Appendix D 

Item Analysis on the criterion reference test 
Method of Analysis 
I have used Robert and David's way of analysis, Accordingly, i have considered 27% of 
the scores starting from the highest score and the same percentage from lowest. Although 
there could be different contextual factors that should be taken into account while 
analyzing items and deciding on the feasibility and usefulness of an achievement test, the 
following indices for level of difficulty, discrimination and reliability are usually taken as 
standards. 

Index of difficulty 

Difficulty index with >70% is very easy 
30-70% is reasonably difficult 
<30% is a difficult item 

Index of discrimination 

A discrimination with <0 is negative discrimination 
o has no discrimination power 

0-0.19 poor discrimination power 
0.20-29 marginal discrimination power 
0.30-0.39 reasonably good discrimination 
>0.40 a very good discrimination power 

The table below shows the performance of each respondent against each item and the 
total score they got. ' 

I 



Level of difficulty 
Based on the established standard given above, five of the items are evaluated to be 
difficult and eight items are easy the rest are reasonably difficult. This implies the need 
to make an improvement on those which difficult or easy. 
Discrimination power 
Sixteen of the items found to be very good in their power of discrimination with indices 
0.42-71. Seven of the items are between 0.28-0.39 indicating marginal discriminating 
power and another five items are with poor power both requiring improvement. There 
two items one with a negative and the other one with zero discrimination powers which 
implies the need either to change or profoundly amend the items. 

Reliability 
The reliability of the test is evaluated using Kuder-Rechrdsons method of estimation 
which is given by a formula 

The table below shows the standard deviation, variance and mean ofthe scores obtained 
from the achievement test. 

students Score (x) d (x-mean) d 
1 27 II 121 
2 22 6 36 
3 21 5 25 
4 20 4 16 
5 19 3 9 
6 19 3 9 
7 19 3 9 
8 13 -3 9 
9 13 -3 9 
10 12 -4 16 
II 12 -4 16 
12 10 -6 36 
13 9 -7 49 
14 8 -8 64 

Thus, by applying the K-R20 formula, we can find the index of reliability as follows; 
Given K = 30 S = 30.28 S = 5.5 Mean = 16 pq = 6.6 

For standard tests, the reliability coefficient is expected to fall between .85 and .95 to be 
acceptable. However, for tests designed to decide on a group of individuals just as the 
purpose of this achievement test, the coefficient is tolerable up to 0.65 Robert and 
David's (191). Thus, this test could be taken as reliable as 0.80 value is even more than 
0.65. 
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