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ABSTRACT 

The purpose of this study was to establish appropriate strategies for enhancing 

students’ competencies in environmental management during the teaching and 

learning process in secondary school in Tanzania. The study employed a Gradual 

Release of Responsibility (GRR) model in which teachers’ and students’ 

responsibilities were defined clearly to shape the Environmental Instructional Lesson 

materials (ELM). The sample population involved ten (10) Geography teachers, thirty-

two (32) students, twenty (20) community members, two (2) environmental experts 

and two (2) lecturers located Dodoma Region. The study employed a mixed approach 

integrating both the qualitative and quantitative aspects in designing, implementation, 

assessment and evaluation of the instructional materials developed for enhancing 

students’ competences in environmental management.  

An exploratory sequential study was used in designing the ELMs from research data. 

Data analysis was done through thematic analysis for qualitative data and descriptive 

analysis for quantitative data. Research data were gathered through different methods 

such as interviews, document analysis and classroom observations. The findings from 

the study indicates that the most prevailing environmental problems perceived by the 

involved society are deforestation, soil erosion and mismanagement of wastes. The 

study revealed number of challenges teachers face in teaching and learning 

environmental problems, includes shortage of teaching and learning materials, lack of 

in-service training and lack of support from other education stakeholder in integrating 

the most prevailing environmental problems during the teaching and learning process. 

Moreover, the findings indicate that, the active involvement of teachers and experts in 

the development of the lesson materials lead to the establishment of materials that 

assessed to be effective to enhance students’ competences in environmental education. 

The mean was 30.63 and the standard deviation was 5.19 during post-test which 

indicate that the students’ competences in environmental management was developed. 

Finally, the study recommends that it important to consider society priorities in 

instructional lesson materials by collaborating with other education stakeholder to 

ensure effectiveness in designing and implementation of curriculum materials 
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CHAPTER ONE 

BACKGROUND OF THE PROBLEM 

1.1 Introduction  

The chapter provides explanations on the problem and the context that motivated the 

researcher to conduct a study on development and implementation of the 

Environmental Instructional Lesson materials (ELMs) to address the identified 

environmental problems during the teaching and learning process in secondary schools 

in Tanzania. The chapter presents the background to the problem, the statement of the 

problem, and the purpose of the study. It also comprise the objective of the study, 

research questions, and significance of the study, delimitations and the definitions of 

the operational terms of the study.  

1.2 Background to the Study 

Environmental Education is mainstreamed in several educational curriculums around 

the globe as well as in Tanzania, for developing competences in appropriate and 

sustainable management of the environment (Tedre, Chachage, & Faida, 2009). 

Several challenges have been identified in the implementation of the envisaged 

curriculum to develop students’ competences for effective environmental management 

and conservation (Msuya, 2016; Manase, 2016). For promotion of healthier, safe and 

environmental-friendly society, considerable effort should be invested to establish 

implementation strategies of curriculum materials for development competencies in 

environmental management among students (ESDP-2016/17–2020/21). In this study, 

Geography teachers were involved in designing and implementing “Environmental 

Instructional Materials (ELM)” for secondary schools that could be effectively develop 

students’ competencies in management and conservation of their surrounding 

environment. 

Effective implementation of the environmental education (EE) in schools could 

guarantee sustainable environment which could continue to provide survival needs for 

several species in an ecosystem (URT, 1997). The environment contain living 

organisms such as human beings and plants and non-living organisms such as rocks, 

water and air that constitute the physical conditions (Valavanidis, 2019). Living and 

non-living things in our environment are interconnected to form an “all-life-supporting 
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system” known as an ecosystem (United Nations, 2019). Human beings are the super-

intellectual giant that dominate the interaction within this ecosystem through various 

activities (Mwendwa, 2017). Such dominance lead to imbalance within an ecosystem 

that endangers the existence of the other living species (Shende, Janbandhu & Patil, 

2015). Such imbalance includes loss of biodiversity due to deforestation associated 

with human activities. Environmental destruction has led to an increased demand to 

educate the community on ways to protect the environment and prevent further 

destruction. In educational field, special attention has been given to subject that 

directly teach environmental issues such as Geography, to develop environmental 

lessons in its curriculum that would ensure sustainable protection of the environments 

(URT, 2020). 

Several policies and initiatives have been established to ensure a sustainable utilization 

and protection of the environments (URT, 2016). For example, the Sustainable 

Development Goals (SDGs-2030) introduced as an international attempt to protect the 

earth from environmental degradation and pollution through sustainable consumption 

and production. The SDGs-2030, called for urgent actions to support the needs of the 

present and future generations, example goal number fifteen (15) aims to protect, 

restore and promote sustainable use of terrestrial ecosystem, manage forest, combat 

desertification land degradation and loss of biodiversity (United Nations, 2019). 

Tanzania as a member of the international community established the National 

Environmental Management Council (NEMC) since 1986 to oversee the sustainable 

environmental management, prevention of pollution, waste management, and quality 

of the environment (Tudor, 2013).  

Tanzania established the National Environmental Policy (NEP) in 1997 guiding the 

conservation and management of the environment and its resources for sustainable, 

secure and equitable use (URT, 2016). NEP introduced several initiatives to raise the 

awareness and competence of Tanzanian citizens on the environmental management. 

It succeeded in integrating Environment Education (EE) in primary and secondary 

curricula. The EE induced values that supported environmental conservation and 

discouraged attitudes that were incompatible with a sustainable ways of preserving the 

environment (URT, 2016). Hungerford & Volk (2013) argued that the integration of 

Environmental Education (EE) was vital tool for achievement of a sustainable 
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environment as students can develop knowledge, skills, and competencies to manage 

and conserve the environment for the present and future generations through 

environmental education provided in schools (Hungerford & Volk, 2013).  

Through EE, living organisms would co-exists in harmony and ensure several 

generations would not be affected with consequences of environmental degradation 

such as global warming and lower productivity and hunger (Bruyere, Nash, & 

Mbogella, 2011). Several countries which have successful integrated the 

Environmental education (EE) in its educational curriculum had seen a considerably 

increase in environmental protection, appreciation and understanding among students 

and the community at large (Stevenson & Stevenson, 2007). The EE helped to raise 

public awareness on the importance of natural resources (Stevenson & Stevenson, 

2007). The Ontario Ministry of Education in Canada involved Environmental 

Education at all grades and in every subject in schools and colleges. Such step was 

managed to increase the awareness of sustainable environmental conservation among 

its citizens (Ontario Ministry of Education, 2009). A study by Elliott, Dueck, and 

Rodenburg (2020) described that the initiation of the community-wide projects in 

Canada helped impart knowledge among students and community members for 

creating regenerative future that manages its environment appropriately. Furthermore, 

the initiative-built teachers’ confidence in the use of outdoor learning experiences.  

Some East African countries such as the Kenya introduced Kenya organization for 

Environmental Education (KOEE) which initiated a program known as Eco-schools in 

2013 in over 1000 primary and secondary schools to enhance the integration of EE in 

schools’ curriculum (Cheruiyot, 2019). The program focused on experiential learning 

for green enterprise development in schools and initiated the change from traditional 

environmental education to Education for Sustainable Development (ESD) (The 

Republic of Kenya, 2018). Moreover, the program focused on renewable energy, 

livelihood diversification, water, and green innovation in Kenya (Cheruiyot, 2019). 

The successful brought by an organization emphasis other country to have initiative 

measures which can ensure effective integration of EE in schools’ curriculum.  

Tanzania’s Education Sector Development Plan (ESDP-2016/17–2020/21) prioritized 

provision of knowledge, skills, and competence to promote a safe and 
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environmentally-friendly society (URT, 2020). Also, the ministry of  educational 

introduced Environmental Education (EE) in secondary education as a response to 

global agenda and international declaration on the environment (MoEVT, 2014). 

According Mwendwa (2017) and Kira & Kafanabo (2018) the Geography syllabus for 

secondary education put more emphasis on the environmental education compared to 

other subjects to ensure students were taught several ways to conserve their 

surrounding environments.  

Competence-based curriculum had been emphasized in Tanzania to ensure that 

graduates from any educational level could be able to think critically and possess 

problem-solving skills (Mwagu, 2017). Geography teachers should provide persistent 

support to students and encourage them to be responsible in implementing 

environmental conservation skills taught at school and prevent prevailing 

environmental problems (Sagala et al., 2019). In secondary education level, EE topics 

has been integrated from form one to form four level in geography syllabus (MoEVT, 

2005) to ensure that student acquires the knowledge and skills to protect the 

environment. Example of those topics includes climate, water management for 

economic development, sustainable use of forest and sustainable use of mining. The 

integration of environmental education (EE) at different educational level indicated 

that the ministry of education took responsibility to ensure that EE is provided 

effectively to the students as students will learn environmental education based on the 

level of education which is appropriate to provide them with necessary skills and 

knowledge.  

The study focusses much on the topic of environmental issues and management which 

is taught in form four to ensure students become a real ambassador on addressing the 

environmental problems in their society. Environmental issue and management topic 

is very crucial to the current environmental problems facing the world (Mwagu, 2017). 

It is important to be instructed effectively in schools’ curriculum since education is the 

vital tool on enhancing EE, hence this will ensure that the society are competent 

enough in conserving and managing the environment (MoEVT, 2005). 

However, the implementation of the EE in the Geography syllabus has observed to be 

faced with a number of challenges (Kira & Kafanabo, 2018). Teaching and learning of 
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environmental issue and management topic is for preparing students to answer national 

examination question and not for developing practical skills and knowledge for 

environmental management. Again, the candidate item response analysis report for the 

certificate of secondary education examination the question on environmental issue 

topic doesn’t appear for four years consecutively since 2016 and it is an optional 

question in essay section. Hence this hinder effectiveness in teaching and learning of 

the topic and it is an obstacle in addressing the environmental challenges in attaining 

sustainable environmental development envisaged in the national and international 

initiatives. 

Studies conducted in Tanzania (Kimaro, 2018; Kira & Kafanabo, 2018; Mwendwa, 

2017; NEMC, 2007; UNDP, 2012) observe that Tanzania is still experiencing 

environmental problems despite the national and international initiatives including the 

integration of the EE in school curriculum. The problems such as environmental 

pollution, deforestation, land degradation, loss of biodiversity and lack of access to 

safe and clean water are identified by UNEP (2020). The report by NEMC (2007) 

highlights land degradation, shortage of quality water for the urban and rural 

community, and environmental pollution as the environmental problems. Also, the 

study by Manase (2016) lists loss of biodiversity such as in the mountain arc of 

Uluguru in Morogoro where deforestation is alarming. Studies such as Mwendwa 

(2017) and Kira and Kafanabo (2018) point out that peoples’ ignorance is one among 

the major reasons for most of the environmental problems. The efforts to develop 

competent people in conserving and managing environment for their prosperity 

through school curriculum are in question. 

Research indicates the gap between the intended curriculum and the implemented 

curriculum (Msuya, 2016; Kopweh, 2014). Some of the teaching and learning 

pedagogies and resources used during instructing students are incompatible with the 

syllabus (Kisanga & Gabrieli, 2018). For example, the syllabus direct teachers to 

design the materials with activities which involve students in learning process 

(MoEVT, 2005). Moreover, Kisanga and Gabrieli (2018), Swai (2018) as well as 

Sylivester (2013) observe traditional lectures (teacher centered approach) in secondary 

school that have been said to be infective for meaningful learning dominates most of 

the learning practices. In analysis some of the environmental problems, the study by 
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Msuya (2016) indicates that environmental problems are too many to be taught 

comprehensively in school and thus the need to set some priorities to study them 

effectively.  

On the other hand, the study by Mwendwa (2017) demonstrates a mismatch in the 

instructional materials for teaching and learning EE with problems facing the society 

(Msuya, 2016; Manase, 2016). Thus, the need to consider society environmental 

problems with what is happening in schools. With this regard, the identification of the 

society’s priority on the environmental issues (prevailing environmental problems) is 

foremost needed to be aligning in the EE curriculum materials in schools is of 

important. At the same time, the implementation intervention to support Geography 

teachers in designing and implementing environmental instructional lesson materials 

(ELM) that are both pedagogically sound and can potentially make students able to 

manage their environment sustainably is sought important at this juncture. 

1.3 Statement of the problem 

The United Republic of Tanzania emphasizes the integration of Environmental 

Education (EE) in its curriculum in all levels of education since attaining its 

independence (URT, 2016). In secondary education curriculum, EE as a topic to form 

IV education level where students are expected to develop awareness, skills and 

competences on environmental issues whose outcomes includes the creation of society 

responsible in conservation and management of environment. The need for society 

who can competently manage and conserve the environment is among the vital tool to 

ensure a safe and healthy environment as stipulated in the Sustainable Development 

Goals (SDGs-2030) and in Tanzania Education and Training Policy (ETP, 2014).  

However, implementation of the environmental education (EE) in schools and 

students’ competences in the creation of safe and healthy environment in Tanzania has 

not been effectively attained (Kira & Kafanabo 2018). Empirical evidences indicate 

society outcry that the school curriculum is not well aligned with the society’s 

priorities on the environmental issues (Kalungwizi, Mattee & Ahmad, 2017). Studies 

such as Mwagu (2017), Kimaryo (2011), Kisanga (2018) indicate shortage of effective 

EE lesson materials. This hinder effective teaching and learning of EE topics hence 
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hamper the society to have competencies on environmental management and 

conservation (Mwendwa, 2017, Manase, 2016). 

Hence, it remains unknown on how EE instructional lesson materials could effectively 

be aligned with the society’s prevailing environmental problems. Again, the 

characteristics of such aligned EE lesson materials and its implementation in schools 

are not yet established. Consequently, the implementation of the EE during the 

teaching and learning process in schools is impeded and eventually hamper the efforts 

of maintaining and managing our environment sustainably (Kira & Kafanabo, 2018). 

In this situation, the efforts that are intending to develop competent citizens capable of 

managing and conserving environment is imperious. Teachers play key roles when it 

comes to curriculum implementation and thus any intervention to revert the current 

situation need to be sought. Therefore, it is imperative to design effectively EMLs that 

would help teachers to equip secondary schools students with necessary skills to 

address environmental challenges within the community.  

1.4 Purpose of the study  

The purpose of this study is to establish appropriate implementation strategies of the 

environmental education related topics in schools to enhance competencies in teaching 

and learning Geography designing and implementing environmental instructional 

lesson materials (ELM). 

1.4.1 Specific objectives 

Specifically, the study aimed to: 

1. To establish preliminary design guidelines for ELM by analysing the 

challenges of teaching and learning the most prevailing environmental 

problems in secondary school in Tanzania. 

2. Develop environmental instructional lesson materials in Geography subject 

through prototyping for enhancing competences in environmental management 

in secondary school. 

3. Assess the effectiveness of the developed environmental instructional lesson 

materials in enhancing students’ competencies on environmental management 

and conservation. 
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1.5 Research questions 

1. What were the main components of the ELM which can be effectively align the most 

prevailing environmental problems for enhancing competences in 

environmental management in secondary school? 

2. What were the features of ELM considered important in teaching and learning 

of geography subject for enhancing competence in environmental management 

in secondary school?  

3. To what extent were developed environmental instructional lesson materials 

(ELM) effective in enhancing students’ competence in environmental 

management?  

1.6 Significance of the study 

The study would have long-term impact sustainability, preservation and protection of 

environment as it supports students’ competences in maintaining and conserving for 

the present and future survival of people in the community. Through the knowledge, 

skills, and competencies enhanced in the classrooms, students are expected to have 

appropriate attitudes and practices that are likely to maintain, manage and conserve 

the environment in their communities so as to ensure safe, healthy and sustainable 

environmental development for survival. 

The study is expected to determine on how the social needs are identified and 

integrated in the formal school curriculum to ensure the effective learning that bridges 

the school and the society around. This is definitely an attempt that would directly 

benefit the Tanzanian societies to develop appropriate competencies towards 

addressing environmental problems. Hence, the study is likely to manage to create a 

community of people who are responsible for managing and sustaining their 

environment.  

The study would also be useful to the Geography teachers who involved in all stages 

of designing and implementation of the lesson materials. The GRR model supported 

teachers to have new approach of preparing the instructional lesson materials. This is 

a professional development opportunity for teachers to abreast their subject and 

pedagogical competencies. The study provided an opportunity for teachers to establish 

professional links/networks in the selected schools. The Geography teachers 
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established a team of working together to solve educational problems through the 

collaboration during designing and implementing of ELM.  

Again, the methodology used in this study during the development of the lesson 

materials are expected to pave a way for curriculum developers in Tanzania Institute 

of Education (TIE) who are responsible for the designing, reviewing, and developing 

of curriculum materials. Since the study involve action research cycles which emphasis 

on practical outcomes and creating new form of understanding in designing and 

implementing of ELM, this would directly inform the curriculum developers on the 

best practices to ensure that education can be utilized appropriately to address various 

social problems in Tanzanian society such as environmental problems. 

Furthermore, the findings of this study would add knowledge to educational 

researchers and other interested people in the environmental education field. Again, 

other researcher may use recommendation from this study to explore the challenges in 

teaching and learning in another field which need to be addressed for successful 

implementation of competence-based curriculum. 

1.7 Delimitation of the Study 

The Environmental instructional lesson materials (ELM) were designed and 

prototyped in two secondary schools in Dodoma Region. However, the Geography 

subject is taught in more than 26 regions in Tanzania and hence, the lesson materials 

may not be reflected in the other regions of Tanzania. Also, the experiences developed 

from the two involved secondary school may not be exactly appropriate to experiences 

in teaching and learning in other secondary schools in the region.  

Again, the lesson materials developed during this study were based on one Geography 

topic about environmental education with four lessons were developed. The 

characteristics of the lesson materials designed may fit well during teaching 

environmental problems lessons and should be used with in designing the lessons in 

other Geography topics or in other subjects in secondary schools.  
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1.8 Definitions of operational terms 

1.8.1 Geography subject 

Geography is the discipline that studies places and relationship between people and 

their environment. It also involves spatial interaction between components of 

environment and explore both physical properties of the earth’s surface and the human 

societies spread across it. 

1.8.2 Environment 

Involve the aggregate of surrounding living and non-living elements and their effect 

that influence human life. It includes air, water and land which are important 

circumstance and conditions for everyday life. 

1.8.3 Prevailing environmental problems 

These are problems that prove to be more superior or powerful, predominant, most 

common existing at a particular time. Also involve list of issue surrounding our 

environment which need immediate attention and proactive action by the stakeholders 

so as to have safe and clean environment. 

1.8.4 Environmental Education 

Is the process that allows individuals to explore environmental issues engage in 

problem-solving and take action to improve the environment. It is the process which 

helps individual to gain awareness and acquire skills, knowledge, value, experience 

and determination on how to solve present and future environmental problems. 

1.8.5 Sustainable environment 

Is the responsible interaction with the environment to avoid depletion or degradation 

of natural resource and allow for long term environmental quality. Aims to improve 

the quality of human life without putting unnecessary stress on the earth supporting 

ecosystem for present and future generation. 

1.8.6 Action research 

This is the research approach which is grounded in practical outcomes and creating 

new forms of understanding.  
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1.8.7 Competence 

Refers to the ability to perform something successful or efficiently. Involve desired 

knowledge, skills and behaviour performed by the students at a required level of 

proficiency. 

1.8.8 Designing 

Plan or specification for the construction of an object for the implementation for 

achieving the specific purpose. Involve arrangement of the identified strategies for 

enhancing desirable competence to students. 

1.8.9 Instructional materials 

Refer to the ways and means of making teaching and learning process easy, more 

meaningful and understandable for achieving targeted objectives in the learning and 

learning process.  

1.8.10 Prototyping:  

Refinement/ improvement of designed materials through iterative cycles of planning, 

acting, observing and reflecting for consolidation its effectiveness for enhancing 

needed competence 

1.8.11 Implementation 

The act of putting a plan into action or starting to use something. Involve exposing 

classroom in the new way of learning for ensuring effective understanding of the 

planned skills and knowledge to be achieved. 

 

  



12 

CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

This chapter presented the theoretical framework that guided the study and reviews of 

the literature on environmental education and its implementation in schools in 

addressing the environmental challenges in the communities. The chapter explained 

the Gradual Release Framework (GRR) in implementing the environmental education 

in schools and justified its choice and adequacy in addressing the research objectives 

and questions. Again, the chapter explained the designing and implementation of 

lesson materials through action research model as the best way of reconstructing 

teaching and learning of EE as well as addressing the challenges in integration of EE 

in the secondary school curriculum. Furthermore, the chapter reviewed empirical 

studies and lastly synthesis of the literature review to establish knowledge gap and 

conceptual process of the study. 

2.2 Theoretical framework of the study 

The study was guided by the gradual release of responsibility (GRR) instructional 

framework by Fisher and Frey (2008). The framework is developed within a context 

to shift the cognitive load from a teacher and to joint responsibility of a teacher and a 

student (Fisher & Frey, 2008). The framework emphases that teachers have to shift 

from assuming all responsibility for performing learning tasks to situation in which 

students have to assume all of the responsibilities (Pearson & Galapher, 1983). The 

gradual release of responsibilities (GRR) framework is not liners, students move back 

and forth between each of the component as they master skills and standard (Pearson 

& Galapher, 1983). 

Furthermore the framework is rooted in Vygotsky’s theory of the zone of proximal 

Development (ZPD ) were by the more knowledgeable other would help students to 

complete tasks independently (Jones, 2014). Again the framework uses Bruner’s 

concept of Scaffolding which involved interaction between students and skilled other 

to expand students understanding (Webb, Massey, Goggans, & Flajole, 2019). For 

students to practice independently acquired knowledge and skill they need support 

from teachers who more knowledgeable as a reference point.  
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The framework helped to improve teachers’ professional development through 

effective planning of curriculum material including lesson notes and lesson plan for 

proper implementation of the lesson purpose (Fisher, 2008). Also, the framework 

emphasis teachers to prepare task/activities which demand students to be responsible 

in learning process through group discussion as well as independent activities (Pearson 

& Shanahon, 2019). As well, the framework is very supportive to teachers since its 

emphasis them to be responsible for leading and scaffolding instruction as they support 

students toward independent application of strategy (Pearson & Shanalar 2019). 

Basing on the purpose of the study which intend to establish appropriate 

implementation strategies of the environmental education related topics in schools to 

enhance students’ competencies in environmental management and conservation 

through involving teachers Furthermore, the framework helped to improve student 

self-efficacy trough the activities which emphasis student to practice knowledge and 

skills independently after being scaffolding by the teacher and among themselves in 

groups activities hence this increases self confidence in performing independent 

activities (Saligumba & Tan, 2018). Moreover, the framework encourages students 

centered approach for the students to acquire needed knowledge and skills for solving 

social problems in our society (Pearson & Shanah, 2019). 

who play key role when it comes to curriculum implementation, the framework is 

supportive during designing and implementing of ELM in enhancing students with 

knowledge and skills which needed to put into practice and ensuring that people 

manage and conserve the environment.  

The framework guides the instructional lesson material (ELM) to involve strategies 

which support students to develop their expertise in all aspects of reading and writing, 

including oral language, phonemic awareness, vocabulary and comprehension. Again, 

the framework stress that effective instruction must focus on the students need 

including purposeful instruction in reading skills, motivation, access to wide variety 

of text and inside and outside of school activities (Pearson, McVee, & Shanahan, 

2019). Hence the framework support the study to design the environmental 

instructional lesson materials (ELM) which align the society prevailing environmental 

problems which need to be addressed immediately through school’s curriculum.  
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Figure 2. 1: Representation of the Gradual Release of Responsibilities 

Source: Fisher and Fey (2008) 

The four components of gradual release of responsibility framework in figure 2.1 

(focus instruction, guided instruction, collaborative leaning and independent learning) 

were used during designing and implementing of ELM which align the appropriate 

strategies for enhancing student’s competence in environmental management and 

conservation. The framework guides the arrangement of activities to be structured in 

EE curriculum materials. The framework emphasis teachers to release learning 

responsibility to students by supporting them to reach to the final goal which is to 

acquire competence in environmental management and conservation. Through this the 

study managed to develop effective environmental instructional lesson materials 

(ELM). 

2.2.1 The components of gradual release of responsibility model 

The GRR involve four components including focus instruction, guided instruction, 

collaborative learning and independent learning (Jones, 2014). Focus instruction, it 

gives chance to teachers to framework their thinking and understanding for the 

students. It is important part of the overall lesson design since it involves establishment 

of clear lesson purpose (Pearson et al., 2019) . The lesson purpose help to address goals 

related to content, language and social aspects (Fisher & Frey, 2008). Through this 

teacher give chance to students to prepare their mind for the lesson. Example teaching 

about deforestation lesson teachers need to establish needed objectives or purpose for 
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ensuring that the student think critically about the lesson as well as prepare themselves 

to be responsible in the learning process. 

Guided instruction, this allows teachers ask students question or to facilitate and lead 

them through tasks that increase their understanding of the content. Again, guided 

instruction gives teachers chance to address needs identified on formative assessments 

and directly instruct students in specific literacy components, skills, or strategies 

(Saligumba & Tan, 2018). Collaborative learning, to consolidate understanding of the 

content, students need opportunities to problems solve, discuss, negotiate, and think 

with their peers (Fisher and Frey, 2008). Collaborative learning opportunities, such as 

workstations ensure that students practice and apply their learning while interacting 

with their peers (Saligumba & Tan, 2018).This phase is critical as students must use 

language if they are to learn it. The key to collaborative learning, or productive group 

work as it is sometimes called lies in the nature of the task (Pearson et al., 2019) . 

Ideally each collaborative learning task will have a group function combined with a 

way to ensure individual accountability such that the teacher knows what each student 

did while at the workstation. 

Independent activities as the goal of all of our instruction, independent learning 

provides students practice with applying information in new ways. In doing so, 

students synthesize information, transform ideas, and solidify their understanding 

(Pearson et al., 2019) Importantly, the gradual release of responsibility framework is 

not linear. Students move back and forth between each of the components as they 

master skills, strategies, and standards. 

The framework emphases that the designed lesson materials need to ensure students 

acquire knowledge and skills on environmental management at school environment 

and home. Als, it encourages student’s responsibility in the learning process, the 

students to pray important part in the learning process. Through independent learning 

each individual would help students to practice the skills and knowledge acquired in 

the learning process at home and school environment. Also, collaborative learning 

helped students to learn from each other and improve their speaking skills in English 

language. Hence releasing responsibility to students in learning process ensure 

application of acquired knowledge and skills in solving social problem in our society. 



16 

The study by Skillings, (2021) asserted that teachers in Southern Minnesota utilized 

the GRR framework to fifth grade classroom to instruct students metacognition during 

work times. The aim was to know how students think about thinking. The observer 

examines participant engagement, productivity, and interaction among each other. The 

finding reveals that the GRR framework has a positive impact for metacognition for 

individual students. This imply that GRR framework based on practical outcome and 

helps to improve thinking capacity of the students through designed activities. Hence 

the model was also helpful in this study since it helps students to acquire skills and 

knowledge in environmental management through the activities suggested from the 

model. 

The study by Saligumba and Tan, (2018) in Filipino assessed the mathematics 

performance and efficacy of grade 9 students in a Gradual release of responsibility 

instructional Model (GRRIM). The effectiveness of the GRRIM revealed that there 

was highly significant different in performance between students exposed in GRRIM 

and non-exposed to GRRIM. Hence GRRIM helped improve mathematics 

performance to students. Again, the study by Marthel, (2017) on the effectiveness 

GRRM in teaching reading to grade 4 students in southern Tennessee. It was concluded 

that GRRM was effective in improving students reading skills. 

Basing on the effectiveness of GRR framework in other subject, the GRR model guide 

the study in designing and implementing of environmental instructional lesson 

materials (ELM) which helped to enhance students’ competences in addressing 

environmental problems in our society. The ELM characterized by the four 

components of GRR (focus instruction, guided instruction, collaborative leaning and 

independent learning) as the stage of lesson planning. For each stage students and 

teacher responsibility was clearly defined. The GRR was useful since the teachers 

acquired new ways of preparing the lesson and the students enjoyed to be involved in 

each part of the lesson.  

Besides, the framework fails to inform the study on the appropriate approach for 

effective organization of four components of GRR (Focus instruction, Guided 

instruction, collaborative learning, and independent learning) for ensuring the lesson 

strategies are structured appropriately in the environmental instructional lesson 
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materials (ELM). Again, the framework doesn’t disclose on the ways which teachers 

can improve their teaching profession for effective guiding of the students to become 

responsible in the learning process. For this framework to work better it need support 

from another framework as an assistance to manifest the purpose of the study to be 

achieved. The action research model is suitable in this study since it focuses on 

intervene teaching and learning process by emphasizing on practical outcome. 

2.3 Designing and implementing of lesson materials  

Effective design and implementing of the ELM influence the study to involve action 

research to structure well the needed strategies for enhancing students’ competence in 

environmental management and conservation. The action research (AR) model 

proposed by an American psychologist, Kurt Lewin in the mid-1940s. Lewin 

(describes action research as a proceeding in a spiral of steps where each step consists 

of planning, action, and the reflection of the result of action (Nurul, Ishak, Nordin, & 

Alam, 2013). It has been stated by Lewin that to understand and change various social 

practices, social science experts need to involve practitioners from the real social world 

in all stages of inquiry (Nurul et al., 2013). Action research is the systematic and 

intended inquiry since it involves the collection and analysis of data on the related 

issues of practice to improve and create changes to student outcomes and empowering 

teachers who are scholars and producers of knowledge (Manfra, 2019). 

Carter, 1959 comes up with four essential characteristics of action research which are 

very important guidelines toward addressing the social problems in our community 

which demand an immediate solution. To mention the characteristics includes, the 

problem for the research must be generated from a community need, to ensure the 

effective outcome in the research process teamwork approach is very important that 

is, experts need to work together as a team, also during research process community 

members who are affected with by the outcome of the research must be involved and 

the result from the research must be in form of recommendation for action or social 

changes (Nurul et al., 2013). Below is an action research cycle adopted by Carr and 

Kemmis’s model. 
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Figure 2. 2: Action research cycle  

Source: Adopted from Carr and Kemmis (2000). 

The action research model involves four steps that operate in a cycle. Planning involve 

explore relevant information on the identified practical classroom problem to generate 

design guideline and specification (Kamil, Utaya, & Utomo, 2019). Effective planning 

facilitates the design of the materials. Acting involve the actual process of learning 

using the prepared learning materials (Matsekoleng & Tomé Awshar, 2020). The 

design process to be successful effective observation is important since it provide 

additional information on the learning situation and activities of the students during 

learning process (Kamil et al., 2019). Reflection involve evaluation of learning 

activities to ensue efectiveness of the developed materials. The action research model 

emphasize on the quality of education in schools as well as efficient and effective 

investment in teachers professional development. Through action research the study 

explored prevailing environmental problems in the society and strategies to integrate 

them in the curriculum for effective implementation in classrooms. Research data 

collected from study participants and document reviews were used to design and 

develop lesson material for integration EE in secondary education.  

Study by Matsekoleng and Tomé Awshar, (2020) in South Africa indicate that 

progressive environmental action research activities which are conducted through 

participatory action research approach can empower teachers to mitigate factors 

hindering EE implementation and subsequently raise learners awareness of littering. 

Furthermore studies by (Gabrieli, Sane, & Alphonce, 2018; Prosper and Mastura, 
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2017) in Tanzania idicate that, the use action research by involving education 

stakeholder develop potential features of language and pedagogical supportive 

textbook for quality education. Hence, the study involved action research model to 

establish the strategies in environmental education related topic in Geography subject. 

2.4 Empirical review 

Evidences from various studies on the importance of the EE, Challenges in integrating 

it in schools, initiative to supporting learning of Geography subject are reviewed to 

gain experience on the design of the study so as respond to the research objectives. 

2.4.1 The importance of EE 

No doubt, that the emphasis on Environmental education (EE) in creating a better 

world has to be mainstreamed in peoples’ minds and practices to strike a balance 

between economy, ecology, and society. The study by McKeown and Hopkins (2009) 

indicates that EE is an important tool and component for attaining a sustainable 

environment. The people will be made aware of appropriate management of the 

environment through sustainable management and use of natural resources, 

sustainable production and consumption patterns, and appropriate science and 

technology development in Environmental Education (EE). 

Effective implementation of the environmental education (EE) in schools can 

guarantee the environment to sustainably continues to provide necessary needs for 

survival of the human beings and other species in our ecosystems (URT, 1997). Since 

the environment involves both living organisms and non-living organisms that refers 

to physical conditions (Valavanidis, 2019) EE should be effective implemented to raise 

people awareness. The living and non-living things are interconnected in our 

environment to form an “all-life-supporting system” known as an ecosystem (United 

Nations, 2019). 

To ensure sustainable development of the environment EE is vital to be effective 

implemented in school. Environmental education has also emphasized by the 

Sustainable Development Goals (SDGs-2030) which aims to protect the earth's planet 

from environmental degradation, pollution and disease through sustainable 
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consumption and production (United Nations, 2019). The SDG-2030, calls for urgent 

actions to support the needs of the present and future generations. 

Environmental education is a tool to enhance awareness of social and physical 

environments that include natural, manmade, cultural, and spiritual resources (Sagala, 

Nuangchalerm, Saregar & El Islami, 2019). Indeed, the Environmental Education (EE) 

can potentially support individuals to make sound decisions and develop a desirable 

positive attitudes and behaviours about sustainable environmental management whose 

learning outcomes are living in harmony with nature to ensure that the next generation 

enjoys the goodness of the environment (Cheruiyot, 2019). 

Furthermore, studies indicate that the Environmental education (EE) initiated in 

various nations and states has successfully brought about understanding and 

appreciation of nature and the environment around (Stevenson & Stevenson, 2007). 

The EE raised public awareness on the importance of natural resources and support 

them as part of the natural resource management program (Cheruiyot, 2019). Hence it 

imperative to ensure that EE play a vital role in enhancing competences to students in 

school and home environment through integration of environmental education related 

topic in curriculum materials. 

2.4.2 Challenges in integrating EE in the secondary school curriculum. 

Environmental education as a tool for enhancing competence and skills to the students 

on environmental management and conservation faces several challenges that hinder 

effective teaching and learning of the topic in secondary schools, hence accelerate 

more problems on the environment like degradation, land conflict, and pollution 

(Vituce Jelasy Kalungwizi & Gjøtterud, 2019). Among those challenges includes the 

approach of improving environmental literacy for students to become competent in 

environmental management and shape their behavior and perception of the role of the 

environment in life (Wolfe, 2001). Teachers are in a difficult time with the effective 

approach to be used in secondary schools in teaching and learning environmental 

education, and ensure that education remains the hope for achieving sustainable 

development and community lives in harmony with nature. 
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The study by Mwendwa (2017) claims that teachers in Tanzania face challenges in 

instructing environmental education include lack of support among the community, 

authority, and teachers. Moreover, teachers were not supporting each other in 

preparing environmental education curriculum materials as we expect the teachers to 

learn from each other. Also, school administrations are not supportive in terms of in-

service training which will help teachers to update their knowledge and improve their 

pedagogical skills (Kimaryo, 2012). The authority also is not supportive in term of 

planning, guidance, materials, and rites most of the teachers complain that what they 

receive from the authority and community is verbal instruction on improving 

environmental education without support in term of the fund and planning on EE in 

secondary schools (Mwendwa, 2017).  

Therefore, despite of challenges in teaching and learning of EE, most of the teachers 

believe in improved techniques and approaches on EE for a better sustainable 

environment and development. The need to improve teaching and learning of 

environmental education related topic in secondary schools for enhancing student 

competence in environmental management is of important at this juncture. 

2.4.3 Initiative to supporting learning of Geography subject  

Several studies (Luis, 2018; Kashaigili, 2012; Sylivester, 2013; Kisanga and Gabriel, 

2018; Kuko and William, 2018) have attempted to design and implement some 

innovative ideas in supporting effective learning Geography subject in Tanzania and 

outside Tanzania. The study by Luis (2018) focuses on improving disaster knowledge 

within high school students through Geographic literacy in Indonesia. The study 

involves descriptive qualitative approach with classroom action research (CAR). 

Observation sheets, students work sheets, field knowledge tests, and group discussions 

were used as instruments for data collection. The teaching materials developed 

contains perspective in Geography subject of high school level. The result indicates 

the increase of knowledge and understanding of students by 91.6% through 

Geographic literacy given in students learning materials of disaster-related theme. 

Hence teachers are expected to use teaching and learning materials based Geographical 

perspective. 
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Again, the study by Kamil, Utaya, & Utomo (2019) focus on learning subject-specific 

content through ESP in a Geography teaching programme in Argentina. Qualitative 

research approach with action research design were employed in the study. Data were 

collected through questionnaire, diaries and interview. Findings reveals that the use of 

authentic materials a focus on subject matter knowledge and language awareness-

based activities had a positive impact to students’ teachers’ trajectories as the future 

teacher and foreign language students. 

Gilfillan, Robinson and Barrowman (2020) conducted Action research in the Pacific 

for Enhancing inter-organizational coordination of climate change adaptation. The 

study was guided by regionalism and neofunctionalism, complex system and 

superordinate group theory to design action research project. Both qualitative and 

quantitative data were collected. Semi-structured interview, survey and observation 

were used in data collection.  

Kashaigili, (2012) conducted a stuy on enhancing the teaching and learning of 

environmental education in primary school throgh designing the materials in Tanzania. 

Constructivism, behaviorism and van den Akker theory guided the study. Mixed 

research approach with quas experimental design were employed in the study. The 

finding disclose that the materials and approach used in an intervention influenced 

perfomance of students, increase motivation and interest of teachers and learnes. The 

study is informative that teaching is an arts which demand teacher to engage in 

improving teaching and learning through design of materials. However, there is a need 

to conduct the same study in secondary school level for the purpose of supporting 

geogphy teacher designing and implementing geography lesson materials on the 

environmental issues by empolying new theory. 

Also, a study by Sylivester (2013) focuses on promoting a competence-based 

geography curriculum at o-level secondary school were teacher-centered dominant. 

The study involves a development approach using a quasi-experimental design, 

cognitive Piaget theory, and social constructivism was adopted to shape the study. 

Findings from the study reveal that students were interested in the materials after post 

and pre-test have been conducted. However the finding from this study may not used 

as a conclusive remark since it involved few participants hence it difficult to make 
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generazation. Nevertheless, it is iportant to have more studies which will involve more 

participants from various field.  

The study by Msuya (2016) was developed with the aims to improve teaching and 

learning water management for economic development (WMED) in geography 

secondary schools in Tanzania through designing and testing exemplary material. The 

behaviorist and constructivist approach were empolyed to develop WMED materialals 

with developmental quasi-experimental design. The study reveals that both teachers 

and students benefited from the use of new material in geography. The study was 

informative that there was a need to ensure that education help the students to protect 

resources of the for country. However, there was a need of another intervention which 

would collaborate with water management experts to appraise the designed materials. 

Involving experts contribute a lot to the designing and development of effective and 

practical materials as they add important information which could make the study more 

practical (Kisanga, 2016). 

The study by Kisanga and Gabriel (2018) focused on improving human settlement for 

safe, resilient, and sustainable living through the development of Elementary Survey 

Lesson (ESL) material for secondary school. Collaborative approach along with quas 

–experimental design was employed to respond to the research questions. Students, 

land survey practitioners, geography experts, and geography teachers from Dodoma 

city were involved in the design and development of materials. The outcome expose 

that the involvement of various experts contributes a lot to the design and development 

of practical and effective ESL materials. The study is informative on the use of 

different experts in designing and development of lessons materialas. However there 

is a need to develop new intevention by using another theory so as to expand the 

knowledge and understanding on teaching and learning of various geography topic in 

secondary school. 

The study by Kuko and William, (2018) aims to investigate the situation of teaching 

and learning in adult and non-formal education in Tanzania to establish the need to 

design innovative photograph-based instructional materials (PBIM) to enhance 

andragogy in adult and non-formal education in Tanzania. The design of innovative 

materials guided by Reeve's design model and Knowles's theory of andragogy. The 
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theory is very relevant to fullfill the objective of the study as well as fit well to the 

partcipants involved in the study. As a result the finding recommends that for better 

learning of adult students there is a need to includes proposed design principles and 

guidelines in the whole module in geography. The stusy shade light on the approach 

and technigue invoved in adult and non formal education. Nevertheless there is need 

develop an intevention in the formal secondary education so as to come up with design 

principle which will ensure effective learning. 

More effort has been done in improving teaching and learning of geography subject in 

secondary schools. Studies indicate improved students’ knowledge, skills, 

performance as well as teachers’ pedagogical skills in the Geography subject. Since 

Geography as discipline which studies places and relationship between people and 

environment, hence the environmental changes that society are experiencing 

determine the need for education to exhaust the particular environmental challenge. 

Therefore, this study aims to establish appropriate implementation strategies of the 

environmental education related topics in schools to enhance environmental 

management competencies in teaching and learning of geography through designing 

and implementing environmental instructional lesson materials (ELM). 

2.5 Society as sources of educational intentions. 

The society becomes a major facilitator of education from time to time as it influence 

the instructive framework (Awuah-Nyamekye, Sarfo-Mensah, Amisah, & Owusu-Bi, 

2014). Social standards, traditions, and customs that influence instruction are often 

disregarded. On environment education, the society normally use culture and norms to 

educate society and prevent environmental destruction (Manase, 2016). For example, 

Nyumbanitu forest in Njombe, a traditionary reserved forest by Bena tribal, used for 

worship and sacrifices by traditionalist of Bena. The protection of this forest was done 

through cultural briefs as the elders taught the young generation that, whoever cuts a 

tree from that forest would be punished by the ghost that protect the forest. 

Society and education are tied with each other firmly and can’t be separated as moral 

values and cultural standards are taught within the society (Hume & Barry, 2015). 

Students were obligated to go to school as the need of moral value of the society. 

Therefore, it crucial to align society need in the curriculum materials so as to raise the 
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awareness on the need to protect and conserve school and home environment. The 

environmental changes within our locality determine the need for education to prevent 

particular environmental challenges (Elliott et al., 2020). Environmental education 

provided by the society impose moral values which would help to preserve the 

environmental.  

For example, In Morogoro region currently crops cultivation and pastoralist societies 

are facing frequently wars because of arable land scarcity; for posturing and 

agricultural production (Benjaminsen, Maganga, & Abdallah, 2009). Due to that, 

society is reorganizing on the effective use of the land by controlling the number of 

animals by considering the available land for animal and crop production. So can say 

that Overall; the Society is the best facilitator for us to get educated (Elliott et al., 

2020). 

Education got evolved from society earlier days, children were taught on how to hunt, 

protect community wealth, keep environment within their specific boundaries and read 

plants and species (Elliott et al., 2020). All these are connected by language and also 

by communication (Kopweh, Peter, 2014) but all are just from society. Society and 

education are closely associated with each other and therefore cannot be detached from 

each other. The society in itself is a groundwork from where we learn our standards 

and values where education acts as a catalyst in linking our views with the world 

(Rahman, Halim, Ahmad, & Hassan, 2018). 

Society builds a foundation for learning. We learn from surroundings and experiences 

which in turn let us grow and evolve to be a better personality. Our society becomes 

the major facilitator of education. From time to time, society influences our instructive 

framework. We often disregard the way social standards, traditions, and customs do 

influence instruction. Societies were firmly bound with training thus couldn’t be 

isolated from each other. Our traditions and features shape our childhood, eventually 

forming our identities. We gain from our environment and could learn how to develop 

and enhance ourselves. 

Environmental education is very important for sustainable environment as well as an 

important tool for enhancing individual competence in environmental management. 
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Since society and education are tied to each other, hence considering society need and 

integrate them school curriculum is vital. 

2.6  Teachers as key implementers of curriculum 

Curriculum plays an important role in forging life-long learning competencies, social 

attitudes and skills such as tolerance and respect, peaceful conflict management, 

promotion and respect of human rights, gender equality, and environmental 

conservation (Gall et al., 2011). Besides, it also contributes to thinking skills, creativity 

and the acquisition of relevant knowledge that is applicable to their daily life and 

careers (Mertler, 2019). It also supports the students’ personal development by 

enhancing their self- respect, confidence, motivation and aspirations. 

The curriculum implemented by teachers depends on the quality of teaching and 

learning strategies, learning materials and assessment (Nsengimana, Mugabo, & 

Hiroaki, 2020). Only those teachers who are trainees could play an effective role in 

defining and implementing the curriculum (Mertler, 2019). This entails understanding 

and participating in the curriculum development process, taking on new roles as 

advisors, facilitators and curriculum developers should be the major role of the 

teachers. 

Teachers are the major pillars in the teaching and learning process. Without doubt, the 

most important person in the practice curriculum is the teacher. With their knowledge, 

experience and competencies teachers are central to any curriculum improvement 

effort, they are responsible for introducing the curriculum in the classroom and outside 

the classroom as well. 

Handal and Herrington (2003) also stress the central role of the teachers in 

implementing the curriculum and call on policy makers to take teachers attitudes and 

perceptions into account. A teacher does more than just implement curriculum (Gall 

et al., 2011). While curriculum specialists, administrators and outside education 

companies spend countless hours developing curriculum it is the teachers who know 

best what the curriculum should look like. After all, they work directly with the 

students who are meant to benefit from the curriculum. In order to create strong 

curriculum teachers must play an integral role in every step of the process. 
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Also, teacher’s play important role in planning the curriculum, teachers know their 

students better than others involved in the curriculum process (Hardman, Abd-kadir, 

& Tibuhinda, 2012) . While the government often orders the skills covered by the 

curriculum, a teacher could provide insight into the types of materials, activities and 

specific skills that need to be included. Teachers from multiple grade levels may 

collaborate to identify skills students need at each level and ensure that the curriculum 

adequately prepares students to advance to the next grade-level (Mertler, 2019) . 

Moreover teacher’s role in the creation of the curriculum were by teacher gauge 

whether an activity will fit into a specified time frame and engage students (Pearson 

et al., 2019). All teachers should be allowed to provide input during the creation stage. 

As teachers provide input, they will gain ownership in the product and feel more 

confident that the curriculum was created with their concerns, and the needs of their 

students in mind. 

Teachers implement the curriculum in their own classroom projecting to the plan that 

has taken so much time, careful planning and effort to create. Studies (Msuya, 2016; 

Mwendwa, 2017; Kila and Kafanabo, 2018) indicate that teachers fail to properly 

implement curriculum which risk not covering values or failing to implement effective 

practices in the classroom. Since curriculum is designed to allow a teacher to be 

flexible to add components from a selection of activities, this study aims to establish 

appropriate implementation strategies of the environmental education related topics in 

schools to enhance students’ competencies in environmental management and 

conservation through involving Geography teachers in the process of designing and 

implementing environmental instructional lesson materials (ELM). 

2.7 Synthesis of literature review and knowledge gap  

Basing on the reviewed literatures, EE is the essential tool for environmental 

management and conservation in our society. Geography teachers faces challenges in 

integrating EE including shortage of teaching and learning materials. Again, the 

challenges are not yet addressed despite the important role they play in curriculum 

implementation. Again, society and education are tied to each other, but still there is 

little consideration of society need in school curriculum. The action researh model 

emphasis on improving the quality of education by focusing on efficient and effective 
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investment in teachers proffesional development. Studies (Sylvester, 2013;Msuya, 

2016);Kisanga and Gabriel, 2018; Kuko and Wiliam, 2018) lead to improvement of 

teaching and learning in Geography subject topics. Regardless of other studies in 

supporting geography subject but still, there is little intervention that has been done on 

strategies of addressing the prevailing environmental problems facing the society. 

Therefore, this study intends to establish appropriate implementation strategies of the 

environmental education related topics in schools to enhance students’ competencies 

in environmental management and conservation through involving Geography 

teachers in the process of designing and implementing environmental instructional 

lesson materials (ELM). 

2.8 Conceptual process of the study 

For successful establishment of appropriate implementation strategies of the 

environmental education related topics in schools to enhance students’ competencies 

in environmental management and conservation through involving Geography 

teachers in the process of designing and implementing environmental instructional 

lesson materials (ELM), it is important to identify society prevailing environmental 

problems and the challenges teachers face in integrating them in school’s curriculum. 

The GRR framework and action research model guide the study to establish 

appropriate strategy by involving teacher and other education stakeholder in the 

designing and implementation ELM in secondary school.  

 

Figure 2. 3: Conceptual process of the study  

Sources: Adapted from Reeves, 2000 
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Figure 2.3 indicate the conceptual process of the study which the society most 

prevailing environmental problems were identified and teachers’ perception were 

determined on integrating them in school curriculum. The GRR model and action 

research model guided the development of ELM which went through three iterative 

cycle of action research. Hence environmental management strategies for enhancing 

students’ competences were established. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter presents the research methodology that used to establish the prevailing 

environmental problems from the society and align them in the environmental 

education (EE) curriculum materials during the designing and implementing of 

environmental instructional lesson materials (ELM. The chapter begins by presenting 

the study approach, study design and location of the study. The chapter further presents 

the target population, data collection methods and instruments and data analysis plan 

used in this study. Finally, the chapter ends with explaining the validity, reliability, 

trustworthiness and the ethical considerations of the study. 

3.2 Study Approach 

This study adopted a mixed research approach that uses both the qualitative and 

quantitative study approaches. The qualitative research approach involves exploration 

and understanding of individual or group feelings, emotions, and experience on the 

social or human problem (Alase, 2017). With qualitative approach, the study was able 

to identify society and teachers’ voices and feelings about their wishes and experiences 

on their most prevailing environmental problems. Again, the perceptions and 

experiences of Geography, curriculum and environmental experts as well as students 

were able to be gathered and analyzed during the designing and implementing of the 

environmental instructional lesson materials (ELM) is schools involved in this study.  

Nevertheless, the quantitative research approach was used in this study to offer an 

opportunity of involving statistical trends for a complete understanding of the 

effectiveness of the developed environmental instructional lesson materials (ELM). 

The descriptive statistics such as mean, average and standard deviations were to 

support the explanations of the results during the assessment of the ELM. This was the 

basis of reporting on the observed lessons and the students’ competence on the 

developed lesson materials during the pre- and post-tests. The quantitative approach is 

considered significant in this aspect especially in examining the extent to which ELM 

are effective in enhancing students’ competencies development in managing and 

conserving the environment.  
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Therefore, use of both qualitative and quantitative approach in a broad category of the 

mixed research approach were very important in yielding additional insights beyond 

the information provided by either the quantitative or qualitative alone. The mixed 

research approach in fact allowed the study to combine some elements of the 

qualitative such as stories and feelings at the same time viewpoints such as mean and 

standard deviation which are the elements of the quantitative research approach. Mixed 

research approach allows the study to establish appropriate implementation strategies 

of environmental education related topics through designing and implementing of 

ELM. 

3.3 Study design 

A research design is defined as procedures for conducting a study, or as an essential 

way of connecting different research parts (Creswell, 2015). The study employed an 

exploratory sequential study design which integrate the use of two approaches of data 

collection, analysis and presentation that is qualitative and quantitative approach. The 

design guided the study to begin with the gathering and analysis of the qualitative data 

then followed by quantitative data collection and analysis. The exploratory sequential 

design was structured within the action research cycles of the curriculum 

developmental studies. The cycles seeks to explore practical classroom problems and 

establish an intervention lesson materials to address that particular problem (Plomp & 

Nieveen, 2007). Within this study design, the prevailing environmental problems were 

identified first and then collaborate with educational stakeholders to design and 

prototype the environmental instructional lesson materials. The prototyping of the 

lesson materials aimed at ensuring the effective alignment of the society’s needs with 

the existing Geography syllabus in a secondary school in Tanzania. Figure 3.1 

represents cycles the ELM study that clarifies the integration of the sequential 

exploratory design and the action research cycles.  
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Figure 3. 1: Stages of study design  

3.3.1 Designing cycle 

This cycle involves identification of the prevailing environmental problems from the 

society and teachers’ perception on integration of identified prevailing environmental 

problems. Member of the society who were the parents and relative of the students 

were interviewed on the challenging EP they come across, as well the teacher from 

two different school were interviewed on the way the integrate those problems during 

teaching and learning. While interviewing teacher the study was able to review the 

syllabus and Geography text books used to prepare the instructional materials. This 

led to the establishment of first blue print of the lesson materials, all these deliverables 

assisted to establish the preliminary design guideline and specification of the ELM 

lesson materials which was the intention of the objective number one of this study. In 

most cases, the more qualitative data are expected to be gathered here so as to allow 

the study to proceed with objective number two.  
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3.3.2 Prototyping cycles 

Including the process of refinement or improvement of the designed ELM through 

opinions and suggestions given by teachers as well environment experts. More of the 

qualitative data based on teachers and experts’ experiences were generated to improve 

and shape the material for effective implementation in the classrooms. The first 

prototyping stage involved geography teachers review of prototype 1 (lesson materials 

acquired from the designing cycle). Geography teachers’ comments were worked out 

and improve the materials from prototype 1 to prototype 2.  

The second prototyping stage involved expert review of the prototype 2. To mention 

the groups of experts included geography teachers, environmental and curriculum 

experts. There comments were much valuable for prototype 3 which was done in the 

classroom with form IV students through series of lesson trial. Pre-test was 

administered to students before starting the lesson, and the same test was administered 

to students after the lesson through the draft materials. Lesson observation was done 

during classroom trial, area for improving the lesson materials were noted down. After 

the classroom trial the prototype 3 was improved to come with exemplary ELM lesson 

which had the characteristics of enhancing students’ environmental management 

competence. 

3.3.3 Semi-assessment  

During this cycle, the ELM was implemented in form IV classroom. The students were 

given pre-test before starting lesson implementation, the test has short answer 

questions with essay questions which were useful to assess students’ competence in 

environmental management before exposed to the developed lesson materials. After 

the pre-test the ELM lessons were implemented by Geography teachers and what 

emerged from the learning process were documented to inform the effectiveness of the 

lessons in supporting students’ competences in environmental management. Again, 

after implementation of the ELM lessons, the post-test was given to students. The 

comparison of the differences between the pre-test and post-test analysis were used to 

inform learning outcomes developed by the learners as a result of being exposed to the 

ELM. 
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3.4 Location of the Study 

The study was conducted in Dodoma region which is located at the center of Tanzania 

covering 2769 square kilometers. Dodoma region has 37 wards with 39 villages and 

each ward has about 1 to 2 secondary schools. Two (2) wards (Kikuyu and Makulu) 

were selected as source of study participants. Preliminary inquiry indicated that 

teachers from secondary schools in Kikuyu and Makulu struggle to integrate 

environmental education by designing lesson that capture the essence of environmental 

issues prevailing within our society. Two secondary schools (School A and school B) 

one from each ward were selected as sample schools having teachers and students as 

study participants. School A was used as trial school during prototyping and 

assessment of the lesson materials while school B was involved during designing and 

expert’s appraisal phase. 

Additionally, Dodoma region still experience low performance in geography subject 

compared to other region (BEST, 2018). This motivate the study to be conducted in 

Dodoma region to support teaching and learning of geography subject. Again, the 

region experienced increased urbanization and population after being announced as 

the capital city of Tanzania in 2016. This makes the region to have associated with 

increased production of solid waste for about 305 tons per day year 2020 (Nyampundu, 

Mwegoha, & Millanzi, 2020). Therefore, it is imperative for teachers to teach students 

environmental education necessary to keep their surroundings clean. Studies by 

Mwendwa, (2017) and Manase, (2016) indicated that most of the environmental 

problems are caused by human beings. Again, EE is vital tool for enhancing students 

with knowledge, skills and competence in environmental management, the study 

assumes that having this study in Dodoma region helps to explore the most prevailing 

environmental problems and design the environmental instructional lesson materials 

which enhance students’ competence in environmental management for ensuring safe, 

clean, health and environmentally friend society. 
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Figure 3. 2: A map of the study location  

On top of that, Dodoma region is very potential since the study intends to establish the 

ELM hence the area was supportive regarding the methodology which has been 

involved in designing and implementing the materials. University of Dodoma and St 

John university were involved to appraisal the designed ELM before being tried out in 

the classroom in the selected secondary school. 

3.5 Targeted population 

The targeted population included students, teachers, community members, Geography 

lecturer and curriculum lecturer. Form IV students were involved as the recipient of 

EE in schools in pre-test and post-test phase of the study. Geography teachers were 

included as cross-examiners of the developed ELMs for further improvement of 

prototypes. Again, the inclusion of community members was for the purpose of 

identify prevalent environmental issues that stem from the society and need to be 

address within the curriculum. Lastly, the inclusion of environmental experts and 
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curriculum lecturers as final reviewers of the EMLs developed was important to ensure 

the materials adhered to the curriculum boundaries of secondary education level and 

systematically addressed the most prevalent environmental issues within the society.  

Sample, Sample size, and sampling procedure  

The study aimed to establish appropriate implementation strategies of the 

environmental education related topics in schools to enhance students’ competencies 

in environmental management and conservation through involving Geography 

teachers in the process of designing and implementing environmental instructional 

lesson materials (ELM). Sixty-six (68) participants were involved in the study. 

Purposive ten (10) geography teachers were interviewed from the selected two 

secondary schools to determine the challenges they face in integrating the prevailing 

environmental problems in secondary school’s curriculum. To come up with the 

desired lesson materials, the study involves five (5) geography teachers during 

designing phase, while four (4) teachers were involved during prototyping and one (1) 

during assessment. Two (2) environmental experts, two (2) Geography lecturer and 

two (2) curriculum lecturer were involved in the appraisal of the materials during 

prototyping phase for improving its quality. Also, 32 students were involved from 

school A during classroom during implementation of the ELM. The Table 3.1 presents 

the summary of the sample, sample size, and sampling procedures. 

Table 3. 1: Summary of Sample, Sample size, and Sampling procedures 

Population 

 

Students  Teacher

s  

Geography 

Lecturers 

Environment

al 

Experts 

Curriculu

m 

Lecturers 

Society 

Sample 

Size 

32 10 2 2 2  20 

Sampling 

Procedure 

Purposive Purposive  Purposive Purposive Purposive 

Sample Form IV 

students 

Geograph

y teachers 

 Content 

expert in the 

environment 

Curriculum 

Lecturer 

Parents, 

relatives  

Source: Field data: (May, 2021) 
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3.6 Data collection methods and instruments  

To respond to the study objectives interview, document review, and classroom 

observation, questionnaire, pre-test and post-test were used as method of data 

collection. 

3.6.1 Interviews  

The study uses interviews to collect in-depth information from study participants. 

Interview method was used to explore the understanding, feelings and emotions from 

the teachers, community members, and environmental experts and curriculum lecturer, 

on the integration of prevailing environmental problems for ensuring a safe, healthy, 

and environmentally friendly society. The interview guide (see Appendix 1) allows the 

study to collect relevant data respective from each participant. Twenty (20) Member 

of the society were interviewed on the environmental problems they face in their 

society and their response were recorded while other were written down for easy 

analysis of data. Again, the study was able to interview 10 teachers from secondary 

school on their perception in integrating the identified prevailing environmental 

problems. 

3.6.2 Document review 

Document analysis was helpful to collect information which were the basis for 

designing of ELM. The Geography syllabus and two Geography books were analysed 

to obtain information which offer design guideline and specification for ELM. 

Document review guide (see appendix 1C) guided the review of Geography syllabus 

and books. Four (4) items guided the review of document, topic objectives, suggested 

teaching and learning resource, integration of society prevailing environmental 

problems, and planned activities during instructing the environmental problems. The 

review of these document helps the study to understand the area which need 

improvement for enhancing environmental management competence in secondary 

school. 

3.6.3 Classroom observations 

Observation was chosen due to its ability in collecting no-verbal information such as, 

interest, and commitment hence providing an opportunity to collect such data that 

might be difficult to retrieve via questionnaires or interviews. In this study, participant 
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observation was involved to check progress of the lesson facilitated through designed 

ELM in school A. Observation checklist containing fifteen (15) items was used to 

assess the actions presented by both teachers and students during learning through 

designed ELM lessons and areas which needs an improvement were written in the 

notebook. Again, the study ask permission to the participant to take photos which were 

used to record actions which were observed during classroom sessions.  

3.6.4 Pre-test and post-test examination. 

Pre-test and post-test were given to students to assess their understanding of the 

intended lesson. Pre-test was administered to form IV students in schools A which was 

a trial school. A total of five (5) questions were set and moderated by head of 

Geography department, who suggest that the question in environmental issue need to 

be in essay form. The test was improved to assess students understanding of 

environmental issue before being exposed to the developed ELM lesson materials. 

After learning using the developed ELM the post-test (which is relatively similar to 

the pre- test was administered to the same students to identify knowledge, skills and 

competences developed during learning using the developed ELM lesson materials. 

The results from the two assessment tests were used to check the effectiveness of 

learning using the ELM lesson materials.  

3.6.5 Questionnaires 

The questionnaires were used to get students experiences on the effectiveness of the 

developed ELM. The study employed both closed and open-ended questions to 

students on the effectiveness of the materials since were engaged with the lesson 

materials during the learning process. The questionnaires offered opportunity to the 

students to express their suggestions on the ways of improving developed ELM. Each 

student in a class in school A was given the questionnaires to feel on it so as to get 

their feeling against the new designed lesson. The questionnaire contained close-ended 

questions in a Likert scale, from which students were supposed to put a tick on correct 

responses. Moreover, it also had open-ended questions that for students to express their 

opinions, feelings and views on developed the effectiveness of developed materials. 
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3.7 Data analysis  

The analysis was done immediately after the data were collected. Data collected 

through interviews and classroom observations were analyzed using thematic data 

analysis procedures. The Microsoft excel program were involved in entering of data 

using the spreadsheet for easy reading and coding. Again, the response from each 

participant were recorded, the column which runs vertically contain the identity of 

each participant. The row which runs horizontally contain the response for each 

question. Coding process were conducted to allow identification of related information 

from different respondents to form different themes. The identified theme includes, 

society understanding on the term environment, the most prevailing environmental 

problems, barriers to effective teaching and learning of EE. The themes of the most 

prevailing environmental problems were obtained by selecting the problem themes 

which has been mentioned by many respondents.  

The data collected through pre and post-tests were subjected to descriptive data 

analysis. Descriptive data analysis was used to understand the performance of each 

test in a single class. The measure of central tendency such as mean and standard 

deviation were calculated. Data output were summarized in tables and figures to 

simplify the interpretation of the result.  

3.8 Validity and Reliability of the Study 

Validity and reliability are essential feature in the evaluation of measurement tools for 

a good research (Mahajan, 2017). Validity is concerned with the extent to which the 

research measures what it claims to measure. Meanwhile, reliability refers to whether 

data collection technique and analytic procedures would reproduce consistent findings 

if repeated on another context or by another researcher. To ensure validity of research 

instrument, the ELMs were reviewed by experts before implementation in classroom 

settings. Further, the ELMs were piloted and member-checked to ensure they contain 

unambiguous language and questions. To ensure reliability the study prototypes of 

ELMs were examined by expert form different field such as Geography teachers, 

Curriculum lecturers and Environmental experts. To ensure the developed materials 

and tools were consistent and could be used to reproduce the same result under 

different circumstances. 
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3.9 Trustworthiness of the study 

Trustworthiness of the study refers to the truth value or rigor of the data. The study 

ensured the rigor of the data by having a prolonged engagement with participant, 

persistent observation and discussion during designing and implementation of the 

ELM. Participants were given opportunity to contribute freely. Also, the study 

involved the participant with rich-information to ensure the study collect relevant data. 

Further, the study involved varieties of data collection methods such as document 

analysis, classroom observations, questionnaire and interview for triangulation of 

collected data so as to improve the quality of the study. Likewise, the study involved 

thick description of each procedures and analysis of the data as a means to ensure 

trustworthiness criteria were met. 

3.10 Ethical consideration 

The study adhered to all relevant procedures of conducting research as required by the 

University of Dodoma. The ethical clearance letter from the office of the vice 

chancellor at University of Dodoma were obtained before the development of the 

ELM. Again, a copy of the letter from the Director of Dodoma Municipal director 

introduces the study to the school A and B. Furthermore, the participants involved in 

this study were notified about the purpose of the study in order to know their 

participation willingness in it.  

Besides, to ensure confidentiality the study use anonymous names of the participants 

and schools involved in this study to assure that their information’s are be kept 

undisclosed. This helps the participant to express their opinion as well as give out the 

needed information for the study. Also, the study participant was assured that the 

information will be used for the purpose of this study only, hence being highly 

motivated with the study by their own consent they allowed their photo to be used in 

the study. Also, the study avoided plagiarism by guaranteeing that all information 

obtained from other studies, books and journal are well cited and referenced. 
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CHAPTER FOUR 

DATA PRESENTATION, ANALYSIS AND DISCUSSION 

4.1 Introduction  

This chapter presents, analyses and discusses findings from the study that developed 

the ELM to enhance students’ competences in environmental conservation and 

management. The demographic characteristics of the sample are presented first. The 

chapter also presents the findings of the study with respect to the stages of the research 

design cycles of the study namely designing cycle, prototyping cycle and the semi-

assessment cycle of the study design. The findings are then analyzed and discussed 

within the cycles of the design of the study. 

4.2 Demographic characteristics of the participant 

The demographic characteristics of the participants involved in this study includes 

Age, gender and occupation are presented in Table 4.1. 

Table 4. 1: Demographic characteristics of the participant 

Gender  Frequency (n=)  Percentages (%) 

Male  31 45 

Female  37 55 

Educational level    

Degree  7 44 

Masters  6 38 

PhD 3 18 

Experience   

Below 10 years  7 44 

Above 10 years  9 56 

Source: Field data (May, 2021) 

4.2.1 Participants gender distribution  

Participant to this study were secondary school teachers, students, curriculum 

lecturers, geography lecturer, environmental experts, and societal members. The study 

involved a total of Sixty-eight (68) participants thirty-six (37) were female while thirty 

(31) were male. The involvement of different gender ensured equal representation in 

addressing environmental problems facing our society at schools and home 
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environment. Furthermore, female participants accounted for 54.41% of study 

participants which was greater than males who accounted for 45.59% of the study 

participant. Furthermore, female exhibit an important role in managing natural 

resources including water and forestry resources. Also, females are most affected by 

environmental degradation hence their involvement were much valuable in this study.  

4.2.2 Participant’s education level  

The education level of participants was an important factor used to determine the 

inclusion of study participants. From Table 4.1, ten (10) secondary school teachers had 

varying level of education qualification ranging from master degree (3 teachers), 

bachelor degree (7 teachers). As for curriculum expert, two participants included in 

this study held PhD in curriculum development. Also, two (2) Geography lecturers 

form higher learning institutions with masters in their respective field. The study also 

involved 2 environmental experts hold master and PhD in environmental issues 

respectively. As for member of the society a total of twenty (20) participants were 

selected to provide answers pertaining to environmental issues. As community 

members, their views and experience were invaluable in developing the ELMs that 

would help to solve and improve knowledge on environmental protection. Lastly, the 

study included students from secondary school education. A total of 32 students were 

participated in data collection process.  

4.2.3 Participants job experience  

In term of experience, the study selected participants on the basis of accumulate 

experience on environmental issues. Out of ten selected teachers, three had 10 years 

of experience with teaching geography and environmental issues, five had 5 years of 

experience and the remaining 2 had 6 years of experience in environmental issues. As 

for geography lecturers and environmental expert, all had over 10 years of experience 

in teaching geography and attending different workshops, seminars and projects 

related to environmental issues. As for students and community members, experience 

was not applied as factors for inclusion within data collection.  
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4.3 Findings from designing cycle. 

The first objective aims to come up with design guideline for ELM which can align 

most prevailing environmental problems by interviewing society and teachers on the 

most prevailing environmental problems. Hence, reviewing of document (form four 

geography books, syllabus and lesson plan) was necessary so as to understand areas 

which need improvement for effective teaching and learning of environmental 

problems. The findings from this objective were expected to answer the research 

question: What are the main components of the ELM which can effectively align the 

most prevailing environmental problems for enhancing competences in environmental 

management in secondary school?  

4.3.1 Most prevailing environmental problems in the society. 

The prevailing environmental problems facing people in our society were identified 

by selecting the environmental problems mentioned by many participants during 

interview. Twenty (20) member of the society and ten (10) Geography teachers from 

Dodoma region were interviewed. Twenty (20) minutes to thirty (30) minutes was 

enough to interview each participant depending on his or her willingness to have deep 

discussion. 

Society understanding on the term environment. 

Before identifying prevailing environmental problems in our society, it was necessary 

to recognize the society understanding on the term “environment”. The study reveals 

that people have different perception on the concept environment as shown in figure 

4.1. 
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Figure 4. 1: Perceived definition of environment by member of the society  

Source: Field data, 2021 

The society defined the term environment in four different perspectives depending on 

their understanding and education level. Majority of respondent defined the term 

environment as Materials things while moderate number of respondents defined the 

term environment as situation or condition. Again, few respondents defined the term 

environment as physical place to live while others defined as totality of everything. 

This implies that in our society people understanding of the term environment is not 

the same, some group term it as situation or condition which surround people at a 

particular time including climatic condition, while other perceive as it is all about a 

place to live just people construct house and make their life. The majority group 

believe that people are not part of environment while few people have correct 

understanding that it is totality of everything. 

The finding informs the study that the designed ELM needs to plan the activities which 

support students to correct understanding on the term environment since having 

different perception increase more problem in our environment. For example, for those 

who understanding environment as the physical place to live, it will be hard to stop 

deforestation. For them to live they need to cut down trees and establish settlement 

while people may establish settlement without cutting down trees, example in 

Nyumbanyitu forest reserve in Njombe region people establish settlement without 

cutting down trees. This finding agreed to the finding of Kimaro (2018) who suggest 

that there is a need to improve teaching and learning of EE in schools since there is lot 
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of factors associated with teaching and learning including shortage of teaching and 

learning materials, poverty and ignorance. Again, the study by Manase, (2016) who 

reveals that factor which influence the society to use EE knowledge including culture 

and norms. Hence school curriculum needs to ensure effective learning of EE. 

Society and teachers’ opinion on the most prevailing environmental problems. 

Currently the world experiences a lot environmental problems, through the interview 

with different member of the society and teachers the study identified the 

environmental problems which need to addressed immediately through school 

curriculum. The problems have been presented in the figure 4.2 below and summarized 

in table 4.2. 

Figure 4. 2: Perceived environmental problems  

Source: Field data, 2021  

The environmental problems mentioned by member of the society includes Miss 

management of waste, deforestation, Poor infrastructure including roads pollution 

including air, noise, soil erosion, climatic change, floods shortage of clean water, 

overgrazing, poor sea wage system and disease. The summary below presented in the 

table 4.2 indicate the number people together with the environmental problems 

mentioned by them. This enabled the study to understand which environmental 
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problems mentioned by many respondents so as to be addressed immediately in 

secondary school curriculum so as to save our environment from being destructed. 

Table 4. 2: Summarized prevailing environmental problems in our society 

EP by many respondents 

(11) and above 

EP By moderate 

respondent (6-10) 

EP by few 

respondents (3-5) 

Exceptional EP in 

the society (1-2) 

Miss management of waste 

Deforestation 

Poor infrastructure 

including roads 

Pollution including 

air, noise  

Soil erosion 

 

Climatic change 

Floods 

Shortage of clean 

water 

Overgrazing 

Poor sea wage 

system  

Disease 

Loss of 

biodiversity 

Hunger 

Economic crisis 

Source: Field data, 2021 

Majority member of the society (above 11) mentioned environmental problems 

including, mismanagement of waste and deforestation. Other environmental problems 

mentioned by moderate respondent (6 to 10) including poor infrastructure, pollution 

such as air, noise and soil erosion. Climatic change, floods, shortage of clean water 

overgrazing, overgrazing, poor sea-wage system and disease were mentioned by less 

respondent (3-5). Problems like loss of biodiversity, hunger and economic crisis were 

mentioned by less than three (3) respondents. Societies are aware of the environmental 

problems they face and they are desire to be free from the environmental problems. 

Again, the environmental problems are many hence, identifying society priority is of 

important during teaching and learning environmental problems since are the one who 

are affected. 

The finding concurred with the finding of Rukubayunga, (2020), Nyampundu, 

Mwegoha, & Millanzi, (2020), Zilihona, (2021) who mentioned the environmental 

problems facing Dodoma municipality including mismanagement of solid waste and 

blockage of water drainage system which cause outbreak of disease. Again, the 

environmental problems reported in other report includes increase of household waste 

during Covid-19 emergency ,medical wasted masks, gloves, expired medicine, lack of 



47 

access to safe and clean water (UNEP, 2020; WHO, 2020)The identified 

environmental problems are many to be addressed so as to have clean environment 

which is free from disease. Studies by Kimaryo, (2011), Kafyulilo, Rugambuka, & 

Moses, (2013) ,suggested that ministry of education, education experts and other 

stakeholder need to cooperate with teacher in secondary schools so as to address the 

challenges associated with teaching and learning of EE since education pray key role 

in addressing the environmental problem. Among of the challenges are shortage of in-

service training to teachers, shortage of teaching and learning materials and large class 

size. 

Barriers to effective T/L of EP in secondary school. 

During the interviews with a total of ten (10) Geography teachers on their perceptions 

on the integration of EP in school curriculum, several barriers where mentioned that 

hinder effective teaching and learning of EE such as; time, lack of funds, lack of 

teaching and learning materials, language difficult, theory-based learning, nature of 

the students, lack of in-service training and low teachers’ competence on teaching the 

EE topic.  

 

Figure 4. 3: Perceived barriers to effective Teaching and learning of EE 

(Environmental EE) 

Source: Field Data (May, 2021) 
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Figure 4.3 indicates the perceived barriers to effective teaching and learning of EE. 

Geography teachers narrate that EE is the vital tools to enhance students’ competences 

in environmental management, they try their level best to teach as indicated in 

competence-based curriculum, but the barrier limit the implementation curriculum in 

secondary school. The below table 4.3 is the summary of barrier to effective teaching 

and learning of EE. 

Table 4. 3: Summarized barrier to effective T/L of EP by teachers  

EP by many respondents (6) 

and above 

EP By moderate 

respondent (3-5) 

EP by few respondents 

(0-2) 

Lack of teaching and learning 

materials 

Theory-based learning 

Time  

Lack of fund 

Character of the students 

Lack of in-service 

training  

Minimum teachers’ 

competence to teach the 

topic 

Lack of motivation to 

teacher 

Language difficult 

 

 

 

 

The mentioned barriers to effective teaching and learning of EE in secondary school 

need to be addressed immediately to ensure that our society are free from mentioned 

environmental problems. As explained by most participant that shortage of teaching 

and learning materials in secondary hinder the students to have knowledge and skills 

in environmental management, again the available teaching and learning material are 

not supportive to both teachers and students. The finding agreed with the findings by 

Makunja,(2008), Kimaryo,(2011),  Manase, (2016) who suggest on effective 

integration of EE school curriculum through designing of material which enhance 

competence to the society to conserve the environment since education is the vital tool 

in achieving sustainable environment. 

Moreover, the findings inform the study that the most prevailing environmental 

problems like mismanagement of waste increase due to  knowledge gap and lack of 

awareness among the people (Nyampundu et al., 2020). Again, teachers who are the 

key implementer of curriculum facing challenges to effective instructing society 
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environmental problems. Therefore, it important to establish appropriate 

implementation approach of the environmental education related topics in schools to 

enhance students’ competencies in environmental management and conservation 

through involving Geography teachers in the process of designing and implementing 

environmental instructional lesson materials (ELM). 

Suggested features of the desired ELM. 

The study after identified society prevailing environmental problems geography 

syllabus and geography books instructed by Tanzania institute of Education (TIE) 

were reviewed. The aim is to understand to what extent the environmental problems 

have been integrated to ensure that students have knowledge, skills and competence 

on how to conserve and manage the environment.  

The geography syllabus emphasis environmental issue and management to be 

instructed to form four (IV) students in secondary schools for enhancing knowledge, 

skills and competence in conservation and management of environment. Also, each 

form four student is expected to have ability to critically examine environmental 

problem and take appropriate measure to solve them. The review of syllabus based on 

the suggested objectives of the subtopic, society prevailing environmental problems 

and the strategies and resource used in teaching and learning the topic. The below table 

illustrate the topic, subtopic and specific objective to be attained in each sub- topic; 

Table 4. 4: Specific objectives in form IV Environmental issue and management 

topic  

Topic Subtopic  Specific objectives 

Environmental issue 

and management 

Concept of 

Environment 

To explain the meaning of 

environment 

 Importance of 

Environment 

To explain importance of the 

environment 

 Environmental 

problems 

To identify Environmental problems 

  To analyses causes, extent and effects 

of each environmental problems 

To explain impact of poverty on 

environment 

Source: Field data, May, 2021.   
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Analysis of Geography syllabus reveals that, the lesson objectives intend to ensure that 

each form IV students acquire knowledge, skills and competence for environmental 

management at home and school environment. On the table above the stated objective 

need students to be able to identify environmental problems after understanding the 

meaning and importance of the environment. Students understanding of their 

environment and associated problems is vital for ensuring that we have the society 

which is safe, clean and free from disease. This finding concurred with the report 

provided by Education Sector Development Plan (ESDP-2016/17–2020/21) which 

prioritizes developing its population with key knowledge, skills, and competence to 

promote a healthy, peaceful, safe, and environmentally-friendly society (URT, 2020).  

Again, the syllabus is not specific to which environmental problems are most 

prevailing to the society so as to be instructed effective in school curriculum to ensure 

that the society is free from such problems. Also, the study reveals that prioritizing 

environmental issue in secondary school curriculum is crucial for shaping people 

behavior since culture and belief have great impact in the environment (Manase, 2016). 

The finding agreed with the study by (Elliott et al., 2020) who assert that the 

environmental problems which the society experiencing determine the need of 

education to exhaust those particular problems. Therefore, it important to identify the 

society problems since education and society are tied to each other  

Further analysis of syllabus involves identification of suggested teaching and learning 

strategies and resource to be used by geography teacher in secondary school when 

instructing environmental issue and management topic to form four students (See table 

4.6) 
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Table 4. 5: Suggested teaching and learning resource and strategies in 

Environmental problem topic. 

Sub-Topic T/L strategies T/L resources 

Environmental 

problems 

photograph and picture,  

Students to discuss 

problems and make summary 

Use of written text 

Photographs 

Pictures 

Source: Field data (May, 2021) 

The teaching and learning resource and strategies suggested in the syllabus emphasis 

on competence based hence, students are expected to acquire needed skills, knowledge 

and competence for environmental conservation and management in their society. The 

suggested strategies are not enough to ensure the needed skill are acquired by the 

students. More strategies are needed in instructing environmental issue and 

management in secondary education. Students need activities which support them to 

be responsible in the learning process. As suggested by GRR model teachers should 

shift from assuming all responsibility for performing learning tasks to situation in 

which students have to assume all of the responsibilities (Fisher & Frey, 2010). 

Example of practical activities including involving students in project lesson like 

planting trees and flower, construction of tools for cleanness as well as visiting to the 

dumping place. Again, teachers need to make follow-up on each activity.  

Students need to be supported to understand English language while learning 

geography subject. That teachers need to plan the activities which will equip students 

to improve their speaking, listening and writing skills while learning environmental 

problems content. Such activities including reading script, discussion and presentation 

of the lesson content. The finding concurred with the study by Sylvester, (2013) and 

Gabrieli, Sane, Alphonce (2018) who discovered that students’ interaction in learning 

through talking, negotiating meaning, forming sentences, and presenting biological 

facts increased after learning through language supportive Biology textbooks 

(LSBT).Therefore, improvements need to be done in environmental issue and 

management topic in geography subject. 
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Analysis of Geography books available in secondary schools aims to identify the 

activities suggested in each environmental problem lesson to ensure students acquire 

needed skills and knowledge. indicate that, the text books have tried to discuss the 

environmental problems but they failed to provide deep discussion on the appropriate 

strategies of enhancing students’ environmental management competence. The books 

are not language supportive in nature since they use difficult geographical vocabulary 

which increase more problems in the learning process since English is our second 

language. Also, the books have a lot of explanation without language supportive 

content like photography or picture and real example from student’s environment. (See 

figure 4.6) 

 

Figure 4. 4: Example of environmental problems lesson discussed in geography 

book. 

Source: Field data, May, 2021 

Again, geography books available they lack students’ activities which are important in 

brainstorming students’ prior knowledge before learning new lesson (Prosper & 

Mastura, 2017; Kisanga, 2016). Also, since geography subject needs more practical 

activities than theory, the available teaching and learning material have failed to 

integrate well the environmental issue which are important to be instructed through 

study tours, or field study, as well as around school environment. Therefore, it was 

viewed that most of the teaching and learning materials are not supportive enough in 

enhancing students’ environmental management competences in secondary school, 

hence the effort of designing the lesson materials which aligned well the needed 

environmental management strategies was of much valuable in secondary school 

education. 
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4.3.2 Establishment of design guidelines and specification of ELM 

In curriculum improvement, development of new curriculum materials is considered 

important in learning new ways of both teaching and learning processes. The 

organization of curriculum materials determine the impact the materials could bring to 

the users. After identification of the most prevailing environmental problem from 

member of the society and teacher’s perception in integrating those prevailing EP in 

school curriculum were organised in form of teaching and learning materials. The 

organised environmental problems lesson materials (Prototype 1) were in form of 

lessons and had 4 lessons. 

The sketch materials were designed to be useful to both teacher and students. Students 

acquired new learning activities which helps to enhance skills and competence on 

environmental management at school and home. The study by Kira and Kafanabo 

(2018) and Mwendwa (2017), people ignorance is reason for most of the 

environmental problems which accelerate to the design of affective and robust 

Environmental instructional materials.  

Gradual Release of Responsibility Model requires the teachers to shift from assuming 

all responsibilities for performing task to situation in which the student assume all of 

the responsibilities. Again, the model emphasis on the instruction that mentor’s 

students into becoming critical thinker and students when handling that task with 

which they have not yet developed expertise. Also, the framework emphasis on the 

individual activities, that each individual students must develop important skills and 

knowledge at school and home environment (Fisher and fey, 2008). Through this 

model the designed lesson materials were designed to develop students’ independent 

learning behavior on environmental management.  

With regard to this, the developed environmental learning materials had characteristics 

which helped both teacher and students to acquire new skills. Each lesson had different 

activities, lesson competence and objectives, glossary, four parts of gradual release 

model (I do, we do, you do it together, you do it alone), real life application and story 

from different parts of the world (Did you know) see appendix 6. The characteristics 

of the designed materials were established to be life skills oriented, language 

supportive, pedagogy orientation, project based.  
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This was in line with priorities made by Tanzania’s education sector development plan 

(ESDP – 2016/17 – 2020/21) who demanded to have healthy, peaceful, safe and 

environmentally-friendly society (ESDC, 2020). However, through the materials, 

individual learning was emphasized as suggested by gradual release of responsibility 

model that the students need to be responsible in the learning process through 

independent activities at home and school environment(Pearson et al., 2019). 

Again, according to the nature and level of students, the materials supposed to be 

language supportive (Kopweh, Peter, 2014). The materials again were organised in a 

way that students could understand and improve their English language while learning 

environmental problem lessons. Various language supportive techniques were used for 

this purpose. The materials used simple English, discussion with presentation and 

different photo/picture was involved in the materials to support students 

understanding.  

Again, Environmental management lesson demand to be instructed inside and outside 

the classroom through extra curriculum activities (Mwagu, 2017). Each lesson 

contains activities which demand students to practice at school environment and at 

home environment, this foster student to develop skills which are essential for solving 

environmental problem in our society. Project based lesson, through projects made the 

geography subject more practical than theory, since studies indicate that one of the 

challenges in teaching and learning of geography subject is teaching methodology. 

That is teacher are still using lecture methods to instruct students which is not 

appropriate to most of the geography topics (Kisanga & Gabrieli, 2018). 

The ELM was developed from the topic of environmental issue and management with 

a sequence of four lesson from one subtopic. The sub-topic is about environmental 

problems and three prevailing environmental problems from the society were designed 

to in term of lessons to be taught in a single lesson of 80 minutes. The first lesson was 

about the mismanagement of waste, while lesson two was designed to develop 

competence in management of waste. The third lesson three intend discuss on soil 

erosion and how to manage soil erosion. The fourth lesson was geared to equip 

students on deforestation and how to mitigate soil erosion. 
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4.4 Findings from the prototyping cycle 

The designed material ware developed through cycle of Geography teachers’ 

appraisal, experts’ appraisal and classroom trials to improve their quality. The experts 

who involved includes lecturers teaching Geography and curriculum lectures as well 

as environmental experts. The findings from this cycle were expected to improve the 

quality of the designed material for classroom implementation. 

4.4.1 Findings from Geography teachers’ appraisals  

Three (3) Geography teacher from two different secondary school were involved to 

appraisal the designed materials. Geography teacher supported the design of the 

materials in geography topic, since the subject currently experience poor performance 

in national examination. However, Geography teacher were interested with the 

approach used design the material since most of the book or teaching and learning 

material which they use in school were not involved. They appreciate the approach of 

involving them in the design and appraisal of material despite of limited time they have 

to appraisal the material but they tried their level best to give out their comments. The 

comments were based on content of the lesson regarding the geography topics, 

objectives of the lesson and effectiveness of the designated materials. 

Based on the content GT give out their suggestion on the involvement of important 

concept which were missing on the materials. The concept was very important to make 

the materials more effective and applicable in the classroom. For example, GT2, 

Lesson one was not well organized, since important concept was not well presented 

including major source of waste, that it is important for the student to discuss the 

source of waste, so as to change the behavior which led to production of waste.  
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Figure 4. 5: Geography teacher comment 

Source: Field data, May 2021 

Again, GT3 added on the problem caused by mismanagement of waste which were not 

well presented in the designed materials. Teaching and learning about mismanagement 

of waste it must involve the outcome of the problem. Example outbreak of disease, the 

loss of soil fertility due to acidic rain and use of toxic chemical in agriculture activities 

might happen if we fail to manage.  

On the other hand, GT4 commented on how to structure well the lesson objective to 

ensure effective learning of the environmental issues. Teacher need to prepare the 

lesson which cover the three-domain cognitive, affective and psychomotor for 

example while teaching and learning about recycling and re-use in waste management 

teacher must consider the knowledge to be acquired by each individual leaner, the 

feeling emotional as well as physical skills of each individual students. This will help 

to enhance required skills and competence to the students on effective management of 

the environment. For example, the lesson objective management of the environment 

for example the lesson objectives suggested by one of GT includes, 
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Figure 4. 6: Comment from Geography teacher 

Geography teacher comments 

This implies that geography teacher needs to develop knowledge and ability to 

structure well the lesson objectives since they determine how the lesson will start and 

how the lesson will end; also, lesson objectives are very important to be explained well 

at the very beginning of the lesson to prepare to students for effective learning. Also 

helps teacher to prepare the teaching and learning material as well as the learning 

environment. 

4.4.2 Finding from Geography lecturers 

Two (2) Geography Lectures (GL) appraised the ELM and give out their comments on 

the quality of designed ELM before implemented in the classroom. Both GL, 

supported the idea of designing materials for enhancing student knowledge, skills and 

competence again. Also, they state that Geography subject contribute a lot in 

sustainable development by ensuring that individual become aware of the impact of 

their own behavior in the environment and how to make environmentally sound 

decision. 

Again, GL2 appreciate the University of Dodoma for having the course of curriculum 

design and development. And state that, the course is very important to the current 

teaching and learning problems. It is important for each university to teach this course 

to all students who studying education course for someone to become a teacher he/she 
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must be aware on how to design curriculum materials since there a lot of problems 

related to teaching and learning of Geography subject. For example, GL2 state that; 

Geography teacher in secondary school and university need to be aware 

of the content in Geography syllabus as well as how to design materials 

which will support teaching and learning process so I think this course 

is very important to all university in Tanzania (Interview, Geography 

lecturer, June, 2012). 

Never the less Geography lecture had a lot to recommend regarding arrangement of 

the lesson, time allocation per each stage, use of photo/pictures and content. For 

example, GL1 advised that each lesson should involve field trip to students or outdoor 

learning so as student to learn through real situation. It is better the student to visit to 

field area, example teaching about waste management you can take students to visit 

dumping area where they will observe how waste are being categorized and how are 

they managed to ensure clean environment. On the other hand, GL4 suggest to involve 

the example which are within Tanzania context which are easy for the students to make 

reflection with what they come across in their society. Example Dodoma region had a 

lot of area which have been affected by soil erosion due to nature of the soil. So instead 

of basing on the developed countries examples it’s better to use the example which are 

found within our countries and follow with other countries.  

Most of Geography books available they involve example which are 

from other countries especially developed countries”, also are not 

current trend, so it better to involve example with current trend of 

environmental management and degradation in Tanzania (Interview, 

Geography lecturer, June, 2021) 
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4.4.3 Comments from Curriculum lecturer (CL) 

The curriculum lecturer supported the idea of designing the materials for supporting 

teaching and learning of geography subject and another subject. Again, they give out 

their view concerning the improvement of the lesson’s activities, each lesson must 

have the general purpose and time. Again, language objective must be observed to 

support students improve English skills as a second language. 

 

Figure 4. 7: Comments from Curriculum lecturer 

CL1 suggested that since English language is second language to Tanzanian leaner it 

sound good if the designed lessons involve the issue of language objectives (writing 

skills, reading skills, speaking skills and listening skills). For each lesson students need 

to be supported to understand geography concept in English language from Swahili 

language. For example, learning about waste management through recycling, each 

individual has its own understanding depending on their culture and belief, hence 

much support is required to move them from their culture and belief in Swahili 

language to English language. CL1 narrate that, 

The Maasai people they feel proud to have large group of cattle through 

shifting cultivation they don’t know about soil erosion, what they care 

is to increase number of cattle. In the classroom teacher need to support 

students to understand the concept of soil erosion from Swahili 

language before discussion in English language since to some people it 

is not a problem (Interview, Geography lecturer, June, 2021). 

Also, while proceeding with the lesson students need to be supported on the reading 

skills, writing skills as well as speaking skills. This could be possible through 

preparing some activities or task which are language supportive in nature. For 

example, preparing short reading script on the related lesson to improve reading skills, 
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again through questions which demand each student to write down on a single piece 

of paper to improve writing skills. Also, through classroom presentation some lessons 

may be prepared in term of presentation though it is time consuming but it helps 

students to develop confidence and improve speaking skills.  

Also, CL2 insisted that since the GRR framework need teachers to release 

responsibility to students, hence teachers need to devote their time to ensure that they 

prepare activities related to the lesson which involve students instead of being the 

source of learning. Through action research the teacher may form groups and discuss 

together on the new way of improving teaching and learning of subject not only 

Geography. He describes that, 

Despite the challenges at school, nowadays teachers are different from 

the former, because many of them are busy with other things (vicoba 

and entrepreneurship business), they do not have time to sit down and 

prepare for the lesson. You will find the teacher in the classroom 

teaching the students from the beginning of the period to the end 

without involving students in any activities. Now how will the 

competence-based curriculum succeed if the teacher is not prepared. 

This study will advise teachers to strive to do justice to students 

(Interview, June, 2021). 

4.4.4 Comments from Environmental experts 

Two environmental experts were involved in this study to appraisal the designed ELM. 

Their view and comments were helpful to improve the lesson material for effective 

implementation in the classroom for enhancing students’ environmental management 

skills and competence. They suggested that the designed materials should involve 

environmental laws and act, environmental slogan, should emphasis on culture of 

caring the environment, involvement of environmental experts during teaching and 

learning environmental issue. Also, they suggest that it will be better to involve the 

statistical trend of discussed environmental problems in the lesson materials. 

One of environmental expert narrate that, effective teaching of EE 

needs of ensure that students acquire the needed skills and knowledge 

on environmental management. They need to learn all necessary 

information related with environmental issue such as the Laws and act. 

(Interview, June, 2021)  
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Including of Environmental laws/Act. 

Both environmental experts commented that the environmental law and act should also 

be involved in teaching and learning of environmental problems in secondary schools. 

Stated that most of the people in Tanzanian societies are not aware about the laws and 

act which guard people about caring the environment and how to live with the 

environment since people are part of environment, you cannot separate people and 

environment. 

One environmental expert he commented that the laws are there in 

written documents but even the teachers who are teaching 

environmental issue topics are not aware about those law, how about 

the students in schools. He suggested that the teacher should be aware 

of those laws and act so as when teaching in the classroom they should 

emphasis them to students. (Interview, June, 2021) 

Emphasis on culture of caring the environment. 

One of the environmental experts suggested that the issue of culture of caring the 

environment is very important to be emphasized in schools from the grassroots level. 

According to her, culture as a total way of life of people as they think and believe is 

an important aspect to be covered effectively in teaching and learning when it comes 

to the issue of environment. Her concern was to make sure that school curriculum to 

be the center of shaping people behavior by eliminating the belief which tend to 

destruct environment and emphasis on believe which care and conserve the 

environment. She gave an example from Kilimanjaro region. 

[One day when I was in Kilimanjaro for my studies, it was my first time 

to visit the town since it was outing day. I was so surprised to see the 

place is clean. Fun enough I was so shocked to see people attacking 

someone who drop down piece of paper and asking him to remove it. 

Then I realize that the region is leading in the country due to their 

culture of emphasizing environmental cleanness] (Interview, Student, 

2021). 

4.4.5 Classroom trial comments 

For more improvement of the designed material prototype 3 was taken to classroom 

trial in school A, the researcher and geography teacher both visited in the classroom. 

The researcher taught the lesson using designed material. Before teaching both 

researcher and geography teacher had time to pass through the designed lesson 

materials and arrange how the lesson will be implemented. Again, the pre-test was 
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given to all students in the concerned class. The test was focused on the environmental 

problems (Appendix 6). The aim of pre-test was to determine students’ level of 

understanding on environmental problems in the society. After learning through the 

material, the students were subjected to post-test with the same items as the pre-test. 

Two lessons out of four were taught in the classroom within 40 minutes per each, due 

to limited time. During classroom trial, the observation method was used to improve 

the materials before subjected to semi assessment procedure.  

Performing classroom trial in two different lessons give the study more chance to 

improve the material since it helped to observe various ways through which the 

materials needed to be improved. The ways which were subjected to be improved 

included increasing number of activities, removing some of unnecessary content, 

improving reading documents, as well as, improving student individual activities. 

Improving students’ activities. 

During classroom trial it was observed that the students’ activities were not enough to 

make the lesson more effective. More students’ activities were supposed to be added 

in each lesson to make the desired skills and competence to be attained to the students 

to ensure environmental management behavior are developed to each individual 

student. It was suggested that including more activities in the lesson materials increase 

students’ responsibility in the learning process and it is emphasized in competence-

based curriculum. Also, more activities improve students thinking capacity as well as 

encourage creativity during the learning process. 

Again, after classroom trial it was observed that the Gradual release of responsibility 

model (GRR) emphasis that each individual students was supposed to perform 

independent activities at school environment or home environment, the individual 

activities, the teacher suggested including creation of local tools for cleaning and 

disposing the waste at home and school. The activities are important in shaping 

students’ behavior by eliminating destructive behavior to environment and learn new 

behavior which emphasis on environmental management. 
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Improve language supportive activities.  

During discussion with teacher after classroom trial it was observed that the material 

needs to be language supportive as specified in the design guideline and specification. 

There is a need to involve some reading stories related to environmental management 

to improve students learning skills. Also, to put the glossary in each lesson to improve 

students understanding of difficulty geography vocabulary in Kiswahili language. The 

view was sounding positively to improve the quality of designed materials to ensure 

effective implementation of EE in secondary schools’ curriculum. 

Table 4.6 indicate the summary of the suggested improvement by teachers, experts and 

classroom tryout during prototyping of the ELM. 

Table 4. 6: Summary of suggested improvement in prototyping cycle. 

  

Teacher appraisal 

Improve lessons objectives  

Improve lesson organization  

Improve teaching and learning materials 

Improve students’ activities 

 Involve time per each lesson and each stage 

Geography lecturer’s 

appraisal 

Improve lesson arrangement  

Improve picture 

Include example which current related to our 

environment 

Add more picture from the school environment 

Improve teacher and students’ activities 

 Involve time 

 Improve lesson objectives 

Experts’ appraisal 

Add more lesson activities  

Improve the language  

Involve environmental law or act 

Emphasis on culture of caring the environment 

Involve statistical trends of environmental issue in 

did you part 

Classroom tryout 

Improve students’ activities  

Improve language supportive activities 

Improve students home activities 

Improve reading documents and pictures 
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4.5 Finding from semi-assessment of ELM lessons 

The study aimed to establish appropriate implementation strategies of the 

environmental education related topics in schools to enhance students’ competencies 

in environmental management and conservation through involving Geography 

teachers in the process of designing and prototyping environmental instructional 

lesson materials (ELM). The pre-test was administered in school A where the 

classroom trial was performed. Also, the pre-test was administered before 

implementation of ELM lessons to assess students’ prior knowledge before the use of 

exemplary materials, while the post test was administered after the implementation of 

ELM lessons to assess knowledge and skills gained. 

4.5.1 Finding from pre-test 

The pre-test was given to form four students in a selected secondary school to test the 

cognitive understanding of environmental problems before the use of designed lesson 

materials. The test contains five (4) two (2) essay questions and two (2), one hour was 

allocated for each student to end up the test. The result from the test were present in 

table 4.7 and figure 4.6. 

Table 4. 7: Pre-test performance from school A 

Number of students Mean  Range Std. deviation Std. Error of Mean 

32 17.625 24 5.85 1.03 

 

 
Figure 4. 8: Pre-test performance from school A 
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Figure 4.7 and table 4.7 represents post-test histogram from school A. Collected scores 

(N=32, Mean=17.625, SD=5.85) from students with normal distribution indicates that 

majority of students performed below average. Meanwhile very few performed above 

the mean value. This indicates that, majority of students have little knowledge about 

environmental problems within their surroundings.  

4.5.2 Finding from Post-test 

The post-test was given to form four students in a selected secondary school to test the 

cognitive understanding of environmental problems after the use of designed lesson 

materials. The test contains four (4) question, two (2) essay questions and two (2) 

objective question. The questions were the same as in the pre-test. One hour was 

allocated for each student to end up the test. The result from the test were present in 

table 4.9 and figure 4.8. 

Table 4. 8: Post-test performance from school A 

Number of students Mean  Range Std. deviation Std. Error of Mean 

32 30.63 20 5.198 0.919 

 

 
Figure 4. 9: Post-test performance from school A  

Figure 4.8 and table 4.9 represents post-test histogram from school A. Data scores 

from students (N=32, Mean=30.63, SD=5.198) with negative skew (skewed to the left) 

indicates that there is a significant improvement in students’ performance, with a very 

few students performing below the average. Therefore, the ELM developed had the 
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desired effects with higher efficiency on improving students understanding of the 

environmental problems they face in their surroundings.  

4.5.3 Finding from classroom observation of ELM lesson 

The classroom observation indicates the action which both teacher and students were 

expected to show during implementation of ELM in the classroom after being 

appraised by the experts and tried out in the classroom. The aim was to ensure that the 

developed lesson materials help to facilitate students with knowledge, skills and 

competence for environmental management. During the observation the following 

action were observed see Table 4.10 below. 

Table 4. 9: Classroom observation  

Stage Activity/Event Poor Satisf

actor

y 

Good Very 

good 

Excell

ent 

N % N % N % N % N % 

L
esso

n
 in

tro
d

u
ctio

n
 

- Ability of the teacher to establish lesson 

purpose  

0 0 0 0 1 25 2 50 1 25 

- Ability of the teacher to present clearly 

the lesson purpose to brainstorm the 

student’s prior knowledge. 

0 0 0 0 1 25 2 50 1 25 

- Ability of the students to think aloud 

about the lesson 

0 0 0 0 1 25 2 50 1 25 

 Ability of the teacher to notice students’ 

response 

0 0 0 0 1 25 1 25 2 50 
L

esso
n

 d
ev

elo
p

m
en

t 

-Ability of the teacher to lead students to 

the lesson activities. 

0 0 0 0 1 25 2 50 1 25 

Ability of the teacher strategically use T/L 

resources 

0 0 0 0 1 25 2 50 1 25 

-Ability of the teacher to lead students to 

discover environmental problems. 

0 0 0 0 1 25 1 25 2 50 

-Ability of the students to link home 

experience and school environment while 

learning. 

0 0 0 0 1 25 3 75 0 0 

-Ability of the students to solve problems 

suggested by the teacher 

0 0 0 0 1 25 1 25 2 25 

-Ability of the students to discuss in 

groups 

0 0 0 0 0 0 1 25 3 75 
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Ability of the students to use their skills 

during the discussion 

0 0 0 0 0 0 2 50 2 50 

L
esso

n
 

co
n

clu
sio

n
 

-Ability of the students to ask questions 0 0 0 0 2 50 1 25 1 25 

-Ability of the students to use acquired 

skill and knowledge to create an authentic 

product 

0 0 0  2 50 2 50 0 0 

 -Ability of the students to performance 

activities independently 

0 0 0 0 1 25 2 50 1 25 

 -Ability of the students share their home 

experience on the previous lesson 

0 0 0 0 1 25 2 50 1 25 

 

Table 4.10 present the percentage rank of four lessons in term of action which teachers 

and students were doing in the classroom. The table indicate that 75% average of 

establishment and presentation of lesson purpose were ranked between excellent and 

very good. This discloses that the activities which were prepared to be used to make 

the lesson purpose understandable to students such as brainstorming, observing 

pictures and diagram and guiding questions were practical in the classroom context. 

Again, 82% average of the activities planned during lesson development was ranked 

between very good and excellent. This implies that the activities prepared to guide 

students in group activities, discussion, presentation, reading and teacher support to 

students were recognized to be useful. Furthermore, 75% average of lesson closure 

activities were ranked between good and very good. This indicate that the closure 

activities were supportive to students to develop individual skills. Generally, it was 

observed that activities proposed in ELM increased students’ responsibility in the 

learning process which increase their competence. 

Students were able to reflect on their prior knowledge through relevant activities which 

encouraged the students to reflect their prior knowledge and able to present their ideas. 

Again, their speaking and writing skills before the class. The activities were very 

supportive in ensuring that the learning process of the environmental problem is 

effective and understandable to students. 
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It was also observed within questionnaire which one of the students responded that,  

[I have been enjoying to learn environmental studies through the 

approach used in the learning, I learned about environmental problems 

in our surrounding, at the same time I have been able to speak English 

before my fellow students which at first, I was not confidence enough 

to speak] (Interview, Students, 2012). 

Improved student learning through discussion, it was observed that, students was 

interested to learn in groups since they were very happy and they demanded more time 

to proceed with discussion. Learning through discussion encourage the students to 

share their idea in Kiswahili and also, they tried themselves to speak in English after 

discussing in Kiswahili. When the teacher passes in their groups, they were confidence 

enough to ask support from teacher on the completed issue and the meaning of difficult 

vocabulary. 

 

Figure 4. 10: Students enjoying the lesson through group discussion 

Improved reading and writing skills to students, it was also noted that the students were 

able to improve the reading skills, through the short stories which were involved in the 

lesson in which the students were demanded to read them and respond to the related 

questions. During reading students were able to correct themselves on the 

pronunciation of difficult vocabularies. Also writing skills was improved through the 

activities which demanded students to write the response on a single piece of paper 

through that, it was observed that the writing activities helps the students to improve 

their writing skills. 
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4.5.4  Students’ perception on the effectiveness of ELM in school A 

Also, during semi-assessment cycle the study assess the student’s perception on the 

effectiveness of the ELM through questionnaires which contained close-ended 

questions in a Likert scale with ten (10) items. The finding was presented as shown in 

table 4.11 below.  

Table 4. 10: Students perception on the Effectiveness of ELM in school A  

Items 

NS 

  Responses   

  SD 

N % 

 D 

 N % 

 N 

N % 

 A  

N % 

 SA 

 N % 

The lesson was well understood  32 0 0 0 0 1 3 9 28 22 69 

The approach employed to learn 

the lesson was it new to you 
32 1 3.1  0 0 1 3.1 

1

2 
37.5 18 50 

The teaching in this new 

approach has encouraged me to 

learn environmental education  

32 0 0 0 0 2 6 
1

7 
53 13 41 

Lesson taught set me free from 

learning through memorization  

32 0 0 0 0 1 3 6 19 22 69 

Teaching strategy that was used 

has enabled me to practice at 

home, environmental 

management  

32 1 3.1 0 0 1 3.1 3 9.4 27 84.4 

The lesson involves local 

environment for learning  

32 0 0 0 0 1 3 1

0 

31 21 66 

I have been free to contribute 

my ideas during the discussion  

32 0 0 0 0 1 3 1

3 

41 18 56 

Learning in groups enabled me 

to remember things learnt 

32 1 3.1 0 0 0 0 1

1 

34.4 20 62.5 

The use of pictures simplifies 

understanding of the lesson 

32 0 0 0 0 1 3 7 22 24 75 

The strategy that was used 

enable me to learn through 

linking school to home 

environment 

Total mean score %  

32 

 

 

 

 

1 3.1 

 

 

 

1.2 

0 0 1 3.1 

 

 

 

2.7 

1

2 

37.5 

 

 

31.6 

18 56.3 

 

 

62.9 

Source: Field data (2021) 

Key: SD=strongly disagree, D=disagree, N=No opinion, A= Agree and SA= strongly 
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Table 4.11 shows 93.8% of students from school A agreed that the ELM was effective 

to enable them to practice at home the environmental management skills. As stated at 

the beginning that the purpose of this study is to enhance student’s environmental 

management competence in secondary school improving teaching and learning 

Geography. For example, 88% of students who responded to questionnaire agreed that 

ELM was understood and that they were easy to remember and set them free from 

learning through memorization. Again, 93% of the students agreed that the use of 

pictures simplifies understanding of the lesson since they were happy and very 

interested learning using photo. 

Moreover, 93.6% of the students agreed that learning in groups enabled them to 

remember things they learnt and that the method used enables them to apply 

Geography in their surroundings. Also, they agreed that they were free to contribute 

their ideas during classroom discussions and the approach used to learn environmental 

education was good the teacher 96.8% agreed that practical lessons simplified the 

understanding of the lesson and make it more interesting. 

Table 4. 11: Students’ advices on improving teaching and learning of Geography 

in secondary school. 

Suggested ways of improving T/L of Geography 

in secondary school 

Frequency Percent 

Learning Geography through practical 18 56.3 

Learning study tour 3 9.3 

Teacher should involve picture which related to the 

lesson 

4 12.5 

Learning Geography through group discussion  3 9.3 

Teachers should have good relationship that allow 

leaner to ask questions and share their view  

2 6.3 

Teachers should involve both English and Swahili 

language 

2 6.3 

TOTAL 32 100 

Source: Field data (May, 2021) 
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Table 4.6 analyses students’ suggestions on what they think would improve Geography 

teaching and learning. 56 % advised the learning of Geography through practical. 9.3% 

of the students suggest learning through study tour is important for the topics like 

environmental issues and other topics. 12.5% suggested that Geography teachers 

should involve picture which related to the lesson. 9.3% suggested that learning 

Geography through group discussion allow students to enjoy the lesson and improve 

thinking capacity. Also, 6.3% recommended that teachers should have good 

relationship that allow leaner to ask questions and share their view and the same 

percent they suggested that teachers should use both English and Swahili language. 

Discussion of finding from semi-assessment cycle 

The assessment of ELM exposes that identifying the society prevailing problems and 

integrating them in school curriculum in different lessons enable students to 

understand deeply the causes, effect and how to mitigate them. Also, the students were 

able to actively engage in the construction of knowledge through the activities 

involved in the designed lesson materials. Finding collected through observation, 

students’ interview and questionnaire revealed that the students were interested to 

learn through discussion and were motivated to engage in both group and individual 

activities provided during the classroom implementation of the lesson materials. For 

example, during interview with SSA2 said that the approach involved to teach the 

lesson was good to make them understand well the environmental problems. This was 

also revealed in the questionnaire were by 93.8% of the student’s agreed strategy that 

was used has enabled to practice at home environmental management since there was 

activities which demand them to practice at home and school environment. The current 

findings agree with the findings by Mafumiko (2008), Tilya (2013), Gabrieli et al., 

(2018), Msuya (2016) and Kisanga (2016) who declared that activity-based learning 

encouraged students participate in the lessons. 

Moreover, the influence of collaborative activities improves student participation in 

the lesson as well gain confidence of speaking English language before the class. This 

triangulated through interviews and questionnaires with students and the result 

revealed that collaborative activities among the students increase students 

understanding through problems solving, discussion and thinking with their peer. For 

example, 92.5% of students who responded to the questionnaire agreed that 
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collaborative activities made them to be free to contribute their idea. This view concurs 

with that of Gabrieli (2013) who suggested that teachers were required to adopt new 

ways of teaching that encourage students’ engagement through the developed activity-

oriented tasks. This view is the same as Fisher (2008) who suggest that collaborative 

learning support students to practice and and apply their learning while interacting 

with their peer as well as improve their language. 

The assessment of pre-test average mean score and post-test average mean score in a 

selected secondary school A, revealed that there was significant improvement in 

students’ performance after the implementation of designed ELM. The mean score of 

17.625 (pre-test) against mean score of 30.63 (post-test) with range of 13. This was 

apparent that students‟ knowledge and skills on environmental management was 

improved through the use of designed ELM lesson. Empirically, the findings provide 

evidence to justify ELM lesson materials were effective in supporting the teaching and 

learning Geography in Tanzania. The results were similar to those of William (2009), 

Kamugisha (2010), William (2012), Sylvester (2013), and Kashaigiri (2012), Kisanga 

(2016) who reported a great increase mean score in the intervention school after the 

use of designed materials.  

Generally, the findings of this study revealed that student acquired skills and 

knowledge on environmental management due to significance statistical increase of 

student performance after the implementation of ELM lesson in a selected secondary 

school. The increase of performance on post-test assessment indicates that there was 

additional input in the instructional lesson materials which enlighten student level of 

understanding in relation to before the use of lesson materials. These current finding 

agreed with the finding by Kashaigiri (2012), Sylvester (2013), William (2012), 

Kisanga (2016) and Msuya (2016) who reported that there was significance 

improvement in the students’ performance in both experimental and control schools, 

since the level of performance in experimental school was higher than that of the 

control school. These studies related that the higher improvement in performance in 

experimental school the higher the quality of the designed materials. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 Introduction  

Regarding the finding of the study, this chapter gives a conclusive summary of the 

study. It further gives the recommendation geared to improve teaching and learning in 

secondary school by helping students to have knowledge skills and competence on 

environmental management in school environment and home environment. The 

recommendations are from opinions from respondent and the researcher experience 

from the field as well as from literature review. 

5.2 Summary of the study 

This study aims to establish appropriate implementation strategies of the 

environmental education related topics in schools to enhance students’ competencies 

in environmental management and conservation through involving Geography 

teachers in the process of designing and implementing environmental instructional 

lesson materials (ELM). To ensure that the intention of the study is achieved three 

specific objectives were developed. The first objective focused on the components 

which could align the most prevailing environmental problems in the society for 

enhancing students’ competences in environmental management. The second 

objectives were to develop environmental instructional materials in Geography subject 

through prototyping for addressing the prevailing environmental problems in 

Tanzania. The third objective focus on assessment of designed ELM.  

From the first specific objective, it is obvious that there are environmental problems 

in our society which need to be addressed immediately through secondary school 

curriculum. It was noted that the society needed to be aware about the concept 

environment since not all the people provide the collect response. Concerning the most 

prevailing environmental problems, it was observed that deforestation, soil erosion, 

mismanagement of waste and pollution were the most prevailing environmental 

problems. Through this it was noted that students need to be instructed properly on the 

concept environment as well as to support them to develop skills, knowledge and 

competence in environment management and conservation. 
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Also, it was noted that teachers were facing challenge to effective integration of 

environmental problems including, lack of teaching and learning materials including 

effective instructional lesson materials. Hence the components like lesson competence 

and objectives, glossary, four parts of gradual release model (I do, we do, you do it 

together, you do it alone), real life application and story from different parts of the 

world (Did you know) were involved to align society prevailing environmental 

problems in the ELM to support teachers to have effective teaching. 

From the second objective, the ELM with 4 lessons were developed and subjected to 

prototyping phase. The first prototype was reviewed by the geography teacher, second 

prototype was reviewed by experts (geography lecturer, curriculum lecture and 

environmental experts). Their views were very supportive to the improvement of the 

designed lesson material for its effectiveness. The views were based on improving the 

language used in the materials, improvement of picture used, improvement of content, 

arrangement of material as well as the activities involved. It was also noted that, more 

improvement was supposed to be performed during classroom trial which is prototype 

3. This was done before the material being implemented in classroom with the final 

version. 

The third objective reveals that the use of ELM has improved students’ competence at 

school and home environment. The activities enable students to practice language 

skills, including reading, writing, listening and speaking while learning environmental 

problems lesson. ELM helped teacher to improve their teaching professionally. They 

shaped the teachers’ ways of instructing geographical lessons or topic. Also equipped 

the teacher with new skills of designing lesson, that they need enough time to prepare 

the instructional material before they implement to the classroom. They also emphasis 

team work among teacher since teaching as an art it need cooperation among the 

teachers and other stakeholder. Through the use of ELM, the teacher, students and 

other experts were motivated on improving teaching and learning since education is 

vital tool in enhance knowledge, skills and competence on environmental 

management. 
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5.3 Conclusions  

When students are exposed to new ways of learning their performances are expected 

to be different compared to those under the conversional ways of learning. Also, when 

teachers are exposed to the new ways of thinking and operating the lesson, there is 

high possibility of implementing them in the teaching process. Basing on the 

assessment it was concluded that the ELM has the potential to support students to have 

knowledge, skills and competence for managing and overcoming environmental 

problems. This is due to characteristic of the materials which helps students to 

understand the environmental problems and how to overcome. Thus, the ELM fit to 

be used in instructing students in ordinary level secondary schools in Tanzania 

specifically in Dodoma region. However, the design materials could be modified to be 

used effective in another region in Tanzania. 

Furthermore, from the experience gained from this study the following conclusion 

could be drawn. The developed ELM contains the needed strategy which are 

supportive to enhance students’ environmental management competence. The 

activities involved in designed lesson material helps students to practice at home the 

knowledge and skills gained from school. The students were able to plant trees around 

the school environment and categories waste into different groups as proper way of 

disposing waste. Hence learning in class need to involve experience from home and 

influence action in the families and society. 

The use of ELM lesson material helps teachers to have new way of teaching since the 

material encourage them to scaffold students to be responsible in the learning process 

as suggested in competence-based curriculum. Also, teachers were advised that lesson 

materials could not be developed by single individual only. For teaching and learning 

process to be effective various education stakeholder should be involved. This help to 

share idea and acquire new experience from other depending on the type of the lesson 

and context. Also, it is important to consider society needs when injecting education 

intervention, since education institution such as school mirror the society.  

5.4 Recommendation  

Regarding the finding from this study which aim to enhance students’ environmental 

management and conservation competence through action research cycle, the 
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following recommendation for implementation as well as for further research are 

proposed. 

5.4.1 Recommendation for implementation 

The instructional method involved during teaching and learning of identified society 

environmental problems was appreciated by both teachers and students. The developed 

ELM was very supportive to improve students’ knowledge and skills on environmental 

management, since the proposed activities allowed the students to interact with the 

environment as well involved in practical activities including planting of trees. Also, 

through the procedure involved in planning of the developed lesson help teachers 

involved `in this study to improve’ pedagogical skills on instructing various topics in 

Geography subject. Due to significance improvement in teaching and learning of 

environmental problems through the designed lesson materials, the study 

recommended that, 

Since education is the vital tool in enhancing people knowledge, skills and competence 

in environmental management. Also, education and society are tied to each other 

hence, it is important to consider society priorities when teaching and learning in the 

classroom. Again, when preparing instructional materials education stakeholder 

should consider the society need/ priorities for students to develop competence in 

social problem in our society. 

Furthermore, Teachers are encouraged to be innovative since are the main implementer 

of the curriculum materials. Collaborating with other education stakeholder to ensure 

effectiveness designing and implementation of curriculum materials is vital in 

addressing practical classroom problems. Again, the government through ministry of 

education should support teachers through in-service training for improving their 

pedagogical skills and content knowledge. Since currently education practice 

experience complex problems which need to be addressed immediately by teachers 

and other educational stakeholders. 

Also, the government through Tanzania Institute of Education (TIE) should cooperate 

with teachers in secondary school to design, develop and implement curriculum 

materials in different subject to ensure the gap between intended curriculum and 
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implemented one is minimized. Since teacher are the implementer of curriculum 

material so it is important to engaging them in the design process. 

5.4.2 Recommendation for further study 

The developed ELM lesson went through semi-assessment within a maximum of two 

months from the implementation of the intervention. This study recommends other 

researcher to carry out longer-term evaluation studies of this intervention to see its 

longer-term impact. Again, another study could be carried out to develop other 

materials focusing on other challenging problems in our society which could be 

addressed by Geography curriculum materials. Moreover, professional in other subject 

could conduct the same study in their field. The aim is to ensure that education at all 

level is vital tool for solving various problems and equipping students with appropriate 

skills and knowledge in different field.  
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APPENDICES 

Appendix 1: Semi-Structured Interview Guide 

A: Interview guide to community/society (parents and relative of students)  

Personal details 

AGE………………………. SEX……………………. district/ward..................... 

Level of education 

Primary secondary university/ college  

Professional ………………… 

 Interview guide Research question 1: what are the most prevailing environmental 

problems facing Tanzanian society? 

1. What do you understand by the term environment?  

2. Are you aware of any environmental challenges in our community? If Yea 

mentions them. 

3. With your experience what are the main causes of mentioned environmental 

challenges/problems? 

4. To what extent school curriculum helps to address the mentioned 

environmental challenges? 

 

B: Interview guide for teachers 

 Teacher personal particular 

Age ……………Gender ……………. Teaching experience……………. 

Education level………………… school……………. 

Interview guide question 

Research question 2: What are the teachers’ perceptions of integrating 

prevailing environmental problems in the school curriculum? 

1. What are the environmental problems you consider very important to be 

addressed immediately in our environment? (School environment, on the 

way, at your area, at your home). 
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2. What environmental problems (mentioned above) you think the school may 

address through the Geography syllabus? 

3.  What environmental problem do you consider to be impossible to address in 

school/ curriculum, why? 

4. With experience in teaching geography, what are the main barriers that hinder 

effective learning of EE? 

5. Which topic or subtopic you find difficult to teach? 

6.  To what extent pre-service program supported to teach mentioned 

challenging topic/ subtopic  

7. What are examples of teaching and learning materials you usually prepare for 

students to have effective learning of the lesson? 

 

B: Document review guide 

 

The study review geography syllabus and two geography books 

The review was guided by the following items, 

 

1. The stated objectives in the syllabus 

2. T/L resources and strategies 

3. Integration of society prevailing environmental problem in geography books 

4. Planned activities in the Geography books 
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Appendix 2: Observation checklist 

 

The following statements indicate the action that the teacher and students are expected 

to show in the classroom the try-out of the ELM in a selected form four class for 

facilitating students with knowledge, skills, and competence for environmental 

management.  

Rating scale; 1 = Poor, 2 = Satisfactory, 3 = Good, 4 = Very good 5 = Excellent 

Teachers in the classroom 

Stage  ACTIVITY/EVENT 1 2 3 4 5 

Introduction - Ability of the teacher to establish 

lesson purpose 

- Ability of the students to think aloud 

about the lesson 

-Ability of the teacher to notice students’ 

response 

     

Lesson 

development 

-Ability of the teacher to lead students to 

new thinking. 

 

-Ability of the teacher to strategically 

use prompts cues and  

questions to lead students to a new 

understanding 

-Ability of the teacher to use teaching 

and learning resources  

-Ability of the teacher to lead students to 

discover environmental issues. 

-Ability of the students to explore the 

environmental issue from their home 

experience. 

-Ability of the students to solve 

problems 

-Ability of the students to discuss in 

groups 

-Ability of the students to use leadership 

skills during the discussion  

     

Lesson 

conclusion 

-Ability of the students to ask questions 

-Ability of the students to use acquired 

skill and knowledge to create an 

authentic product 
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Appendix 3: PART C: Semi-structured interview guide for Geography lecturer 

and curriculum Lecturer (to be used during prototyping) 

Personal particular; 

Age ……………Gender ……………. Teaching experience……………. 

Education level………………… University……………. 

1. What is your suggestion to improve the materials to help the learner to have 

knowledge, skills, and competence in environmental management? 

2. Are the activities designed effectively to support teachers and students to 

have effective learning of environmental problems? 

3. What should be improved to make the material more practical in the 

classroom? 
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Appendix 4: Form Four Post-Test and Pre-Test 

Answer all questions Time: 60 minutes 

 

1. With examples discuss five major problems in your society 

 

 

2. By using sketched diagrams explain three ways of conserving 

environment 

 

 

3. From your experience explain five forms of waste 
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Appendix 5: Questionnaire for students 

School……………………Class……………………………, Date………………. 

Section A 

Answer each question by putting a tick (√) in one of the boxes provided. 

 

Scale: SD- Strongly Disagree (1), D- Disagree (2), N- Not sure (3), A- Agree (4), 

SA- Strongly Agree 

 

NO. STATEMENT/THEME SD D N A SA 

1 The approach employed to learn the lesson was it new 

to you 

     

2 The teaching in this new approach has encouraged me 

to learn environmental education 

     

3 The lesson taught set me free from learning through 

memorization 

     

4 The teaching strategy that was used has enabled me to 

practice at home environmental management. 

     

5 The lesson involves a local environment for learning       

6 I have been free to contribute my idea during the 

discussion 

     

 

 

Section B 

1. What new experience did you learn from newly designed materials which 

never experience before? 

………………………………………………………………………………… 

………………………………………………………………………………… 

2. What do you think is the weakness of the lesson? 

…………………………………………………………………………………

…………… 

3. Suggest the way to improve teaching and learning Geography in secondary 

schools  
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Appendix 6: A developed EML 
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Lesson one 

Mismanagement of waste 

 

 

 

Lesson Objectives 

By the end of the 80 minutes, each student should be 

able to: 

i. Group waste into different categories 

ii. Describe major sources of wastes 

iii. Discuss categories of wastes 

 

 

 

 

 

Lesson Competences  

By the end of the topic, students should have ability to group waste according to their 

categories.  

 

Teacher to ask students what is waste and possible 

definitions of waste … 

 

 

 

Student activity: Forming 

groups and discuss various 

categories of  

waste 

 

 

The preliminaries 

 

Guided instruction: 

Teacher to ask students 

different questions related 

to what was taught in the 

lesson 

Collaborative learning: 

Teacher to guide students 

to explore different 

forms/categories of waste 

Focus instruction: 

Teacher to introduce the 

topic and explain to 

students the 

objectives/focus of the 

lesson 

Figure 1: Poor sewage in the street 

Glossary: 

Waste- Takataka 

Sewage- Bwawa la taka 

Street- Mtaa 

Lake banks- Kando kando ya ziwa 

Categories- Makundi 
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Possible categories of waste are ( each 

category should have atleast one 

example) 

 

 

 

 

 Waste tires  Hazardous waste 

 Plastic bottles  Oil and anti-freeze 

 Furniture  Latex paints 

 Garbage waste  Scrap  

 

 

 

 

 

Teacher to give student task of observing different types of wastes found around their 

environment. 

 

Did you know? 

Year 2021, Food/crop and animal product remains 

reported to be the most generated solid waste at Majengo 

market in Dodoma city 

References 

JICA. (2016). Environmental Conservation and Management / Water Resources / 

Disaster Risk Reduction. 

Bacinschi, Z., & Valentina, S. E. (2010). Waste Management Practices Used in the 

Attempt to Protect the Environment.  

  

Independent Learning 

Take home assignment. 

Outdoor Learning: 

Teacher activity: to prepare 

field trip to Dumping area 

Student activity: Student to 

dumping area to observe 

how wastes are being 

categorized  

Figure 2: Waste product around lake banks 

Students Activities  

Look closely to the pictures above, 

and identify what type of waste is 

seen in the picture?  

Where is such waste produced? 

What are the other types of waste 

mostly seen in our neighborhood?  
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Appendix 7: Research Clearance from the University of Dodoma  
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