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Foreword 
The erstwhile Royal Education Council (REC) developed an Adapted and Prioritized curricula for 
schools so that students can continue learning during the disruptions caused by the COVID 19 pandemic 
since March 2020. With the commencement of the 2021 academic session, the new normal curriculum, 
later renamed as the National School Curriculum (NSC), was embraced as a paradigm shift of education 
from the conventional knowledge-based learning to competency based, open source and experiential 
learning leveraged on digital technologies. In order to facilitate the effective implementation of the 
curriculum change, Instructional Guides were developed in all subjects, and the teachers were oriented 
through virtual and short contact modes due to the prevailing pandemic situations. The curricula were 
aimed at minimizing the learning loss for learners as it was designed for implementation in different 
situations - during school closure or during regular contact instructional hours.  

While these measures served as a solution to problems brought about by the pandemic and the global 
changing trends in education, a resilient and more dynamic curricula and instructions remain the current 
priority of the Government. In cognizance of some shortfalls in the provisional edition of Instructional 
Guides (IG), the Department of Curriculum and Professional Development reviewed and revised the 
existing Instructional Guides across all subjects with the aim of enforcing the competency-based 
learning, and making teaching-learning happen ‘anytime anywhere’ commensurate to an inclusive 
education, so that all learners are provided the opportunity to learn at their own pace and situation.  

The revised Instructional Guides have drawn ideas and inspiration from various educational 
philosophies and principles, particularly the Delors Report, Learning: The Treasure Within (1996). 
The report prioritizes the development of the whole person and not just academic knowledge through 
the four pillars: “learning to know”, “learning to do”, “learning to be”, and “learning to live together”. 
Therefore, the New Curriculum and the Instructional Guide is an attempt to transform education from 
the teaching of “what” to learning of “how” and “why” towards empowering learners with the 
transversal competencies and the 21st century skills, and preparing them to be lifelong learners.  

It must be noted that the New Curriculum and the Instructional Guide are not just a response to the 
pandemic, but a culmination of the curriculum reform work for the last four years by the erstwhile Royal 
Education Council. The school curricula are to be perceived as integrated, and based on themes and 
problems that inspire learners to learn and to live in peace with our common humanity and our common 
planet. This has the potential in the development of a strong base of knowledge about one’s self and 
about the world, find purpose of learning, and be better able to participate in social and political milieu. 
Thus, this initiative is envisaged to orient our educational process towards nurturing ‘nationally rooted 
and globally competent’ citizens.  

Wish all our learners and teachers a life-enriching teaching and learning. 

Tashi Delek 

 

Tashi Namgyal 
     Director   
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Introduction 
The conventional education, which is predominantly knowledge based and examination centred 
teaching and learning has been the time old practises. This model stress on the learning of textual 
information and grade as perceived by educators. On the other hand, with the advancement in ICT, the 
world is flooded with such information, which is widely read by all at their leisure. What learners cannot 
acquire from the multiple sources are the skills, values and change of behaviour, which are crucial in 
facilitating learners realise their potential to be socially responsible and productive individuals, and 
optimise their contribution in the nation building processes – economic, social, and political 
development. In the contemporary world, textbook based and knowledge-based education compromises 
the development of psychomotor and affective domains of learning, affecting the holistic development 
and psychosocial wellbeing of learners. 

The pandemic situation also explicated that the old ways of working, teaching and learning, and lifestyle 
have limitations. Consequently, new ways of how we work and live, teach and learn, stay connected are 
the contemporary traditions. In this context, an overhaul of how we think and do are imperative, not a 
choice. The transformation of classroom instruction from the teacher centred to that of learner centred 
learning however calls for the following adjustment, or even the overhaul of some of the practises. 

i. Reduction of learning content to facilitate deep learning as opposed to the width of the teaching 
and learning through active engagement of learners. 

ii. Integration of ICT as tools and ends of the learner’s education. The multimedia and ICT software 
are commonly used in the teaching and learning as innovation to sustain learner’s interest and 
zeal in learning. 

iii. Adoption of theme-based learning content facilitates in broadening the horizon of learning 
beyond the four walls, and stimulates the transfer of the learnt concepts to the learner's immediate 
environment. This arrangement makes learners aware of the realities of the social, political, 
economic and cultural practises and ethos of the society. Being aware of the immediate 
environment of the scopes and challenges, learners are sensitised to the opportunities and issues. 

iv. Consideration to ground the curriculum design and instruction approaches on the epistemological 
theories is imperative to facilitate deep learning as opposed to factual learning. The selection and 
use of them, however, is subject to the nature of the subject. For instance, constructivism is more 
apt for science, while connectivism may be relevant for languages and ICT curricula to facilitate 
deep learning and inspire the generation of new knowledge and ideas. 

v. Active engagement of learners is imperative for competency-based education and learning. 
Inevitably, summative assessment has limitations in gauging the progressive development of the 
learner. This is achieved objectively by the use of the continuous formative assessment (CFA). 
However, if summative assessment evidence is used to provide feedback to help learners in 
learning, it can serve as one of the techniques of CFA. 

The curriculum is grounded on the wisdom and principles of competency-based learning, built on reality 
of the immediate environment, and the belief system of the society, promotes the personalised learning; 
fosters life enriching experiences, which inspires youth to generate new knowledge and create new 
ideas. 
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Towards this, learning is facilitated through the “Instructional Guide” with learners taking responsibility 
for their learning. The roles of teachers are to facilitate, guide, or evaluate learners in the process of 
learners’ active engagement to support their learning. Therefore, the NSC Environmental Science 
Instructional Guide (ES IG) is an attempt to transform education from the teaching of “what” to learning 
of “how” and “why” towards empowering learners with the transversal competencies and the 21st century 
skills, and preparing them to be lifelong learners. 

Purposes of the Instructional Guide 

In the National School Curriculum, deep learning which is synonymous to “less is more” is facilitated 
with the use of Instructional Guide for each subject and specific class. The content of the instruction in 
the guide for respective subjects are aligned with the subject’s curriculum framework. Therefore, the ES 
IG is purported to achieve the following objectives towards facilitating uninterrupted teaching and 
learning: 

i. Strengthen competency based learning and experiential learning to foster sensitivity to realities of 
life and environment. 

ii. Strengthen blended learning and flip classroom with multimedia, digital pedagogies and ICT 
devices and websites as tools and ends of the learning.  

iii. Prioritise learning content with emphasis on creating time and space for deep learning and raise 
sensitivity of the realities of the world around them through active engagement of learners. 

iv. Facilitate the use of CFA for learning using diverse appropriate assessment techniques and tools 
commensurate with individual differences in learning, and gather evidence to guide planning of 
educational programs and activities for learners.  

v. Promote inclusive learning through the blended learning which facilitates learning anywhere, any 
time with the learner being responsible for the learning. 

vi. Inspire teachers to assume the roles of facilitation, guide, motivator and evaluator. 
vii. Guide both teachers and parents in facilitating learning of their children.  

 

The experiential and personalised learning practises are widely used around the world and are grounded 
on different models. One of such models that suits the current situation and expectation of education for 
the 21st century is the ADDIE model (Analyse, Design, Develop, Implement and Evaluate).  

The National School Curriculum (NSC) is inspired by the ideologies of competency-based education and 
the experiential learning ethos of educational practises. Therefore, the function of the NSC Instructional 
Guide (IG) is to facilitate deep learning and foster the learning of how to learn through active engagement 
and provisioning of diverse learning experiences. They include, but not limited to, real time interaction 
with the life realities, designing and modelling of artefacts, knowledge hunt through diverse sources – 
books and digital, and the epistemological processes of investigation and analysis to generate knowledge 
and create ideas of doing things differently to suit the situation and the problems.    

The NSC IG is arranged and aligned with the NSCF in a progressive manner, encompassing all the 
aspects of competency-based learning and assessment. The content of Instructional Guide for 
Environmental Science is organised as follows: 
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1. Theme 
Each Theme is introduced with a broad overview of the bigger ideas, issues and concerns setting context 
of the learning and sensitises learners of what learning experiences they are to engage in. The context is 
also to raise curiosity and be concerned with issues and challenges related to the content, society and the 
environment. 
 

The teacher presents the theme with brief explanations, sensitization, or questions to stimulate the 
learner's thinking and curiosity. Learner also reads the overview and formulates expectations he or she 
aspires to gain from the theme. 

2. Topic 
Each theme contains two to five topics in order to cover the desired fundamental concepts and principles, 
which serve as the platform to facilitate the development of intellectual, social, physical and emotional 
competencies including digital skills through their unique epistemological processes. Each topic begins 
with an overview of the fundamental concepts, ideas, laws and principles, issues and concerns to set 
context of the learning and sensitise learners of what learning experiences they are to engage in. 

The teacher presents the topic with brief explanations, sensitization, or questions to stimulate the learner's 
thinking and curiosity. Learner also reads the overview and formulates questions and hypotheses answers 
to the questions, and validates during the course of learning. 
 

3. Competency 
Based on the topic, a set of competency statements are outlined as the expected outcome of the chapter. 
Competency per se is the ability to analyse and synthesise information and apply the knowledge, skills 
and abilities required to successfully perform the tasks in diverse situations. It is generally framed based 
on three domains of learning; cognitive/intellectual, performance, social and emotional, and behavioural 
competencies.  

These competencies are the basis for identification and selection of competencies that the learner is 
expected to achieve as the desired outcome. Teachers must develop a clear understanding of the expected 
competencies. 

4. Scope 
Scope in each topic informs of the expected key concepts, ideas, laws, principles and issues that the topic 
is expected to emphasise. This serves as the basis for formulating learning objectives both for the formal 
instruction and the informal setting.  

5. Learning objectives 
The learning objectives are statements of what learners will know, be able to do, and be able to display 
by the end of every lesson of experiential learning. Every learning objective contains action words 
relevant to the domain of competency-based learning, which includes cognitive, psycho-motor and 
affective. The learning objectives under every topic are aligned with the competencies identified. The 
learning objectives inform the design and selection of learning experiences that the learner is envisaged 
to engage with. It also informs teachers, learners and parents of the target or purpose of their teaching 
and learning. 
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6. Learning experiences    
This section is crucial in the NSC IG. Learning experiences are a wide variety of experiences across 
different contexts and settings which transform the perceptions of the learner, facilitate conceptual 
understanding, yield emotional qualities, and nurture the acquisition of knowledge, skills and attitudes. 
In educational settings, learning experiences are ideally challenging, interesting, rich, engaging, 
meaningful, and appropriate to learner needs. Previous learning experiences are considered to be key 
factors predicting further learning. As such, learning experiences in ES IG are based on specific content 
knowledge and skills that facilitates experiential and deep learning. Such experiences foster the 
development of critical thinking and problem solving, creativity and innovation, communication, 
collaboration, citizenship and sensitivity to social and cultural values and practises.  

The epistemology of NSC informs that teachers assume the roles of facilitation, guide, motivator and 
evaluator. Learners are the active players in the competency-based learning paradigm. In order to 
facilitate uninterrupted learning as influenced by the situation, the design of the ES IG and selection of 
learning experiences are based on the Blended Learning and Flipped Classroom modes of instruction 
delivery.  Therefore, cognizant of the ideology of experiential learning, need for uninterrupted learning, 
and helping learners learn how to learn, the NSC IG provides only the suggestive pedagogical strategies 
and approaches arranged based on spiral curriculum for progressive learning, with digital technologies 
as one of the main drivers. Therefore, teachers have the freedom to deploy diverse teaching methods, 
mechanism of classroom management, and implementation of the continuous formative assessment.  

By this token, learners are expected to participate in every learning activity, choose a wide range of forms 
and means of recording their experiences and communicating to others, and reflect on the learning. 
Further, teachers need to inform learners that based on the progressive step-by-step organisation of the 
learning experiences, learners can continue learning anytime, anywhere.  

The blended learning and flip classroom modes of lesson delivery mandate that teachers develop their 
own tutorial audio visual materials and use them to inspire learners. They also upload any audio visual 
in the Google classroom or in any of the recommended social media to support learning. One crucial role 
of a teacher is to guide learners using various sources of information and ideas by using websites and 
library resources as stipulated by learning experiences.  The teacher also digitises assessment. Owing to 
heavy reliance of pedagogies on digital technologies, particularly the use of apps and online tools, 
teachers need to develop digital competencies. At the same time, teachers and schools need to ensure that 
accessibility and connectivity is not the learning barrier. 

Based on the subject nature, the ES IG envisages that the learner participates in real time research studies, 
interaction with the environment and stakeholders, and investigations. During field visits and trips, 
school administration, local authorities and parents support and facilitate the conduct of studies in the 
community setting. Teachers and learners must plan and get all necessary approvals and consensus by 
taking all the safety measures and protocols into consideration. Teacher also conducts reflection sessions 
by asking a few questions and follow up lessons based on the topic.   
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7. Questions 
Learning experiences, whether visual viewing or reading, classroom task completion, investigations or 
field observations, are concluded with a set of questions. These questions are fundamental to facilitate 
learners to construct knowledge and create ideas. Teachers are to use these questions to evaluate the 
learner’s actual participation in the learning processes, and hence assess their learning. They can serve 
as the means of assessment as an integral part of CFA, or learners can use them to stimulate reflection to 
strengthen their metacognition of learning. 

8. Assessment and Reporting 
In the context of competency-based learning, assessment of intellectual, psychomotor, social and 
emotional competencies are imperatives; unfortunately, they cannot be assessed at the end of the 
teaching, rather must be assessed on the real time basis when learners are displaying their competencies 
and dispositions. The continuous formative assessment (CFA) is conducted throughout the educational 
process with a view to enhancing student learning. It implies: eliciting evidence about learning to close 
the gap between current and desired performance; providing feedback to students; and involving students 
in the assessment and learning process (CCSSO 2008).  

Uncertain of diversity of learners and purpose and context of assessment, the IG does not provide specific 
assessment techniques and tools, rather the teacher can use appropriate assessment tools and techniques 
of CFA based on the topics and lessons. The assessment must happen in a continuous mode in accordance 
with the assessment section in the NSCF for Science (REC 2021). Teachers use any appropriate 
techniques and tools leveraging on digitised assessment, both for gauging learning progress on a 
continuous basis, recording and reporting. 

9. Resources 
This section provides an overview of resources, digital - online and offline, and physical materials.  It 
must be noted that in the NSC, textbooks are to be used as one of the resources. This discourages textbook 
teaching, but promotes facilitation of learners in learning.  
10. Challenge Your Thinking  
This section provides suggestive questions covering all the topics to assess learners’ intellectual, 
psychomotor, social and emotional competencies. It has a mix of knowledge based and competency based 
and intellectually challenging questions. Challenging your Thinking can help learners understand and be 
aware of their performance, and of the areas for improvement. The diversity of questions is to stimulate 
learners to use critical thinking, creativity, analytical, making connections and draw conclusions as the 
means to generate knowledge and ideas.  

11. Annexure / Appendix 
In helping the teacher and learners in effective teaching and learning, there is a need for pertinent 
information, ideas and clues which cannot be covered in the main text. Such resources are generally 
annexed for ready reference and information. The teacher and learners refer to sample assessment 
techniques and tools in using CFA during the teaching and learning process, clarify their misconception 
by referring the assessment scheme and modes with the assessment matrix, and plan lessons based on the 
topic-wise weighting and instructional time for each topic.  
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1. Systems in Nature  
Earth in its entirety functions as a system and consists of many smaller, interconnected subsystems such as 
communities, food webs, energy flow, biogeochemical cycles etc. This system is called the ecosystem, 
which is the basic structural and functional unit of the Earth.  Different ecosystems with similar climatic 
conditions and vegetation form larger subsystems called biomes. Further, different biomes form the 
fundamental unit of a larger system called biogeographical zone, which is mainly based on flora and fauna. 

The functioning of an ecosystem depends on its carrying capacity, which in turn is determined by the 
available resources. Disturbances in nature lead to degradation of natural resources in the environment, 
resulting in imbalance in nature. The ecosystem is regulated through various interactions amongst biotic 
and between biotic and abiotic components to maintain homeostasis through the process of resilience. 
 
1.1 Ecosystem Organisation and Types     

(300 minutes) 

Competency: 
● Justify the ecological niche of an organism with the knowledge of the ecosystem and interactions 

among the components to understand how the health of an ecosystem is maintained.  

Scope: 
● This topic introduces the concept of ecosystem and its organisation (habitat, population, community 

and species).  It focuses on the importance of the ecological niche of organisms in an ecosystem. 

Learning Objectives: 
● Describe the components of the ecosystem in sustaining a healthy ecosystem.   
● Construct a model to explain ecosystem organisation and its types. 
● Justify the ecological niche of organisms in sustaining a healthy ecosystem. 

Learning Experiences 

An ecosystem encompasses the communities of organisms together with the physical environment. A 
community consists of groups of interacting populations of several species. A population is a group of the 
same species that live together in the same area at the same time. A species is a group of several 
interbreeding individuals. This common adage, “No man is an island” also applies to organisms in the 
ecosystem. Individual organisms interact continuously in an ecosystem. What does this interaction look like, 
and why is it important? 

Learners visit the web link https://bit.ly/2OnrcMy, https://bit.ly/3voVyyE,  https://rb.gy/aitrkv and 
https://rb.gy/8hp5au  to explore the ecosystem, its organisation, niches and interactions, and types of 
ecosystems. Make a diagrammatic representation to share the ideas gained to the class. 

Explore ecosystems in your backyard and record your study in your Environmental Profile. Draw a 
flowchart to represent the organisation of components in an ecosystem. 

In order to understand more about interactions in an ecosystem, the learner creates a small real ecosystem 
and writes a brief description of all the biotic and abiotic components, and the interactions observed in the 
model.  

https://bit.ly/2OnrcMy
https://bit.ly/3voVyyE
https://rb.gy/aitrkv
https://rb.gy/8hp5au
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Based on the learning, learners deliberate on the significance of ecological niche of organisms in sustaining 
a healthy ecosystem. Share the information to the class. 

Questions 
1. Why do organisms have different niches? 
2. How do different niches of organisms contribute to maintaining stability in the ecosystem? 
3. What is the significance of diversity of ecosystems for the livelihood of people in a community? 

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Ecosystem and its 
components, ecological niche 
with examples and types of 
ecosystems. 

● Ability to identify, 
classify and create 
ecosystems. 

● Recognise the significance of 
the types of ecosystems and 
ecological niche. 

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science 

3. What is an ecosystem? - https://bit.ly/2OnrcMy 

4. Interactions in communities - https://bit.ly/3voVyyE  
5. Habitats and ecological niche - https://rb.gy/aitrkv 

6. Types of ecosystems - https://rb.gy/8hp5au  

1.2 Biogeographical Zones and Biomes     
(250 minutes) 

Competency: 
● Interpret the biogeographical zones and biomes of Bhutan by obtaining, evaluating, and 

communicating information from global to local context to understand the significance of biomes. 
Scope: 

● This topic begins with the identification of eight Biogeographical zones and ten Biomes and their 
salient features. It also includes examination of biogeographical zones and biomes of Bhutan using 
the knowledge of biomes of the world. 

Learning Objectives:  
● Explain the major biomes of the world based on climate and predominant flora and fauna. 
● Examine the biogeographical zones and biomes of Bhutan based on climate and predominant 

vegetation. 

 

https://bit.ly/2OnrcMy
https://bit.ly/3voVyyE
https://rb.gy/aitrkv
https://rb.gy/8hp5au
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Learning Experiences 

The geographical distribution of plants and animals is determined by the ecological factors (biotic and 
abiotic) of the Earth, and the movements of the tectonic plates (continental movements). Bhutan also belongs 
to two of the biogeographical zones, what might be the basis for this? How are the biogeographical zones 
classified? And why is the zonation important? 

Learners explore Palearctic and Indomalaya biogeographical realms by marking the boundary and 
identifying the different countries within this realm by using My Map https://bit.ly/3bK3zq2.  

Upload the maps in the Google Classroom or share through other online platforms.   

Similarly, explore for other biogeographic zones and different biomes through the web link  
https://bit.ly/3cxS8B2  and https://bit.ly/38CsUAs.   

Using the knowledge gained from the given videos or other sources, study the biome in the locality by using 
the worksheet similar to “Biomes at a glance” provided.   

Table 1.1 Biomes at a glance 

Types of Biomes 
(desert/forest/stream/grassland etc.) Weather Location Fauna Flora 

     

     

Questions 

1. What are the benefits of studying biomes in the locality? 
2. Why do ecologists need worksheets or maintain journals? 

Use the understanding to examine the biogeographical zones and biomes of Bhutan based on climate and 
predominant vegetation. Share your views by using any communication forms and means. 

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific Knowledge  Working Scientifically  Scientific values and attitudes  

● Biogeographical zones 
and biomes of the world 

● Ability to identify, plot, relate 
and communicate information. 

● Examination of the significance 
of biogeographical zones and 
biomes of Bhutan.  

For recording and reporting, refer to the National School Curriculum Framework in Science. 

 

 

https://bit.ly/3bK3zq2
https://bit.ly/3cxS8B2
https://bit.ly/38CsUAs
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Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science  
3. My Maps - https://bit.ly/3bK3zq2 
4. What is a Biome? - https://bit.ly/3cxS8B2 
5. The eight biogeographical realms around the world - https://bit.ly/38CsUAs   

1.3 Interdependence in Nature: Organism Interaction    
(250 minutes) 

Competency: 
● Identify the significant roles of living organisms in sustaining a healthy ecosystem, and construct a 

flowchart to explain the mechanism of balance in nature. 
Scope:  

● This topic focuses on understanding different interactions among biotic components and between 
biotic and abiotic components with the help of different examples. The interactions include food 
chains, food webs, competition, predation and symbiotic relationships such as commensalism, 
mutualism and parasitism.  

Learning Objectives:  
● Explain various interactions among biotic components and between biotic and abiotic components 

in an ecosystem. 
● Discuss the roles of interactions amongst different organisms in sustaining a healthy ecosystem. 

Learning Experiences 

Organisms within an ecosystem interact with one another in many ways. These interactions play an 
important role in the survival of the organisms and the stability of the ecosystem. Food chains or food webs 
describe the feeding relationships between species and represent the flow of energy through an ecosystem. 
These types of interactions occur between organisms at different trophic levels. Besides the interdependence 
for food, living and non-living components depend on one another for water and shelter. 

Learners watch a video on various interactions of organisms available at https://bit.ly/3t9CyT0. Browse the 
internet and books to find additional information on the interdependence in nature.   

Use the sample table given below to list down the ecological interactions, and represent the effect on species 
using the following symbols: + (positive effect), - (negative effect) and 0 (neutral effect).  

Types of interaction Effect on species 1 Effect on species 2 Examples 

Example: Predation  + - Leopard preying on cow 

    

    

https://bit.ly/3bK3zq2
https://bit.ly/3cxS8B2
https://bit.ly/38CsUAs
https://bit.ly/3t9CyT0
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Question 

1. The action of rats eating grains and the cat eating the rats sound like disharmony in nature. But they 
actually bring harmony in nature. Justify the statements. 

Based on your understanding, discuss the roles of interactions amongst different organisms in sustaining a 
healthy ecosystem. Share your views through presentation to the class or upload on google classroom.  

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Ecological interactions 
with examples. 

● Ability to evaluate and 
communicate 
information. 

● Appreciate the importance of 
ecological interactions to maintain 
balance in nature. 

● Relate the concept of interdependence 
to communities’ cultural practices.  

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science  
3. The cattle egrets, an intelligent relief for the bulls -  https://bit.ly/3t9CyT0  

1.4 Homeostasis        
(150 minutes) 

Competency: 
● Analyse the roles of external and internal factors responsible for maintaining a balanced ecosystem 

and ecological resilience in nature, and generate big ideas that emerged from the analysis. 

Scope: 
● This topic explains the roles of external and internal factors to maintain homeostasis in an ecosystem. 

It also deals with the significance of ecological resilience in maintaining homeostasis in an 
ecosystem. 

Learning Objectives:  
● Analyse the roles of external and internal factors responsible for changes in the ecosystem and its 

role in maintaining homeostasis in nature. 
● Construct a flowchart to explain the mechanism of homeostasis in nature. 
● Justify ecological resilience as the means to maintain a stable ecosystem.  

 

 

https://bit.ly/3t9CyT0
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Learning Experiences 

Balance in nature is a feature of ecology which states that the ecosystem maintains a status of stability or 
equilibrium despite the changes. The ability of nature or ecosystem to maintain a stable state is called 
homeostasis (Greek “homoios” = similar; “stasis” = standing still). One of the important processes in 
homeostasis is the ecological resilience that occurs in all types of ecosystems. For example, organic waste 
thrown into an aquatic ecosystem is decomposed by bacteria present in the water. The decomposed 
materials, essentially nutrients, are used by a range of aquatic plants and animals, such as protozoa, algae, 
fungi, crustaceans, snails, water birds, etc. Aquatic plants release oxygen into the water as part of the process 
of photosynthesis. These organisms use the dissolved oxygen for respiration. All these activities help in 
maintaining balance in the aquatic ecosystem naturally. 

Learners explore information on ecosystem homeostasis from relevant books or online resources like 
https://bit.ly/3cyeP8a. Write a narrative of your understanding on ecosystem homeostasis. Identify factors 
that influence the ecosystem homeostasis. 

Assess the roles of external and internal factors responsible for changes in the ecosystem and how they help 
in maintaining homeostasis in nature. Design a flowchart on mechanism of balance in nature and present in 
the class or upload in the google classroom. 

Study the ecosystem homeostasis case story: African Serengeti: Return of the Paradise, available in Class 
10 Environmental Science textbook and answer the questions that follow in the case study.  

Questions 

1. What is the main factor that affected the grassland and disturbed its stability? 
2. What are the extrinsic and intrinsic factors that affected the populations of different animals? 
3. Why do you think the hyenas took to cannibalism? 
4. Explain how the coming of the rains would have helped bring about the equilibrium in the grassland 

ecosystem. Use key words like waterholes, grass growth, nutrient recycling, species composition 
(both plants and animals), population, ecosystem stability, and equilibrium in your answer.  

5. Analyse the advantages and disadvantages of bushfire in relation to ecological resilience.  

Analyse and discuss on the roles of organisms of biotic component of ecosystem in maintaining a suitable 
ecosystem homeostasis for the wellbeing of all life forms. Share the ideas through presentation. 

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Ecological resilience 
and homeostasis. 

● Ability to analyse and 
construct a flowchart. 

● Appreciate the ability of an ecosystem 
to maintain homeostasis despite the 
disturbances.  

For recording and reporting, refer to the National School Curriculum Framework in Science. 

https://bit.ly/3cyeP8a
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Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science  
3. Ecosystem homeostasis - https://bit.ly/3cyeP8a 

Challenge Your Thinking: 

1. What is the significance of biogeographical zones in the field of environmental studies? 
2. The ecological niche of a species affects the ability of a species to survive and endure. How do different 

niches of organisms contribute to maintaining stability in the ecosystem?  
3. Narrate one or two incidences of imbalance in nature which affects the lives of people in Bhutan. 
4. What kind of biomes and its characteristics do you expect to see, if Bhutan falls under Afrotropical 

biogeographical zone?  
5. Describe some of the initiatives taken by our government to maintain the balance in nature. 
6. Population of predators may not have a negative effect on the population growth rate of the prey 

species? Justify the statement with reference to ecological interactions.  
7. Mr. Khan and Miss. Amrita travelled from Chennai, India to Lunana, Bhutan on an ecological 

excursion. As they travel from sea level to mountains through different biogeographical zones, a 
variety of agricultural practices were observed. Discuss how different biogeographical zones affect 
agricultural practices? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://bit.ly/3cyeP8a
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2. Environmental Issues and Concerns 
Human societies have been interacting with natural resources since their evolution. In the process, human 
societies have influenced natural resources and vice versa. As a result, throughout history, major changes 
occurred in human civilization, as well as with natural resources, at different stages of development. As 
human civilization started taking major strides towards economic development, there has been a quantum 
leap in the use of natural resources creating imbalance in nature.  

The consequences of imbalance such as the environmental degradation, depletion of natural resources, 
pollution of land, air, water, and incidences of natural disasters are increasing due to varieties of 
anthropogenic activities.  
 
2.1 Classification of Natural Resources     

(200 minutes) 
Competency: 

● Evaluate the significance of natural resources for people through the understanding of classifications 
and provisions of natural resources to understand the interdependency between humans and the 
natural world. 

Scope:  
● This topic discusses the classification of natural resources based on origin, development process, 

availability and utility (biotic and abiotic, potential and actual, renewable and non-renewable, 
exhaustible and inexhaustible, conventional and non-conventional, ubiquitous and localised 
resources). It also evaluates the significance of natural resources in their local community. 

Learning Objectives:  
● Classify natural resources based on origin, development process, availability and utility.  
● Evaluate the significance of natural resources in the locality. 

Learning Experiences 

The biotic and abiotic components that occur or are produced naturally in the environment are natural 
resources. Several of them, like water, plants and soil are essential for the survival of humans, while others 
like gold are not. Human societies use some natural resources, such as water directly, other resources are 
used as raw materials to produce other goods and resources. For instance, fossil fuels are processed to get 
petroleum; iron ores are processed to manufacture steel; and wood is used to produce paper. Every human-
made product is composed of one or several natural resources. Natural resources are classified in various 
ways, based on their origin or source, development process, availability and their uses.   

Learners gather information on the concept of natural resources through the web link like 
https://bit.ly/2NjaDkg, https://bit.ly/3lcf90u  or other resources. Explore the ‘Classification of Natural 
Resources’ through the web link https://rb.gy/v5ovec, https://rb.gy/cbaple or any other sources.  

Illustrate the classification in a diagrammatic form or flowchart using digital tools and share in Google 
Classroom or any other relevant learning forums. 

 

https://bit.ly/2NjaDkg
https://bit.ly/3lcf90u
https://rb.gy/v5ovec
https://rb.gy/cbaple
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Question 

1. Classify the natural resources available in your locality based on their origin, development process, 
availability and their uses. 

Watch the videos on the ecosystem services which includes the introduction to all the provisions in web 
links  https://bit.ly/3bI9dsL, https://bit.ly/3ldbDD3, and https://bit.ly/38AHGYm. Evaluate the significance 
of ecosystem services in the local community.  

Further, explore the use of traditional medicines in the locality. Gather information from his/her parents, 
neighbours and elders in the locality about the home remedies practised for various treatments. Discuss 
about the most common diseases and their treatments, status of the source for medicines, etc. 

Record the findings in the sample format given in Table 2.1. 

Table 2.1 Medicinal value of animals and plants 

Sl. No. 
Plant or animal 

part used 
Disease/ problem 

for which it is used Source 
Process involved in 

preparing the medicines 

     

Compile the report using any tools including digital and share with the class or in any social media platforms. 

Questions 

1. What are the challenges faced in accessing the resources for indigenous medicine? 
2. What are the changing attitudes towards indigenous medicines? Based on this, predict the future 

scenario as you see it. 
3. Many communities in Bhutan use and practice traditional medicines to treat different diseases. How 

does such practices impact natural resources?  

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Classification of 
natural resources and 
ecosystem services. 

● Ability to classify, evaluate 
and communicate the 
findings. 

● Appraise the value of natural 
resources in the livelihood of 
people.  

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. What is a resource? - https://bit.ly/2NjaDkg 

https://bit.ly/3bI9dsL
https://bit.ly/3ldbDD3
https://bit.ly/38AHGYm
https://bit.ly/2NjaDkg
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4. Natural resources for kids: Teach your kids and students about Earth’s natural resources - 
https://bit.ly/3lcf90u 

5. Classification Of Natural Resources - https://rb.gy/v5ovec 
6. Natural Resource - https://rb.gy/cbaple 
7. What are ecosystem services? - https://bit.ly/3bI9dsL  
8. Ecosystem services in brief - https://bit.ly/3ldbDD3  
9. Ecosystem services: Biodiversity and nature provide countless benefits for humans - 

https://bit.ly/38AHGYm 

2.2 Natural Resources and Human Societies - The changing relations     
(250 minutes) 

Competency:  
● Analyse the changing trends of resource utilisation with evolution of human societies, to recognize 

how the behaviour of humans affect the environment and peoples’ livelihood. 
Scope:  

● This topic emphasises on the major changes in the resource use patterns due to transformation of 
human societies from hunter-gatherer to agricultural societies and to industrial societies. 

Learning Objectives:  
● Draw a timeline to represent the changing trends in utilisation of natural resources with the 

changing human societies. 
● Justify change in pattern of utilisation of natural resources among human societies.  

Learning Experiences 

Human societies have been interacting with their environment, harvesting and utilising natural resources, 
since their evolution. Transformation of human societies from hunter-gatherer to agricultural and industrial 
societies has brought in major changes in the resource use pattern. Human societies are moving from basic 
sustenance to extracting a range of natural resources and processing them for a wide range of goods and 
services.  At every stage of human evolution and growth, natural resources have continued to shape our 
lives and lifestyles, and vice versa. Can this relationship continue supporting the survival of humans forever? 

Learners gather information from elders, library, folklores, internet, etc. based on the following questions 
about his/her locality.  

1. When did the settlement begin? 
2. Who were the first settlers? 
3. What were the factors that influenced the settlement? 
4. Compare the livelihood practices then and now.  

Write a story of the settlement and present the findings using digital tools. The learner uploads the story in 
the Google Classroom or any other relevant learning forums. 

Refer to an article on the ‘impact of human activities on the environment’ available at https://bit.ly/3n41dI9 
or any other relevant sources to deduce how anthropogenic activities impact ecological systems and human 
societies.  

https://bit.ly/3lcf90u
https://rb.gy/v5ovec
https://rb.gy/cbaple
https://bit.ly/3bI9dsL
https://bit.ly/3ldbDD3
https://bit.ly/38AHGYm
https://bit.ly/3n41dI9
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Watch the video on ‘A History of Human Impact on the Natural World’ from https://bit.ly/3vh8BlT to 
comprehend the changing trends of utilisation of natural resources.  

Draw a timeline to represent the changing trends in utilisation of natural resources with the changing human 
societies using digital tools. Upload your illustration in the Google Classroom or learning forums.  

Visit the local community to observe the changing trends in utilisation of natural resources and generation 
of varieties of wastes in the environment. Then, analyse the impacts of changing trends in pattern of 
utilisation of natural resources among human societies on the environment, and its potential risk to the 
wellbeing of people. 

Questions 

1. What were some of the considerations that guided you in drawing the timeline? 
2. What were the driving forces that led to the change in utilisation of natural resources? 
3. Evaluate the pros and cons of the change on the wellbeing of people and the environment in the present 

time. 

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Changing relation between 
human societies and their 
resource use pattern  

● Ability to explore, collect, 
analyse and synthesise 
information  

● Recognise the importance of 
sustainable utilisation of natural 
resources. 

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Effects of human activities on the environment- https://bit.ly/3n41dI9  
4. A history of human impact on the natural world - https://bit.ly/3vh8BlT  

 

 

 

 

 

https://bit.ly/3vh8BlT
https://bit.ly/3n41dI9
https://bit.ly/3vh8BlT
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2.3 Natural Resources Degradation     
(350 minutes) 

Competency: 
● Identify natural and anthropogenic causes of natural resources degradation to analyse its impacts on 

humans and the environment.  
Scope:  

● It includes the identification of natural and anthropogenic causes of natural resource degradation and 
discusses its impacts; degradation of land, deforestation and loss of biodiversity. It also explores and 
designs ways to reduce natural resources degradation.  

 Learning Objectives:  
● Plan and carry out a case study to analyse the causes and impacts of natural resources degradation.  
● Design ways to reduce the natural resources degradation for sustenance of resources. 

Learning Experiences 

The factors that influence natural resources may be natural or human induced. In recent years, human 
activities have significantly changed or permanently damaged the natural resources and ecosystems. 
Reducing the use of natural resources, such as fossil fuels and wood products, will protect human and 
environmental health. Some resources, like fossil fuels, are not renewable, so future generations will benefit 
by having access to the natural resources we conserve today. Therefore, understanding the cause and impact 
of pressure on natural resources has become important in order to implement timely mitigation measures 
for sustenance of life supporting elements. 

Learners obtain information on natural and anthropogenic causes of natural resources degradation and 
impact of pressure on natural resources from the web link https://bit.ly/31zk2eH or explore other online 
resources. Explore information on resource depletion from web links https://bit.ly/3cwiB1N,  
https://bit.ly/2OPfGtd  and  https://bit.ly/3levFNq or other online resources.  

Based on the information, discuss the causes and impacts of natural resources degradation on your local 
community. Propose recommendations towards minimising the degradation. 

Gather information on overexploitation of natural resources and its management from the links  
https://bit.ly/31EimAE, https://bit.ly/30HSTSI ,  https://bit.ly/3vjKGSK or explore other online resources. 
Analyse the causes and effects of overexploitation of natural resources on the economy of a country.  

Plan and carry out case study in the locality where the natural resources degradation has taken place. Record 
the observation in the sample Table 2.1.  

Table 2.1 Natural resource degradation 

Sl. No. Pressure on natural resources Causes of the pressures Impacts 

1.    

2.    

https://bit.ly/31zk2eH
https://bit.ly/3cwiB1N
https://bit.ly/2OPfGtd
https://www.youtube.com/watch?v=Y4Eiv16ZLtY
https://bit.ly/3levFNq
https://www.youtube.com/watch?v=P1TTwyAJQX8
https://bit.ly/31EimAE
https://bit.ly/30HSTSI
https://bit.ly/3vjKGSK
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Analyse the collected data and design ways to reduce the natural resources degradation in their local 
communities. Write a report on the case study and share with class or upload in the Google Classroom. The 
report must have introduction and objectives, study area, observation and analysis, and recommendations.   

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Natural resources 
degradation, its causes 
and impacts.  

● Ability to collect and 
analyse data through 
field visits. 

● Apply ways to reduce natural resources 
degradation.  

● Appreciate the significance of the belief 
system towards minimising the natural 
resources exploitation. 

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Degradation of Natural Environment (pdf) - https://bit.ly/31zk2eH 

4. A video about resource depletion. Are we too late? Can we change our ways? - https://bit.ly/3cwiB1N  
5. Natural resource depletion-The global problem - https://bit.ly/2OPfGtd   
6. Going, going gone: Natural resource depletion - https://bit.ly/3levFNq  
7. Overexploitation Video - https://bit.ly/31EimAE 
8. Managing natural resources: Achieving more with less - https://bit.ly/30HSTSI  
9. Saving Earth’s resources, how to conserve natural resources: Water, air and land. Kids Academy - 

https://bit.ly/3vjKGSK 

 

 

 

 

 

 

 

 

https://bit.ly/31zk2eH
https://bit.ly/3cwiB1N
https://bit.ly/2OPfGtd
https://bit.ly/3levFNq
https://bit.ly/31EimAE
https://bit.ly/30HSTSI
https://bit.ly/3vjKGSK
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2.4 Pollutants and Pollution       
(300 minutes) 

Competency: 
● Generate innovative ideas to address the pollution issues in the community through the design and 

construction of models and conduct advocacy programs in the locality.  
Scope:  

● This topic clarifies the forms of pollutants - point-source and non-point source, primary and 
secondary pollutants. It also describes pollution types (air, water and land), its causes, effects and 
measures to control pollution. 

Learning Objectives:  
● Classify forms of pollutants in the school and community based on its physical, chemical, and 

biological properties. 
● Justify that pollution impacts the socio-economic and physical aspects, and the wellbeing of people. 
● Construct models towards addressing the issues of pollution using innovative ideas from a variety 

of sources. 

Learning Experiences 

Pollution is the undesirable alteration in the quality of any natural resource such as air, water or soil, which 
threatens the health and survival of living organisms. For instance, carbon dioxide is a natural constituent 
of air. Its proportion in the air is 0.03 percent. If the amount of carbon dioxide in the air exceeds this 
proportion, the air is polluted. Natural phenomena such as volcanic eruption, wildfire, biological decay, 
landslides, and floods may cause pollution. For instance, volcanic eruption and wildfire may release excess 
carbon dioxide, sulphur dioxide, and oxides of nitrogen into the air, causing air pollution. Similarly, floods 
can deposit excess soil as well as minerals, such as lead and fluorides, in water. 

There are numerous ways of how natural resources are polluted, the main player being humans.  

Learners explore information on the pollution, types, causes and effects from the link 
https://bit.ly/2MZndox.  

Based on the nature of sources of pollutants, they are classified as point sources and non-point sources. 
Pollutants can be also categorised into primary and secondary pollutants.  

To understand the point and non-point sources of pollution, watch the video available at 
https://bit.ly/3rHty79. Further, watch the video https://bit.ly/3viwJ7p to know more about primary and 
secondary pollutants. Explore relevant books and browse the internet to learn more on classification of 
pollutants.  

Applying knowledge acquired on pollutants and pollution, the learner may use the 5E learning model to 
find out more on the forms of pollutants in the school or nearby the locality based on its physical, chemical 
and biological properties and the type of pollution.  

Do pollutant hunting at your home to suggest some measures to reduce the pollutants at source. Share the 
findings to the class.   

https://bit.ly/2MZndox
https://bit.ly/3rHty79
https://bit.ly/3viwJ7p
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Prepare a poster to create awareness among people on the forms of pollutants and their effects. Share it on 
relevant social media platforms. 

Questions 

1. How does pollution impact the socio-economic, physical aspects, and the wellbeing of people? 
2. Carry out a problem analysis (like problem tree) to identify the causes and effects of land pollution. 
3. Using different platforms, design effective measures to control pollution and share with your friends 

in the school or community.  

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Classification of pollutants, 
causes and impact of 
pollutants  

● Constructing model and 
poster preparation  

 

● Collaboration, respecting 
others’ view and realisation of 
pollutants impact 

For recording and reporting, refer to the National School Curriculum Framework in Science.  

Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science. 
3. What are the causes and types of pollution - https://bit.ly/2MZndox  
4. Pollution - Point source and non-point source - https://bit.ly/3rHty79  
5. Primary and secondary pollutants - https://bit.ly/3viwJ7 

2.5 Disaster and Environment   
(300 minutes) 

Competency:  
● Carry out disaster risk assessment in the school or a community, and provide evidence-based 

recommendations for reducing hazard, risk and vulnerability. 
Scope: 

● This topic introduces the types of disaster. It explains the concepts of hazard, vulnerability, risk, 
disaster and response capacity. It explores natural and anthropogenic causes of disasters and their 
impacts. Further, it also includes hazard preparedness.  

Learning Objectives:  
● Explain the relationship among the hazard, vulnerability, risk, disaster and the response capacity. 
● Illustrate disaster risk assessment of a school or a community using standard tools to assess their 

preparedness. 
● Analyse the data to generate necessary recommendations to improve the preparedness and reduce 

the risk from hazards. 

https://bit.ly/2MZndox
https://bit.ly/3rHty79
https://bit.ly/3viwJ7p
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Learning Experiences 

Disaster is an event that causes serious disruption to life, and may cause economic losses beyond the coping 
capacity of a given society. Disasters can be classified based on nature and their origin. Learners explore 
the types of disaster from the web links  https://bit.ly/3t2wU4V and  https://bit.ly/3t4avnY or from any other 
sources.  

A disaster happens when a hazard impacts on a vulnerable population and causes damage, casualties and 
disruption.  

Hazard × Vulnerability = Disaster 

When the extent of hazard and vulnerability is low, the resulting effect is also of small magnitude. When 
the extent of hazard is high, but vulnerability is low, then the disaster is of small magnitude. When 
vulnerability is high, but the extent of hazard is small, then the resulting disaster is also of small magnitude. 
When the extent of hazard is very high and the vulnerability is also high, the result is of high magnitude, 
resulting in disaster. For instance, an earthquake in an uninhabited desert cannot be considered a disaster, 
no matter how strong the intensity might be. An earthquake is disastrous when it affects people, 
infrastructure and activities. 

To understand more on disasters, hazards, risk and vulnerability, learners gather information from the 
internet and library.  Learners may watch the video available at https://bit.ly/3t1g3zn. Make a summary of 
the information gathered, and share with the class. 

Evaluate the causes of any disaster through field visit in the nearby locality that had occurred in the recent 
time. Using the causes identified from the field visit, draw some possible steps to mitigate hazards and the 
risk. 

Questions 

1. Identify the common hazards which your school or community is prone to and develop some strategic 
plans to mitigate.  

2. Deduce the relationship between hazard, vulnerability, risk and response capacity to justify your 
strategic plan. 

It is necessary to identify the type of hazard in a given region to determine the threat of disaster. Information 
like how frequently the hazard occurs, its causes and severity of its impacts helps in determining the 
probability of a disaster. 

Each hazard is characterised by its location. For example, earthquakes generally happen along the tectonic 
plate boundaries, which is the reason for Bhutan being vulnerable to earthquakes. How prepared are you for 
any hazard? 

Design or adopt the standard tool to assess the preparedness for disaster of your school. Visit your school 
library or browse relevant internet sources. Learners may get help from the disaster focal person of the 
school. After assessing the preparedness for the disaster of the school, answer the following questions. 

1. Which hazard(s) pose the highest risk to your school? 
2. Identify the steps to reduce the risk(s)? 

https://bit.ly/3t2wU4V
https://bit.ly/3t4avnY
https://bit.ly/3t1g3zn
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3. After carrying out the preparedness assessment, do you think that your school is prepared for any 
kind of disaster? Why? 

4. Write a report to the school administration, or Gewog administrator on the preparedness status of 
your school to seek support to improve the preparedness.  

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Concept of disaster, types of 
disaster, relationship 
between risk, vulnerability 
and hazard, and disaster 
preparedness.  

● Ability to classify disaster, 
assess preparedness and 
evaluate the relationship 
between risk, vulnerability 
and hazard. 

● Share responsibility and 
recognize the importance of 
hazard reduction. 

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science  
3. Types of disasters: An introduction - https://bit.ly/3t2wU4V 
4. Types of disaster - https://bit.ly/3t4avnY  
5. Understanding disasters, hazards, risk and vulnerability - https://bit.ly/3t1g3zn 

Challenge Your Thinking  

1. In your locality, what is the most rampant disaster? How can local people heighten their 
preparedness? Suggest a few ways to minimise the impact of the disaster.  

2. Think of a community where you have visited before which you think was polluted. Describe the 
types of pollution there, and suggest a few ways of generating income by using waste.  

3. “Mineral mining in Bhutan should not be privatised”. Argue for or against this statement from the 
pollution perspectives.  

4. A study found traces of heavy metals such as lead, manganese, iron, and zinc in the Olarongchu. 
The study concluded that effluent from Olakha workshop was the cause of the pollution. Suggest 
some innovative ways to reduce or eliminate the above-mentioned pollution. 

5. Mahatma Gandhi once said, "The Earth provides enough to satisfy every man's need but not for 
every man's greed." Explain the statement in your own words in relation to your locality.  

6. Owing to Bhutan’s geographical location, which disaster event is likely to cause national tragedy in 
Bhutan? Come up with some mitigative measures. 

https://bit.ly/3t2wU4V
https://bit.ly/3t4avnY
https://bit.ly/3t1g3zn
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7. Study the given pie chart on causes of worldwide land degradation and answer the following 
questions.  

 
 
 
 
 
 
 
 
 
 

 
(Figure source: https://bit.ly/31BkngM) 

a. Why does overgrazing have more impact on land degradation than deforestation? 
b. Design your own pie chart on causes of land degradation from Bhutan’s perspective and 

justify the data obtained.   
8. Analyse how urbanisation can be both a cause and a solution for natural resources degradation. 
9. Describe how a highly populated area in a poor country with limited natural resources may intensify 

degradation of land, water and air resources. What would be the implications of such a situation on 
the community? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://bit.ly/31BkngM
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 3: Natural Resource Management 
Natural resources are natural entities of the environment that support lives and ecological processes on the 
Earth. Diversity of flora and fauna, energy resources, land and water are some of the natural resources that 
are being used by humans for their economic and social values.  

Natural resources available on the Earth are limited. With increasing human population, these resources are 
being used at a faster rate and in unsustainable ways, threatening its availability for the future generations. 
Therefore, management of these resources is crucial to maintain a healthy and balanced environment in 
order to ensure the quality and sufficiency of these resources for generations to come.  
 
3.1 Levels of Biodiversity      

(150 minutes) 

Competency: 
● Demonstrate the skills of using techniques in measuring the species diversity to evaluate the status 

of biodiversity in an area.  

Scope:  
● This topic covers the concept of diversity levels - genetic, species and ecosystem diversity. 

Learning Objectives:  
● Describe the elements of biodiversity. 
● Identify different levels of biodiversity and draw the relationship among these levels. 

Learning Experiences 

Biodiversity determines the health of an ecosystem. Biodiversity or biological diversity consists of plants, 
animals and other microorganisms living in a wide range of habitats. There are three levels of biodiversity.   

Learners examine the video available at https://rb.gy/pqiyo9 and https://bit.ly/3bXvbIH, and read 
information available at  https://bit.ly/30uKrWQ  to gather information on biodiversity and its types. Record 
the information and prepare presentation to communicate the ideas gained. 

Carry out bird diversity study in nearby locality in different types of ecosystems. Use the Bird Point Count 
method available at https://bit.ly/3sXpKPw or Transect Methods from https://bit.ly/3v9RJgC.  Record the 
data (species richness) using Microsoft Excel sheet.  

Analyse the bird species diversity. Present the findings to the class and evaluate the status of the ecosystem.  

Questions 

1. Which type of ecosystem has the most bird diversity? Support your answer with appropriate reasons.  
2. Bhutan has more than 775 species of bird diversity. What is the importance of having a rich bird 

diversity? 
3. Rationalise the reason behind variation in diversity of birds.  
4. Why do Bhutanese attach high reverence to Raven and Black-Neck Crane? 

 

https://rb.gy/pqiyo9
https://bit.ly/3bXvbIH
https://bit.ly/30uKrWQ
https://bit.ly/3sXpKPw
https://bit.ly/3v9RJgC
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Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Biodiversity and its 
types  

● Designing field trip plan, 
carrying and recording 
data in Excel sheet 

● Value the relationships among the bird 
species, and recognize the significance of few 
species of birds with Bhutanese belief.  

For recording and reporting, refer to the National School Curriculum Framework in Science  

Resources: 
1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science  
3. Biodiversity and its types - https://bit.ly/30uKrWQ 
4. Why is biodiversity important? - https://bit.ly/3qCPz5C  
5. What is biodiversity? - https://bit.ly/3byvdX4 
6. Types of biodiversity - https://rb.gy/pqiyo9 
7. Backyard science - how to do a bird point count - https://bit.ly/3sXpKPw  
8. How to do a line transect - https://bit.ly/3v9RJgC 

3.2 Biodiversity and its Importance      
(250 minutes) 

Competency: 
● Analyse the importance of socio-economic, cultural, and ecological benefits of biodiversity to 

recognize the need to conserve the biodiversity. 
Scope:  

● This topic covers socio-economic, cultural and ecological importance of biodiversity. It also       
discusses forest ecosystem, agricultural ecosystem, and wildlife diversity. 

Learning Objectives: 
● Explain the socio-economic, cultural and ecological benefits of biodiversity to infer its significance 

to the wellbeing of people. 
● Evaluate the status of biodiversity in Bhutan to understand its health in the real time. 

Learning Experiences 

Human societies are highly dependent on biological resources and the biological processes for sustenance, 
health and wellbeing. Biodiversity is important for socio-economic, cultural and ecology. The Eastern 
Himalayas is a part of global biodiversity hotspot. It is counted among the 234 globally outstanding eco-
regions of the world. Bhutan is located in the southern slope of the Eastern Himalayas. What makes Bhutan 
a part of the top ten biological hotspots in the world? 

Learners browse the suggested web links https://bit.ly/30uKrWQ and https://bit.ly/3qCPz5C, gather 
information on biodiversity and its importance. Explore other relevant sources. Then, present the work in 

https://bit.ly/30uKrWQ
https://bit.ly/3qCPz5C
https://bit.ly/3byvdX4
https://rb.gy/pqiyo9
https://bit.ly/3sXpKPw
https://bit.ly/3v9RJgC
https://bit.ly/30uKrWQ
https://bit.ly/3qCPz5C
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the class. 

Further, explore more information on the biodiversity in Bhutan from the links https://bit.ly/3rAtx4P, 
https://bit.ly/3etknnb,  https://bit.ly/3lcYLNk and https://bit.ly/38xo4Va, then make historical account of 
the factors that have contributed to the rich biodiversity in Bhutan. 

Visit the nearby ecosystem, identify some plants using the mobile app NatureID or any other relevant apps 
for plant identification, and the animals (insects, birds, etc.). After gathering information, learners 
communicate the observations with PPT containing the photos and description. The learner may present the 
PPT in the classroom or share through the Google Classroom. 

Questions 

1. ‘Biodiversity benefits human society.’ Justify the statement.  
2. What does your data indicate about the biodiversity status of the locality? 
3. Explain why the biodiversity of Bhutan remained rich over the years? 

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Benefits of biodiversity in 
socio-economic, cultural 
and ecology. 

● Ability to identify and 
analyse the benefits of 
biodiversity. 

● Appreciate benefits and preserve 
flora and fauna.  

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Importance of biodiversity - https://bit.ly/30uKrWQ  
4. Importance of biodiversity - https://bit.ly/3qCPz5C 
5. Biodiversity facts - https://bit.ly/3rAtx4P 
6. Flora and fauna of Bhutan - https://bit.ly/3etknnb 
7. Wildlife - https://bit.ly/3lcYLNk 
8. Bhutan biodiversity - https://bit.ly/38xo4Va 

 

 

 

 

https://bit.ly/3rAtx4P
https://bit.ly/3etknnb
https://bit.ly/3lcYLNk
https://bit.ly/38xo4Va
https://bit.ly/30uKrWQ
https://bit.ly/3qCPz5C
https://bit.ly/3rAtx4P
https://bit.ly/3etknnb
https://bit.ly/3lcYLNk
https://bit.ly/38xo4Va
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3.3 Watersheds       
(200 minutes) 

Competency: 
● Discuss the significance of watersheds on socio-economic development, and recognise human 

actions as one of the chief factors for degradation of watersheds.  

Scope: 
● This topic defines the watersheds, six key features, importance of watersheds and negative impacts 

of human activities on watersheds. 

Learning Objectives:  
● Describe the watershed in your locality based on the six key features of watersheds.  
● Evaluate the importance of watershed for socio-economic wellbeing of a community. 
● Analyse the negative impacts of human activities on the health of watersheds. 

Learning Experiences  

A watershed is a geographical area, or an extent of land through which the water flows and drains into a 
common body of water such as streams, rivers, lakes, or oceans. Rainwater and water from the melting snow 
flows as streamlets. Several streamlets join to become a stream, which further join bigger water sources like 
rivers or lakes. This system of drainage pattern of water from different destinations into a common point is 
called watershed.  

Though Bhutan has an abundant flow of fresh water, why do communities have limited access to water? 
What are some impacts of inefficient management of a watershed on the life of people? 

Study watersheds and six key features of a watershed through relevant sources such as, library, web link 
https://bit.ly/3bt41ZN  or any other source. Make a summary of your understanding. 

Use the Google Earth app at https://www.google.com/earth/ to identify six key features of watershed in your 
locality, or of any other places. You may also find the surface area of the watershed you are studying using 
tools in Google Earth. Save the work as your project. Analyse the health of the chosen watershed in reference 
to the six key features and other watersheds in Bhutan. 

In groups, discuss and write the importance of watersheds for the socio-economic wellbeing of the 
communities and the environment. Also, investigate some negative impacts of human activities on the 
watershed of your community and write a short report. 

Questions 

1. Describe characteristics of an ideal watershed, considering the six key features. 
2. Which feature of a watershed do you think is the most significant for the watershed in your locality? 

Justify. 
3. Our individual actions may also have contributed to the degradation of watersheds in our local areas. 

Reflect and list down your actions that you think might have negatively affected the watersheds. 
 
 

https://bit.ly/3bt41ZN
https://www.google.com/earth/
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Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Watersheds and its key 
features 

 

● Ability to use Google 
Earth to derive key 
features of watersheds. 

● Appreciate the importance of 
watersheds on socio-economic 
development 

● Exhibit a sense of responsibility in 
conserving watersheds 

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources: 
1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Watershed management - https://bit.ly/3bt41ZN  
4. Web based Google Earth - https://www.google.com/earth/ 

3.4 Watershed Management                               
(300 minutes) 

Competency: 
● Apply the principles of watershed management to develop an appropriate watershed management 

plan that can cater to the needs of a community. 

Scope:  
● This topic begins by discussing the concept of watershed management, principles of watershed 

management, Watershed Management Process, and let learners design watershed management plans 
for the locality. 

Learning Objectives:  
● Explain the principles of watershed management.  
● Investigate the watershed management practices and challenges in Bhutan and in your locality to 

design appropriate interventions. 
● Design a watershed management plan that is the most suitable for your community. 

Learning Experiences  

Human societies use watersheds for various purposes. Exploitation and overuse of watersheds may cause 
reduction in the water flow and pollution of rivers, streams and ponds, which affects the health of the 
ecosystems in the watershed. It is the priority of the government and responsibility of all individuals that 
watersheds are protected for generations to come through appropriate watershed management practices. 

Learners search information on watershed management and the principles of watershed management. 
Discuss with the relevant stakeholder or browse the websites of the Ministry of Agriculture and Forests, and 

https://bit.ly/3bt41ZN
https://www.google.com/earth/
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other relevant sources to collect information on the watershed management practices and the challenges in 
Bhutan. Prepare a summary of the ideas gained. 

Study the watershed management of Gamri watershed under Trashigang Dzongkhag available in the class 
IX Environmental Science textbook or at https://bit.ly/32Ugcxv and identify the interventions carried out to 
manage the watershed.  

Work in groups to evaluate the challenges of watershed management in your locality using Design Thinking 
Method and suggest appropriate interventions. 

In groups, develop a watershed management plan most suitable for your community by using the watershed 
management process.  

Questions 

1. How would you describe a healthy watershed? 
2. Which principle of watershed management would you consider the most important for the 

management of watersheds in your locality? Why? 
3. How does the government initiative of raising high productive species of cattle contribute to the 

conservation of watersheds?  

Assessment and Reporting  

The teacher may use rubrics or checklists to assess the learner in the following three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Concept and principles of 
watershed management 

● Design a watershed 
management plan 

● Exhibit a sense of responsibility 
in caring for watersheds. 

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Gamri watershed management - https://bit.ly/32Ugcxv 

 

 

 

 

 

 

https://bit.ly/32Ugcxv
https://bit.ly/32Ugcxv
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3.5 Energy Resources and Consumption            
(300 minutes) 

Competency: 
● Classify the types of energy resources, energy consumption and energy supply, and design ways of 

managing energy resources for long-term sustenance in the community. 

Scope: 
● Begins by defining energy and classifying energy resources based on (nature of transaction, sources, 

and recovery rate); world energy supply, types of energy consumed by different countries; sector 
wise energy consumption. 

Learning Objectives: 
● Classify different energy resources and evaluate the status of energy resources on the Earth. 
● Assess the supply and consumption patterns of the different types of energy sources in your locality. 
● Explore different ways of saving energy for sustainable use of energy resources. 
● Design any energy efficient prototype model that benefits the local community. 

Learning Experiences 

We can harness various forms of energy from different sources such as water, wind, sun, and biomass.   The 
major energy forms identified are chemical energy, electrical energy, radiant (light) energy, mechanical 
energy, thermal (heat) energy, nuclear energy, gravitational energy and sound energy. The use of energy is 
closely associated with human evolution and development. Humans have discovered ways to convert energy 
from one form to another as per their needs.  

With rapid development in place, the demand for energy is ever-increasing. Further, the energy resources 
are affected due to climate change. As such, it is important to adopt cleaner, cheaper, and renewable energy 
that is sustainable. 

Learners refer to the web links https://bit.ly/3thw2d0  and https://bit.ly/30GOzTD  which provide 
explanations on the different forms of energy. Represent the ideas diagrammatically, or in any other forms. 

Based on the understanding of forms of energy, the learner selects some activities carried out in our daily 
life and describes the transformation of energy from one form to another.  

Access the links https://bit.ly/30GF6vB and https://bit.ly/3t5wU7B to gather information on classification 
of energy resources. Represent the ideas with a flow chart, or in any other forms. 

To understand the pattern of energy consumption by different countries in the world, including Bhutan, refer 
to the web links https://bit.ly/38FfOT7 and https://bit.ly/3F3rVGI.  

Plan and carry out a survey in the community to assess the consumption of different types of energy in a 
month by each household. Tabulate the data, analyse and share the findings.  

Explore the information on the challenges in conservation of energy resources, and the efficient use of 
energy in the community. Using Design Thinking method, design a prototype model that is energy efficient 

https://bit.ly/3thw2d0
https://bit.ly/30GOzTD
https://bit.ly/30GF6vB
https://bit.ly/3t5wU7B
https://bit.ly/38FfOT7
https://bit.ly/3F3rVGI
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to the local community. The teacher may organise an exhibition of the models in the classroom for the 
students to observe and appreciate each other's work. 

Questions 

1. Discuss the difference in the pattern of energy consumption in different households. 
2. Compare the energy consumption pattern between developed and developing countries? Explain the 

difference in consumption patterns. Where does Bhutan fit in the energy consumption pattern?   
3. What are some challenges faced by the Bhutanese in the efficient use of energy? 
4. Energy saving leads to environmental conservation. Do you agree? Justify. 

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Types of energy resources, 
and challenges in energy 
conservation.  

● Ability to use design thinking 
to solve problems, classify 
energy resources, collect data, 
interpret data and make a 
model. 

● Appreciate the energy 
sources and its uses.  

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Different forms of energy - https://bit.ly/30GOzTD 
4. Types of energy - https://bit.ly/3thw2d0  
5. Classification of sources of energy - https://bit.ly/30GF6vB  
6. Classification of energy resources - https://bit.ly/3t5wU7B 
7. Global energy demand - https://bit.ly/2OV7pne 
8. Energy production and consumption - https://bit.ly/38FfOT7  
9. Domestic energy consumption pattern- https://bit.ly/3F3rVGI 

 
 
 
 
 
 
 
 
 
 

https://bit.ly/30GOzTD
https://bit.ly/3thw2d0
https://bit.ly/30GF6vB
https://bit.ly/3t5wU7B
https://bit.ly/2OV7pne
https://bit.ly/38FfOT7
https://bit.ly/3F3rVGI
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Challenge Your Thinking: 

1. Youths are the future stewards of Green Bhutan. Explain. 
2. Bhutan’s biodiversity is at risk with rapid development. Do you agree? Support with reasons. 
3. Relate socio-economic development of our country with watersheds of our country. 
4. Bhutan is known for its rich water resources. Although many communities in the country enjoy the 

abundance of water, shortage of water is still a major problem in some communities. Based on your 
knowledge of watersheds and watershed management, generate scientific explanations for the 
differences in availability of water among different communities.  

5. Which alternative source of energy is most reliable for Bhutan? Why? 
6. Why is the diversification of energy resources important in improving energy security in Bhutan? 
7. Today, most people in Bhutan own a vehicle. In this context, what plans can you offer to make 

Bhutan energy secure? 
8. The government has adopted the policy of importing electric vehicles in the country. Outline the 

advantages and disadvantages of using electric vehicles.  
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4. Sustainable Development 
Sustainable development is judicious use of natural resources. It propagates the idea of consuming the 
resources mindfully to make the resources available for future generations.  Economic development is 
necessary to increase economic wealth and improve the living standard, however, various developmental 
activities consume enormous amounts of natural resources. Therefore, sustainable development attempts to 
balance socio-economic development and environmental conservation.  Various parameters and indicators 
are used to monitor the sustainable development activities.  

In Bhutan development activities are guided by the philosophy of Gross National Happiness (GNH), which 
proclaims that “Gross National Happiness is more important than Gross National Product ''. It is based on 
the premise that true development takes place when social, economic, spiritual, and environmental well-
being coexist in harmony. 
 
4.1 Concept and Practises of Sustainable Development   

(300 minutes) 

Competency: 
● Analyse the developmental activities based on the dimensions of sustainable development, and 

understand ways to achieve social equity, environmental conservation, and economic progress. 

Scope: 
● This topic consists of sustainable development and its dimensions, parameters, and indicators; 

strategies to address challenges faced in promoting sustainable development in Bhutan. Sustainable 
development goals. Relationship between the dimensions of sustainable development. 

Learning Objectives: 
● Discuss the dimensions and goals of sustainable development to understand how the community 

wellbeing can be upheld. 
● Evaluate the consequences of developmental activities based on developmental parameters and 

sustainable development indicators. 
● Design appropriate strategies to address challenges faced in promoting sustainable development in 

Bhutan. 

Learning Experiences 

Due to rapid development, there is increased pressure on the natural resource base, resulting in natural 
resource degradation. As such, it is important to understand the perspectives of development, its relation 
with the environment by taking into consideration the parameters and indicators of sustainable development. 
Some parameters of development are prices, costs, numbers of jobs, carrying capacities, growth rates, 
gender disparity, carrying capacity, equity and justice, etc. Functions of these parameters shall help in 
framing indicators and measure the development.  
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Learners explore the links https://bit.ly/3JS5AzB and https://bit.ly/3q3OEhN to understand the concept of 
sustainable development and dimensions of sustainable development, and explain three dimensions of 
sustainable development.  

Gather information on sustainable development goals using the link https://bit.ly/3G9MAu6 and relevant 
textbooks. Using the information gathered, evaluate sustainable goals such as, poverty, quality of education 
and responsible consumption and production in relation to Bhutan.   

Further, learners analyse developmental activities of a community based on the dimension and goals of 
sustainable development. Prepare presentation to communicate the findings.   

Explore sustainable development and challenges faced by Bhutan in achieving SDGs. Refer to the link  
https://bit.ly/3zzGvVv or any other relevant sources. Based on the information gathered, the learner designs 
developmental strategies that can be implemented in the community to promote sustainable development. 

Questions 

1. Identify any three important sustainable development goals for Bhutan and explain whether these goals 
are achieved or not. Justify.  

2. Identify any one of the SDGs and explain how you can contribute in achieving that goal.  
3. Why developmental activities should be guided by three dimensions of sustainable development.  
4. Analyse the benefits of SDGs for farmers in Bhutan.  

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Concept of SD, goals, 
dimensions, parameters and 
indicators of SD 

● Ability to design 
developmental strategies 
that promote SD. 

● Realise the importance of 
social, economic and 
environmental justice in 
development. 

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Indicators/Parameters of economic development - https://bit.ly/3rHIMsS 
4. Bhutan: In Pursuit of Sustainable Development - https://bit.ly/3q3OEhN 
5. What is sustainable living? - https://bit.ly/2PQR1ET  
6. The sustainable development goals - https://bit.ly/3G9MAu6 
7. Challenges in sustainable development - https://bit.ly/3zzGvVv 

https://bit.ly/3JS5AzB
https://bit.ly/3q3OEhN
https://bit.ly/3G9MAu6
https://bit.ly/3zzGvVv
https://bit.ly/3rHIMsS
https://bit.ly/3q3OEhN
https://bit.ly/2PQR1ET
https://bit.ly/3G9MAu6
https://bit.ly/3zzGvVv
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4.2 Developmental Perspectives of Bhutan-The Gross National Happiness (GNH) 
(350 minutes) 

Competency: 
● Relate how the four pillars and nine domains of Gross National Happiness contribute to the unique 

approach of Bhutan’s development, and recognize GNH as the middle path development philosophy.   

Scope: 
● This topic consists of the concept of Gross National Happiness (GNH), its pillars and domains. 

Learning Objectives:  
● Explain philosophy of sustainable development of Bhutan.  
● Relate the pillars and domains of GNH in creating just and harmonious society.  

Learning Experiences 

The developmental activities in Bhutan are driven by the philosophy of Gross National Happiness (GNH), 
which was enunciated by His Majesty the Fourth King of Bhutan in the early 1970s. It consists of 4 pillars, 
9 domains, 33 indicators, 124 variables. The philosophy of GNH aims to achieve an ideal nation with 
equitable and sustainable socio-economic development, rich natural resources, intact culture and traditions, 
and good governance.   

Learners gather information on the Gross National Happiness in terms of ideas and practices. The learners 
may explore the link  https://bit.ly/38FhAUh or refer to other relevant textbooks. Based on the information, 
explain sustainable development in context to Bhutan. 

Identify the four pillars and nine domains of GNH. Prepare a presentation on how four pillars and nine 
domains contribute to achieve an ideal nation with equitable and sustainable socio-economic development, 
rich natural resources, intact culture and traditions, and good governance.   

Explore more resources on GNH. Analyse how GNH is practised in your school. Suggest ways to strengthen 
GNH practice in your school. Share the findings to the school.  

Questions 

1. Describe some activities practised in your community to uphold the conservation of the environment 
from the perspectives of GNH. 

2. How are GNH and sustainable development related to promoting equitable socio-economic 
development?  

3. Justify GNH as the middle path development philosophy.  
 
 
 
 
 
 
  

https://bit.ly/38FhAUh
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Assessment and Reporting 

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Concept of GNH, 
pillars and domains.  

● Ability to analyse and 
communicate issues and concerns 
of development in the context of 
GNH, its pillars, and domains. 

● Recognize GNH as the middle 
path development philosophy.   

 

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources: 

1. Environmental Science Textbook for Classes IX, REC - 2019 Edition 
2. National School Curriculum Framework in Science 
3. Gross National Happiness - https://bit.ly/38FhAUh 

Challenge Your Thinking: 

1. Establish the relationship between social, economic, and environmental dimensions in sustainable 
development with examples.   

2. How is the global sustainable development different or similar from the GNH?   
3. Explain the indicators of development in context to Bhutanese society. 
4. In what ways does the GNH influence sustainable consumption and production? 
5. Identify GNH domains that support the wellbeing of youths with justifications. 

6. Observe the picture and describe it from the perspective of GNH. 

 
(Figure source: https://bit.ly/32Ugcxv ) 

 
 
 
 

https://bit.ly/38FhAUh
https://bit.ly/32Ugcxv
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1. Systems in Nature  
In an ecosystem, there exists continuous interactions among biotic and between biotic and abiotic 
components in the form of biogeochemical cycles. The biogeochemical cycles maintain nutrient flow in 
nature, which is essential for the flow of energy and the survival of all the biotic components. Some 
anthropogenic activities however disrupt these cycles and reduce productivity of resources, which affect the 
carrying capacity of ecosystems.  

The mechanisms of resistance and resilience enable the ecosystems to attain stability and maintain balance. 
Ecosystems with higher species diversity have more potential to maintain equilibrium and stability through 
diverse forms of interactions. 

1.1 Biogeochemical Cycles     
(250 minutes) 

Competency:   

● Analyse the types and roles of biogeochemical cycles in regulating the nutrient flow to understand 
how the anthropogenic activities alter the nutrient flow in the ecosystem. 

Scope:  

● This topic explains Gaseous biogeochemical cycle (carbon and nitrogen cycle) and Sedimentary 
biogeochemical cycle (calcium and phosphorus) and how anthropogenic activities alter natural 
nutrient cycle.  

Learning Objectives:   

● Explain biogeochemical cycle and its types.  
● Analyse the roles of biogeochemical cycles in regulating the nutrient flow. 
● Evaluate how anthropogenic activities alter the natural nutrient cycle. 

Learning Experiences 

The biogeochemical cycle or nutrient cycle is the complete cyclic path of essential elements of living matter, 
such as carbon, hydrogen, oxygen, nitrogen, water and phosphorus within the living and non-living 
components of an ecosystem. The biogeochemical cycles are classified into gaseous cycles and sedimentary 
cycles.  How do these cycles happen? Why are these cycles important for the resilience of the ecosystem?  

Learners explore and tabulate the information on the biogeochemical cycles and the differences between 
gaseous and sedimentary cycles from the web link https://rb.gy/lqvod0 ,https://bit.ly/3qANlUq  or any other 
resources. Make a summary of the understanding and relate the phenomenon to your life experiences. 

Visit the web links https://rb.gy/gbeu89 and https://rb.gy/2ssk1o or any other resources to learn about carbon 
and nitrogen cycles. Similarly, to learn about calcium and phosphorus cycles, visit the links 
https://rb.gy/abzsqv,   https://rb.gy/w7q3dc and  https://rb.gy/0dabti or other relevant resources.  
Based on the understanding of the four biogeochemical cycles, represent the cycles in diagrammatic form 
and share with the class or through the Google Classroom. 

https://rb.gy/lqvod0
https://bit.ly/3qANlUq
https://rb.gy/gbeu89
https://rb.gy/2ssk1o
https://rb.gy/abzsqv
https://rb.gy/w7q3dc
https://rb.gy/0dabti
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Further, watch the videos following the links https://bit.ly/2OkN4YP and https://rb.gy/tgjv4k or refer to 
other resources to understand about disruption of biogeochemical due to anthropogenic activities.  

Select a relevant case study from any source related to disruption of one of the biogeochemical cycles by 
anthropogenic activities. Analyse the case study and write a report on the causes and impacts of the 
disturbances. Using the knowledge from the analysis of the case study, suggest measures that can be 
practised in the locality to prevent such impacts. 

Share your work with the class or upload in the Google Classroom.  

Finally, check your understanding of biogeochemical cycles with the video at Bhutan e-Learning  
https://bit.ly/3HVo9Bo  

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains. 

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Biogeochemical cycles 
and its types. 

● Ability to classify, analyse, 
evaluate and sketch nutrient 
cycles. 

● Recognise the significance of 
biogeochemical cycles, and concerns 
of anthropogenic impacts.  

For recording and reporting, refer to the National School Curriculum Framework in Science  

Resources: 

1. Environmental Science Textbook for Classes X, REC - 2019 Edition  
2. National School Curriculum Framework in Science  
3. What are Biogeochemical cycles? - https://rb.gy/lqvod0 
4. Difference between gaseous and sedimentary biogeochemical cycles - https://bit.ly/3qANlUq 
5. What is Carbon Cycle? - https://rb.gy/gbeu89 
6. What is Nitrogen Cycle? - https://rb.gy/2ssk1o 
7. Sedimentary biogeochemical cycles - https://rb.gy/abzsqv 
8. Calcium cycle - https://rb.gy/w7q3dc 
9. Phosphorus cycle - https://rb.gy/0dabti 
10. Nutrient Pollution - https://bit.ly/2OkN4YP 
11. How humans disrupted a cycle essential to all life? - https://rb.gy/tgjv4k 
12. Bhutan e-Learning on Biogeochemical cycles - https://bit.ly/3HVo9Bo  

 

 

 

 

https://bit.ly/2OkN4YP
https://rb.gy/tgjv4k
https://bit.ly/3HVo9Bo
https://rb.gy/lqvod0
https://bit.ly/3qANlUq
https://rb.gy/gbeu89
https://rb.gy/2ssk1o
https://rb.gy/abzsqv
https://rb.gy/w7q3dc
https://rb.gy/0dabti
https://bit.ly/2OkN4YP
https://rb.gy/tgjv4k
https://bit.ly/3HVo9Bo
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1.2 Carrying Capacity     
(350 minutes) 

Competency  

● Explain the relationships among the factors of population, production and consumption in 
determining the state of a carrying capacity of a locality through mathematical calculations, and infer 
individual’s consumption behaviour. 

Scope:  

● This topic explains about carrying capacity and its relationship with the population, production of 
resources and consumption. It covers concepts of exponential and logistic population growth with 
reference to four major limiting factors of carrying capacity - food availability, water, ecological 
conditions and space. It also includes the mathematical calculation of carrying capacity of a given 
ecosystem. 

Learning Objectives:  

● Explain carrying capacity based on population, production and consumption. 
● Describe the four major limiting factors that determine the carrying capacity of an ecosystem. 
● Differentiate between logistic and exponential population growth curves. 
● Calculate the carrying capacity of an ecosystem. 
● Justify the significance of carrying capacity for sustainable management of resources. 

Learning Experiences 

The ecosystem contains numerous types of living organisms in varying population sizes interacting for food 
and shelter. However, there is a limitation to the capacity of the ecosystem to support these organisms. This 
capacity of the ecosystem to support a size of population indefinitely by the available resources is called 
carrying capacity. What is the relationship between the carrying capacity and population and resources? 
What do you think is the carrying capacity of your house? 

The carrying capacity of an ecosystem may vary for different species and change over time. The methods 
to calculate carrying capacity may also differ from one species to another.  For example, how many books 
can you carry in your school bag comfortably? What will happen if you increase the number of books? 

Learners explore the links  https://bit.ly/3et8ygG, and  https://bit.ly/30w14l4 or relevant books to deduce 
the relationship between population, production and consumption.  

Run the simulation from the web link https://bit.ly/3nglMRI with the following parameters:  

● 10 buffalo 
● 100% grass coverage (central region) 
● Fences ON 
● Seasonal Rains OFF  
● Run for 1500 - 2000 units of Time  

Run the simulation by adding more parameters.  

https://bit.ly/3et8ygG
https://bit.ly/30w14l4
https://bit.ly/3nglMRI
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Based on your data generated, answer the following questions: 

a. What cause and effect relationships do you see in the buffalo/wildebeest population?  
b. What conclusions can be made about how changes in an environment impact the carrying capacity 

of specific organisms?  
c. How does interspecific competition affect the carrying capacity of an ecosystem? 

Visit the web links https://bit.ly/3vaP0ni and https://bit.ly/3HSqg8H or other relevant sources to find out 
more on factors affecting the carrying capacity and population growth curves. Write an essay on the 
Carrying Capacity. 

Questions 

1. Differentiate between exponential and logistic population growth. 
2. In an ecosystem, the only available water source is a small pond. A number of wolves, crocodiles, 

buffaloes, deer and fish live in the ecosystem. The pond is drying up slowly. What do you think will 
happen to the population of different species of organisms in that ecosystem? Why? 

The learner may also visit the web link: https://bit.ly/3f3fvEt (ES Textbook class 10 Activity 2.2: 
Calculating the carrying capacity of a pasture land) or other relevant sources to apply the learner’s 
understanding on the calculation of carrying capacity of an ecosystem. 

Questions 

1. Plot line graphs for the following: 
a. Average grass production by the grassland from January to December. 
b. The number of yaks the grassland can support from January to December. 

2. Explain the relation between the two graphs with reference to the carrying capacity of the grassland. 
3. Why is the knowledge of carrying capacity important for people? 

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains. 

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Carrying capacity, and 
factors affecting carrying 
capacity. 

● Using mathematical and 
computational representations to 
measure and analyse the carrying 
capacity of an ecosystem. 

● Recognise the significance of 
knowledge of carrying capacity 
for sustainable management of 
resources. 

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition 
2. National School Curriculum Framework in Science 
3. Carrying capacity - https://bit.ly/3et8ygG  

https://bit.ly/3vaP0ni
https://bit.ly/3HSqg8H
https://bit.ly/3f3fvEt
https://bit.ly/3et8ygG
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4. Ecological carrying capacity - https://bit.ly/30w14l4  
5. What factors affect the carrying capacity of the environment? - https://bit.ly/3vaP0ni  
6. Exponential and logistic population growth curves - https://bit.ly/3HSqg8H 
7. Simulation on carrying capacity - https://bit.ly/3nglMRI  

1.3 Ecosystem Stability          
(200 minutes) 

Competency: 

● Analyse the ecosystem based on the factors such as extrinsic, intrinsic and species diversity to 
understand how they influence the ecosystem equilibrium and stability for maintaining balance in 
nature. 

Scope:  

● This topic discusses the extrinsic and intrinsic factors that influence ecosystem stability and two 
components of ecosystem stability - resistance and resilience. It also focuses on the importance of 
species diversity in maintaining stability in an ecosystem.  

Learning Objectives:  

● Describe the extrinsic and intrinsic factors that influence the ecosystem equilibrium and its stability. 
● Analyse the influence of ecological resistance and resilience on ecosystem stability.  
● Justify that species diversity contributes towards ecosystem stability. 

Learning Experiences 

The natural world is very dynamic. The varieties of species and their populations in an ecosystem may 
change over time. These changes are influenced by various factors that affect their growth and reproduction. 
Nevertheless, the ecosystem as a whole always tends to remain in equilibrium.  

The natural law is that an ecosystem will maintain its stability, either by its ability to resist or be resilient 
unless it is destroyed or its resources are overexploited. Both ecosystem resistance and resilience can occur 
at the community, population and individual level. Maintaining ecosystem stability is vital because it 
ensures life for the organisms that live in it. 

Among many factors, species diversity is one of the most important components in maintaining ecosystem 
stability. Species diversity refers to the number of different species and the relative abundance of each of 
those species present in an ecosystem. Different species of organisms living in an ecosystem have different 
ecological niches and tolerance to environmental changes. These ecological interactions have a major 
influence on how the ecosystem functions to sustain ecosystem stability. 

Learners browse the information on factors influencing ecological resistance and resilience to sustain 
ecosystem stability at the suggested weblink https://bit.ly/3F8DLiO, https://bit.ly/3t8RfsH, 
https://bit.ly/3f1YE4H, or any other relevant sources.  

Using the knowledge on ecosystem resistance and resilience, construct graphs to represent the following 
conditions of an ecosystem.  

https://bit.ly/30w14l4
https://bit.ly/3vaP0ni
https://bit.ly/3HSqg8H
https://bit.ly/3nglMRI
https://bit.ly/3F8DLiO
https://bit.ly/3t8RfsH
https://bit.ly/3f1YE4H
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1. Ecosystem A: Low Resistance and Low Resilience. 
2. Ecosystem B: High Resistance and Low Resilience. 
3. Ecosystem C: Low Resistance and High Resilience. 
4. Ecosystem D: High Resistance and High Resilience. 

Explore the role of species diversity on ecosystem stability by browsing the suggested weblinks: 
https://bit.ly/3F7KVnq,  https://go.nature.com/33dDDBs or any other relevant books.  

Develop a flowchart representing species diversity and factors influencing ecosystem stability (both 
extrinsic and intrinsic). Present the flowchart to the class or upload it in the Google Classroom.  

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains. 

Scientific knowledge Working scientifically Scientific values and attitudes 

● Intrinsic and Extrinsic factors 
affecting ecosystem stability. 

● Ecosystem resistance and 
resilience. 

● Ability to construct 
graphs and flow charts. 

 

● Value species diversity in 
maintaining ecosystem stability. 

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition  
2. National School Curriculum Framework in Science  
3. Ecosystem stability - https://bit.ly/3F8DLiO, 
4. What is ecosystem stability -  https://bit.ly/3t8RfsH,  
5. Resistance and Resilience - https://bit.ly/3f1YE4H  
6. How can species diversity affect ecosystem stability? - https://bit.ly/3F7KVnq 
7. Biodiversity and Ecosystem Stability - https://go.nature.com/33dDDBs  

 

 

 

 

 

 

 

 

 

https://bit.ly/3F7KVnq
https://go.nature.com/33dDDBs
https://bit.ly/3F8DLiO
https://bit.ly/3t8RfsH
https://bit.ly/3f1YE4H
https://bit.ly/3F7KVnq
https://go.nature.com/33dDDBs
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Challenge Your Thinking: 

1. Imagine that the biogeochemical cycles stop functioning on the Earth. How would it affect the 
functioning of the Earth as a system?  

2. Your neighbour faithfully applied fertiliser to his lawn to ensure beautiful, healthy green grass. Explain 
how this fertilising habit affects at least one of the nutrient cycles. 

3. How do vegetation’s structure and composition within a community influence the diversity of animal 
life? 

4. How is ecosystem stability crucial to Bhutanese drive to achieve the goals of Gross National Happiness? 
5. The graph below shows the population of some reindeer that were introduced to an Alaskan island in 

1910. Use the graph to answer questions a, b & c. 

 

 

 

 

 

 

a. Interpret the graph. 
b. What might have caused the sudden spike in the graph? 
c. Based on the graph, predict the carrying capacity of the island for reindeer?  
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2. Environmental Issues and Concerns 
The environment is our life support system. The environment has supported the human race since the early 
periods of human settlement. People rely on the environment to meet their needs, whether vital or secondary. 
As the dependence of humans on the environment accelerates, the quality of the environment degrades at a 
greater pace, leading to various kinds of man-made disasters, and may trigger natural calamities.  

Environmental degradation has had various implications on the well-being of all living organisms on the 
Earth. Hence, humans have a greater role to adopt strategies to reduce the impacts of disasters and conserve 
the environment and natural resources. Some human cultures and traditions have helped in the conservation 
of the environment.  
 
2.1 People and Resource Consumption       

(400 minutes) 

Competency:  

● Evaluate one’s own ecological footprint to understand how lifestyle influences resource 
consumption and waste generation, and infer its impact on the state of carrying capacity of the Earth. 

Scope:  

● This topic covers the factors (social, cultural, economic, environmental, technological and political) 
that influence the consumption pattern which determines lifestyles. It also focuses on Ecological 
Footprint and its calculation to interpret the resource consumption and adopt measures to reduce 
Ecological Footprint. 

Learning Objectives:  

● Explain the concept of Ecological Footprint based on the factors that influence it. 
● Analyse the relationship between lifestyle and resource consumption. 
● Calculate one’s own ecological footprint to interpret resource consumption and lifestyle. 
● Investigate and suggest measures to reduce individual's ecological footprint.  

Learning Experiences 

The term ‘lifestyle’ refers to the way people live, which is influenced by the natural environment, social, 
economic, cultural, political, and other conditions people live in. It is generally expressed through our 
consumption patterns, habits, attitudes, tastes, and moral standards. In recent years, advancement in science 
and technology has also brought about major changes in people’s lifestyles.  

Today the world population is approx. 7.8 billion, and people on the Earth are using more of its resources 
than it can provide or regenerate. Every new born person is a new consumer, which adds to that increasing 
demand for resources and space. Some of us take or consume far more resources than others, which can 
lead to more exploitation and extinction. Therefore, we must find ways or steps to make our consumption 
sustainable.  

Watch videos from the weblinks: https://bit.ly/3vcTsBS, https://bit.ly/2N9wIBO, https://bit.ly/3Gc3gBn, or 
explore other relevant books to find relationships between lifestyle and resource consumption.   

https://bit.ly/3vcTsBS
https://bit.ly/2N9wIBO
https://bit.ly/3Gc3gBn
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Prepare a short video to explain the relationship between lifestyle and resource consumption. Share the 
videos with the class or upload them in the Google Classroom.  

The amount of resources required by people to improve their lifestyle and its availability in the bio-
productive areas is best explained by Ecological Footprint. The Ecological Footprint is the area of 
productive land and water ecosystems required to produce the resources that the population consumes and 
to absorb the wastes that the population produces. Ecological Footprint analyses the consumption and 
lifestyles of an individual, country or any activity against nature's ability to provide resources for 
consumption.  

Learners access the information on ecological footprint at weblinks: https://bit.ly/3epfuLH  
https://bit.ly/2Og6Gx2 or explore other online resources.  

Calculate individual Ecological Footprints using the Ecological Footprint calculator (Interactive simulation) 
available at https://www.footprintcalculator.org or refer to other relevant books or online resources. The 
ecological footprint calculator or formula assesses the individual consumption pattern to generate an 
approximate value to express individual ecological footprint in global hectares (gha).  

Keep a record of individual ecological footprint data to be used in the next activity. 

Browse information on measures to reduce individual ecological footprint weblinks https://bit.ly/3GaTTSw, 

https://bit.ly/3vc3vHh or explore other relevant books or online resources.  

Based on the information gathered on reducing the ecological footprint, develop and implement measures 
to reduce the individual ecological footprint. Again, calculate individual ecological footprint after 
implementing the measures. 

Compare the individual ecological footprint before and after implementing the measures. Share the result 
with the class or upload in Google Classroom. 

Use the weblink https://bit.ly/3GddIsd or explore other online resources on the global ecological footprint 
and answer the following questions.  

Questions 

1. Suppose the Average Earth share for an individual is 1.9 hectares, do you think the Earth could 
sustain the human population if everyone lived the same lifestyle like yours? Justify your answer.  

2. Justify why different countries have a different ecological footprint and suggest ways to minimise 
the global ecological footprint.  

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains. 

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Lifestyle and resources  
● Ecological footprint  

● Ability to calculate 
ecological footprint. 

● Awareness of lifestyle influencing 
the ecological footprint.  

https://bit.ly/3epfuLH
https://bit.ly/2Og6Gx2
https://www.footprintcalculator.org/
https://bit.ly/3GaTTSw
https://bit.ly/3vc3vHh
https://bit.ly/3GddIsd
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For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019  
2. National School Curriculum Framework in Science 
3. Future generation story - https://bit.ly/3vcTsBS  
4. Population and resources - https://bit.ly/2N9wIBO  
5. Environmental Pollution Animation - https://bit.ly/3Gc3gBn   
6. Ecological footprint animation - https://bit.ly/3epfuLH 
7. Ecological footprint explained - https://bit.ly/2Og6Gx2   
8. What is your ecological footprint? - https://www.footprintcalculator.org  
9. Reduce your ecological footprint - https://bit.ly/3GaTTSw,  
10. Eight ways to reduce ecological footprint - https://bit.ly/3vc3vHh 

2.2 Carrying Capacity of the Earth      
(150 minutes) 

Competency:  

● Use the knowledge and understanding of Ecological Footprint to justify the changing carrying 
capacity of the Earth. 

Scope:   

● This topic explains the carrying capacity overshoot and limiting factors that influence the carrying 
capacity of the Earth. 

Learning Objectives:  

● Explain the carrying-capacity overshoot. 
● Analyse the changing carrying capacity of the Earth. 
● Relate the carrying capacity to the survival of life forms. 

Learning Experiences 

The environment around us can support a certain number of individuals without a significant negative 
impact on the given organism and its environment. This relationship between the ecosystem and the 
population of an organism is generally understood as the carrying capacity. When a population surpasses its 
carrying capacity it enters a condition known as overshoot. Populations always decline to (or below) 
carrying capacity. How long a population stays in overshoot depends on the stored resources to support the 
increased numbers. A species usually enters overshoot when it taps a particularly rich but exhaustible stock 
of a resource.  

The carrying capacity of a given ecosystem can be extrapolated to larger ecosystems or even the whole 
world. Extrapolation of simple calculations of the carrying capacity of an ecosystem to the Earth can give 
us insights into the capacity of the Earth’s resources to support life on the Earth. 

https://bit.ly/3vcTsBS
https://bit.ly/2N9wIBO
https://bit.ly/3Gc3gBn
https://bit.ly/3epfuLH
https://bit.ly/2Og6Gx2
https://www.footprintcalculator.org/
https://bit.ly/3GaTTSw
https://bit.ly/3vc3vHh
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Learners study the carrying capacity overshoot graph available at https://bit.ly/2N1w74S or explore other 
online resources to deduce the factors that influence the carrying capacity. Make a presentation to share with 
the class. 

Read the case study available at weblink https://bit.ly/3nbObbz or other online resources for a better 
understanding of how natural resources degradation impacts the carrying capacity of an ecosystem.  

Questions 

1. What factors help to prevent populations from reaching their carrying capacity? 
2. How can we address population and carrying capacity challenges? 
3. Let us say that 800 people lived in a village at the end of 2010. The village can produce enough food 

to support a maximum of 1000 people at any given time. Hence, 1000 is the carrying capacity of 
that village. Now, let us assume that the annual birth rate of the village exceeds its death rate by 5%. 
This means that the population of the village increases by 5% annually. Interpret the above 
information in the form of graphs to explain the carrying capacity.  

Finally, make a brief note to justify the significance of carrying capacity for the survival of life forms and 
livelihood of people. 

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains. 

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Limiting factors of 
carrying capacity.  

● Ability to calculate carrying 
capacity using online tools or 
formulae.  

● Realise the impact of environmental 
degradation on the carrying 
capacity.  

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Carrying capacity and overshoot - https://bit.ly/2N1w74S 
4. The Saga of Easter Island: A History of Overpopulation - https://bit.ly/3nbObbz 
5. Carrying capacity learning from Bhutan - https://bit.ly/3rpc1Sz   

 

 

 

https://bit.ly/2N1w74S
https://bit.ly/3nbObbz
https://bit.ly/3nbObbz
https://bit.ly/2N1w74S
https://bit.ly/3nbObbz
https://bit.ly/3nbObbz
https://bit.ly/3rpc1Sz
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2.3 Disaster Risk Management                                          
(350 minutes) 

Competency:  

● Analyse disaster mitigation processes and phases of disaster risk management to understand the 
significance of disaster management plans and implementation towards promoting the safety of 
schools and the community.  

Scope:  

● This topic deliberates on disaster risk reduction management plan (DRRMP) including phases of 
DRM - pre-disaster, response, and post-disaster to reduce the impact of a disaster. It also covers the 
mitigation and challenges of the mitigation process. 

Learning Objectives: 

● Explain disaster mitigation processes.  
● Analyse the challenges in the disaster mitigation process to suggest measures of addressing them.  
● Develop a school disaster risk management plan incorporating the phases of DRM to reduce the 

impact of a disaster. 

Learning Experiences 

Bhutan is vulnerable to a range of natural disasters, including floods, earthquakes and landslides. Different 
forms of disasters affect the condition of the environment and people’s lives. Disasters are seen as 
catastrophic events beyond human control, and their effects vary in nature and magnitude.  

The impacts of disaster on humans and the environment can be minimised through mitigation by following 
proper Disaster Risk Reduction (DRR) procedures. Understanding the disaster risk, improving disaster 
management systems, and investing in DRR by preparing Disaster Management and Contingency plans 
including evacuation plans are some of the ways to reduce the disaster risks and their impacts. 

Learners visit the suggested web link https://bit.ly/3bw7lDj to learn about the Disaster Management and 
Contingency Plan of any Dzongkhag, or may browse other available resources for the information. Then, 
learners evaluate the plans and share their views in the class. 

Visit the video link on https://bit.ly/30wf6mt and https://bit.ly/3zFMdF7 or library to find out more details 
of the steps of the Disaster Management Cycle. Design posters and presents in the class.  

Watch the video “What caused the flash floods in Chamoli, Uttarakhand'' from the web link 
https://bit.ly/38rcKcY. Further, explore similar videos available on the internet. Discuss and design 
mitigation actions to manage risks associated with floods. 

Learners discuss with the school disaster focal person to find out details on the school disaster risk reduction 
plan to evaluate the challenges faced. Suggest ways of improving the school disaster risk reduction plan 
based on the knowledge and understanding of steps of the disaster management cycle. Share the work with 
the school disaster focal person or school administration.   

 

https://bit.ly/3bw7lDj
https://bit.ly/30wf6mt
https://bit.ly/3zFMdF7
https://bit.ly/38rcKcY
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Questions 

1. What is disaster risk reduction? 
2. Explain the different phases of the Disaster Risk Management cycle? 
3. Schools need disaster risk reduction management plans. Justify with reasons. 
4. Prepare a disaster risk management plan for your house along with the risk map. Create awareness 

among the family members. 

Assessment and Reporting  

Use rubrics or checklists to assess learners’ learning on the topic based on the three domains. 

Scientific knowledge Working scientifically Scientific values and attitude 

● Concept of disaster risk 
reduction, phases of disaster 
risk management cycle and 
mitigation actions. 

● Ability to gather 
information, design 
posters and develop 
disaster risk reduction 
plans. 

● Collaborate in carrying out tasks and 
willingness to explore and learn. 

● Value DRR plan in making a safe 
place.  

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Dzongkhag disaster management contingency plan - https://bit.ly/3bw7lDj  
4. A decade of progress in disaster risk management - https://bit.ly/30wf6mt 
5. Disaster Risk Management cycle - https://bit.ly/3zFMdF7 
6. The flash flood in Chamoli, Uttarakhand -  https://bit.ly/38rcKcY  

2.4 Greenhouse Effect                                  
(100 minutes) 

Competency: 

● Analyse the relationship between the greenhouse effect with global warming and climate change 
based on the available literature, and design a model to demonstrate how the greenhouse effect 
exacerbates global warming and climate change.  

Scope:  

● This topic encapsulates the relationship between the greenhouse effect, global warming and climate 
change.  

Learning Objectives: 

● Explain the greenhouse effect. 
● Design a model to understand the consequences of the greenhouse effect.  

https://bit.ly/3bw7lDj
https://bit.ly/30wf6mt
https://bit.ly/3zFMdF7
https://bit.ly/38rcKcY
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● Evaluate how our actions exacerbate the greenhouse effect.  

Learning Experiences 

With modern urbanisation and industrialisation, humans have been releasing more quantities of greenhouse 
gases into the atmosphere, thus contributing to enhanced greenhouse effects. The enhanced greenhouse 
effect traps more heat and gradually increases the average temperature of the Earth. This extra heat is among 
the primary causes of observed changes in the climate system over the years.  

Learners visit the weblinks https://on.nrdc.org/3t6q7ax and https://bit.ly/3eqTv7q to find more information 
on the greenhouse effect. Tabulate your findings under the following headings. 

Table 2.1     

Definition of the 
greenhouse effect 

Identify 
greenhouse gases 

Causes of the 
greenhouse effect 

Consequences of 
the greenhouse 

effect 

Greenhouse 
effect solution 

     

Learners watch the greenhouse effect simulation video available at https://bit.ly/2Om8tRc and use design 
thinking method to come up with a greenhouse model and correlate the phenomena in the real context.   

Gather evidence of the greenhouse effect in the community and its impacts on life of people through personal 
observation, or by conducting interviews with a few people in the community.  

Questions 

1. Correlate the greenhouse effect with global warming. 
2. “The world is constantly experiencing an increase in global warming”. Justify the statement.  
3. It is important for people to constantly ask themselves questions about their actions. Elaborate on the 

statement from the perspective of the greenhouse effect.  
4. Analyse how the greenhouse effect affects the livelihood of the farmers. Justify your claims with 

examples.  

Based on your understanding, evaluate how our actions exacerbate the greenhouse effect. Reflect on what 
changes one can make towards minimising the global warming as individual’s responsibilities.   

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains. 

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Greenhouse gases, 
enhanced greenhouse 
effect  

● Ability to construct 
greenhouse model  

● Realise how the greenhouse 
effect affects the well-being of 
people.   

For recording and reporting, refer to the National School Curriculum Framework in Science. 

https://on.nrdc.org/3t6q7ax
https://bit.ly/3eqTv7q
https://bit.ly/2Om8tRc
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Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Greenhouse effect simulation explanation - https://bit.ly/2Om8tRc 
4. Greenhouse effect - https://on.nrdc.org/3t6q7ax   
5. The enhanced greenhouse effect - https://bit.ly/3eqTv7q  

2.5 Climate Change                                               
(200 minutes) 

Competency: 

● Analyse risks posed by climate change to the social, physical, economic and wellbeing of people 
and the environment, and recognize that climate change is mostly influenced by human actions.  

Scope:  

● This topic explains the concept of Climate change, factors causing climate change and its impact at 
the national and global levels. 

Learning Objectives:  

● Evaluate risks that climate change poses to agriculture, water, human health, national security, and 
ecosystem.  

●  Justify climate change is mostly influenced by human actions. 

Learning Experiences 

The Earth’s climate is dynamic and always changes through natural cycles. Such changes have occurred for 
millions of years that always cause changes in the weather and climatic patterns. However, today the climate 
change that we are experiencing is more damaging than ever before, and is primarily caused by human 
activities. 

The changing climate constantly affects people and the environment in many ways. People experience 
effects of climate change, such as stronger hurricanes, severe heat waves, heavy precipitation and droughts. 
Some of these effects of climate change are life-threatening. On the other hand, longer growing seasons for 
crops can be good. However, as the Earth keeps getting warmer, the negative effects are expected to 
outweigh the positive ones.  

Learners explore the concept of climate change by browsing the internet or visiting libraries. Learners may 
use the link  https://bit.ly/2OsEEy to learn about climate change. Based on the understanding, evaluate risks 
that climate change poses to agriculture, water, human health, national security, and ecosystem. 

Watch “Climate Change - We are the problem & the solution (Animated Infographic)” from the web link  
https://bit.ly/2OqdnMG. Design a multimedia clip or a poster to advocate on impacts of climate change 
within your local community. Some suggestive measures should be included in the advocacy tools.  

Visit your locality to understand some tangible climate change effects affecting the community. Report your 
findings with recommendations.  

https://bit.ly/2Om8tRc
https://on.nrdc.org/3t6q7ax
https://bit.ly/3eqTv7q
https://bit.ly/2OsEEy1
https://bit.ly/2OqdnMG
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Questions 

1. How can a change in global average temperatures impact lives on the Earth? 
2. Rising sea levels would affect mountainous countries like Bhutan. Justify the statement. 
3. Explain how Bhutan’s pledge to remain carbon negative benefits its people?   
4. How does climate change affect the life of Bhutanese farmers? Justify with the real time evidence. 

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains. 

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Conceptual understanding of 
climate change and its 
threats.  

● Ability to design a 
multimedia clip or a 
poster.  

● Realise the threat of climate 
change on the lives of people.  

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. “Climate Change - We are the problem & the solution (Animated Infographic)” - 

https://bit.ly/2OqdnMG.  
4. Concept of climate change - https://bit.ly/2OsEEy1 

2.6 Initiatives on Climate Change                                
(150 minutes) 

Competency: 

● Analyse the global and national initiatives on climate change mitigation and design a mitigation plan 
for your locality or school, and recognize the need to initiate change in actions towards climate 
change.   

Scope:  

● This topic explores some of the global and national initiatives to combat and mitigate climate change 
such as the Earth Summit, UNFCCC, Kyoto Protocol and Paris Agreement. It further focuses on the 
initiatives taken at the local level.  

Learning Objectives:  

● Analyse the national and global initiatives against climate change.  
● Design climate change mitigation strategies.  

 

 

https://bit.ly/2OqdnMG
https://bit.ly/2OsEEy1
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Learning Experiences 

There has been a rise in temperature of about 1oC in summer and 20C in winter since 2000; reduction in 
irrigation water availability in some areas and other global warming effects; shifting precipitation patterns; 
changing growing zones; more severe weather; and worsening of air and water pollution and water scarcity. 
Since climate change is a global concern, various measures to combat and mitigate the causes of climate 
change are initiated at global, regional and national levels. 

Explore information on global initiatives to combat and mitigate climate changes using the internet or any 
other relevant sources. Focus on Earth Summit, United Nations Framework Convention on Climate Change 
(UNFCCC), Kyoto Protocol and Paris Agreement.  

The learner may use Table 2.2 to fill using the information acquired from surfing the internet. 

Table 2.2: Global initiatives on climate change 

Global Initiatives Institution date Objective Actions taken on climate change 

    

    

    

In addition, watch the videos at https://bit.ly/3l40dS8 and https://bit.ly/2OC6JTO.  

In the context of Bhutan, analyse the pros and cons of such initiatives for a Bhutanese farmer.  

Learners interview the Dzongkhag Environmental Officer or other relevant stakeholders, such as Gup, 
Mangmi, Tshogpa, forest range officers, agriculture extension officers, to find out various initiatives taken 
to combat and mitigate climate change in the locality.  

Frame a questionnaire for the interview with the help of the teacher. Write a report of the findings and share 
it with the class.  

Applying the knowledge of global and national initiatives on climate change, develop a climate change 
mitigation measure that can be practised at the school, household or community level. Share the mitigation 
measures in the class or through other relevant platforms.  

Questions 

1. What are the benefits of Bhutan being a member of the Kyoto Protocol? 
2. List down three strategies adopted by Bhutan towards combating climate change. 
3. How is UNFCCC relevant to Bhutan? 
4. What are some of the sacrifices that Bhutan has to make as a signatory to international conventions on 

climate? How do these commitments affect Bhutanese people in different areas of development? 

 

 

https://bit.ly/3l40dS8
https://bit.ly/2OC6JTO
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Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess learners in the following 
domains.  

Scientific knowledge Working scientifically Scientific values and attitudes 

● Concept on international and 
national initiatives to climate 
change. 

● Ability to synthesise the 
information, and 
communicate by using 
multimedia.  

● Share the responsibility and 
value of individual actions to 
climate change.  

 For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. New UN climate change initiatives - https://bit.ly/3l40dS8  
4. Innovative climate action initiative from Swedish firm welcomed by UNFCCC - 

https://bit.ly/2OC6JTO  

2.7 Phenology                                
(200 minutes) 

Competency: 

● Justify the role of phenology as a biological indicator of climate change by making predictions based 
on past available data to develop strategies or plans to minimise the causes of climate change. 

Scope:  

● This topic explains the phenophases to understand climate change. It describes how to interpret the 
data to predict the future course of climate change and develop a strategy to minimise the causes of 
climate change. 

Learning Objectives:  

● Explain phenology as the indicator of climate change 
● Evaluate different phenophases of plants based on past available data to explain the changing 

climate.   

Learning Experiences 

The environment changes under the influence of various factors and conditions. The biotic components of 
an ecosystem respond to the changes in order to survive and reproduce. Organisms demonstrate 
morphological and physiological changes with the changing physical conditions of the environment.  

Phenology is a science to measure the timing of life cycle events (phenophases) for plants, animals, and 
microbes, and infer how the environment influences the timing of those events. Observed phenological 

https://bit.ly/3l40dS8
https://bit.ly/2OC6JTO
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events include sprouting and flowering of plants in the spring; changing of colour of plants in the fall; birds 
migrating; insect hatching and animals hibernating. The timing of phenological events is sensitive to 
environmental conditions, which are influenced by climate change.    

Learners identify any plant within the school compound or around their house. Observe the phenophases of 
that plant on a periodic basis for 2 months. Take photographs and record any other information you think is 
useful, and maintain a record in your environmental profile. You may use the sample table to maintain the 
record of the observation.  

Table 2.3. 

Date  Time  Observation  Remarks  

    

    

For more information on phenology, visit https://bit.ly/3c7sH9b or browse the internet to search for relevant 
information.  

Phenology studies are based on environmental sensitivity, they are simple and cost-effective ways to 
measure environmental changes, including climate change over the long term. Phenology study has been 
found to be viable and an engaging citizen science program that stimulates significant interest and support 
from the public and schools. It provides insightful information about the impacts of climate change on the 
phenology of plants and animals. Besides generating yearly phenological records, it also promotes broad 
understanding and appreciation of nature among the younger generation and citizens. 

Learners interview a few farmers in the locality to collect information on how they apply the knowledge of 
phenology in farming and in other spheres of their life.  

Prepare a Nature Notebook to maintain a report to communicate the interesting findings to the class. Visit 
https://bit.ly/3JW78Zy to learn how to make and keep a Nature Journal or Notebook.  

Questions 

1. What are the factors that influence phenology? 
2. Every winter, black-necked cranes migrate to Bhutan from Tibet. What are the cues that the cranes 

use to start their migration? 
3. How do people use the knowledge of phenology for agricultural activities? 
4. Analyse how do phenophases of the organisms and climate change are interconnected? 

Write a reflection on what is phenology and what one can learn about the climate change through the 
phenophases of plants. 

 

 

 

https://bit.ly/3c7sH9b
https://bit.ly/3JW78Zy
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Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains. 

Scientific knowledge Working scientifically Scientific value and attitudes 

● Conceptual knowledge of 
phonology and 
phenophases.   

● Ability to identify 
phenophases and maintain 
a nature notebook.   

● Appreciate the phenophases and 
relate their significance to their 
life.  

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Phenology and climate change - Changing natures clock - https://bit.ly/3c7sH9b  
4. How to make and keep a Nature Journal or Notebook - https://bit.ly/3JW78Zy  
5. Equipment required – Camera, Digital thermometer, Digital Hygrometer, Digital Rain Gauge, 

Altimeter 

Challenge Your Thinking: 

1. The Digital revolution is becoming a part of today’s modernisation. How has the use of technology 
such as smartphones, laptops, software applications etc., influenced your lifestyle?   

2. With the construction boom in the country, there are lots of timber extraction activities. Explain the 
impacts of this activity on the carrying capacity. 

3. “Carrying capacity is the Earth’s limit”. What would happen to the well-being of humans if the 
human population exceeds the carrying capacity of the Earth? 

4. Forest plays a dual role in influencing the Ecological Footprint. Justify.  
5. How do global climate change influence biodiversity and cause extinction of species? 
6. Collect data on arrival and departure dates of Black-necked Cranes of over 5 years from the link 

http://www.rspnbhutan.org/ or gather information from other sources, and analyse the data to predict 
and explain phenology of Black-necked Crane in the next 10 years. 

7. Correlate the importance of phenology to understand climate change. 
8. Study the picture and interpret it in terms of phenophases. 

https://bit.ly/3c7sH9b
https://bit.ly/3JW78Zy
http://www.rspnbhutan.org/
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You can assess the above image from https://bit.ly/3ehislA 

9. Analyse how disaster and man actions are interconnected? 
10. Forest fires are vulnerable during winter in Bhutan. Identify a few mitigation measures to prevent 

forest fire. 
 

 

 

 

 

 

 

 

 

 

https://bit.ly/3ehislA
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3. Natural Resource Management 
Natural resources are the entities of the environment that support lives and ecological processes on the Earth. 
Diversity of life, energy resources, land, and water are some of the natural resources that are being used by 
humans for their economic and social values.   

With the increasing human population, natural resources are being used at a faster rate and unsustainably, 
thereby threatening the availability of the resources for future generations. Further, the production of waste 
by the increasing human population is deteriorating the quality and quantity of resources such as land, water, 
air, and biodiversity. 

Therefore, these limited natural resources need to be used sustainably through the implementation of 
effective resource management strategies. These management strategies if implemented effectively would 
not only provide sufficient resources to the present generation but also save resources for the generations to 
come.  
 
3.1 Measuring Biodiversity                                   

(200 minutes) 

Competency: 

● Analyse species of a locality to determine the diversity of an area and interpret the status of species 
diversity. 

Scope:  

● This topic explores the types of biodiversity. It gives more focus on measuring biodiversity with 
the use of tools such as Quadrat sampling and Simpson’s Index of Diversity. 

Learning Objectives:  

● Explain the species diversity.  
● Carry out a study on species diversity in a local ecosystem to understand the species diversity. 
● Assess the significance of species diversity for the wellbeing of people.  

Learning Experiences 

Earth as an ecosystem contains many other ecosystems: forests, deserts and rivers which are themselves 
made of smaller ecosystems. Different kinds of plants, animals and microorganisms live and interact in an 
ecosystem. Different organisms are collectively known as biodiversity. It varies from one ecosystem to 
another. Rich biodiversity is very important for maintaining the stability of an ecosystem. 

Biodiversity of habitat is quantified by taking into account the number of species present, as well as the 
abundance of each species. As species richness and evenness increase, diversity increases. Simpson’s Index 
of Diversity is a measure of diversity that takes into account both richness and evenness. 

Learners visit the library or other relevant sources to explore information on the types of biodiversity. 
Maintain notes or may prepare PPT slides and upload it in Google Classroom for the assessment.  
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Explore information on how to calculate species diversity using quadrat sampling and Simpson’s Diversity 
Index. Visit https://bit.ly/3rokhkf to learn on quadrat sampling and https://bit.ly/3c1SWho for Simpson’s 
Diversity Index or visit relevant sources for further information.  

Applying the knowledge on the calculation of species diversity, calculate diversity of three to four plots 
within the school campus. Plot a graph using the data collected. Analyse the diversity for different plots and 
interpret the findings.  

Questions 

1. Identify the predominant species from each plot. What could be the possible reason? 
2. What can you conclude from your study? 
3. State some of the importance of calculating diversity towards conservation of natural resources?  

Based on your understanding of the topic, analyse the significance of species diversity for the wellbeing of 
people. Make a presentation to the class or upload in any social media platform for comments and 
suggestions. 

Assessment and Reporting  

The teacher may use rubrics, checklists or any other assessment tools to assess the learner in the following 
three domains. 

Scientific knowledge Working scientifically Scientific value and attitudes 

● Biodiversity and types, 
Species richness and 
evenness. 

● Ability to use the Simpson 
Diversity Index to calculate 
species diversity. 

● Realise the importance of 
having varieties of biodiversity 
in an area. 

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Quadrat sampling - https://bit.ly/3rokhkf 
4. Simpson’s Diversity Index - https://bit.ly/3c1SWho  
5. Equipment required – Quadrat 

 

 

 

 

 

 

 

https://bit.ly/3rokhkf
https://bit.ly/3c1SWho
https://bit.ly/3rokhkf
https://bit.ly/3c1SWho
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3.2 Biodiversity Inventory   
(150 minutes) 

Competency: 

● Investigate flora and fauna to establish biodiversity patterns of a locality. 

Scope:  

● This topic includes flora and fauna diversity and endangered species in Bhutan, and biodiversity 
inventory.  

Learning Objectives:  

● Explain biodiversity inventory.   
● Maintain biodiversity inventory of an area to establish the baseline of species diversity.  
● Justify the importance of biodiversity inventory.  

Learning Experiences 

Biodiversity inventory is an attempt to document and identify all biological species living in some defined 
area, usually a park, reserve or research area. These inventories are usually presented in the form of species 
lists, which are important for identifying rare or threatened species, useful or harmful species, the 
geographical distribution of species and new species for research on future industrial and agricultural 
application. Inventories also provide data for establishing biodiversity patterns and endemism and evolution.  

Biodiversity inventories are important because ecosystem management requires baseline data on the 
occurrence, distribution, and state of biodiversity for a defined area.  Information from a species list can be 
used to calculate the percent of species per area. For example, the result of an inventory of a wetland habitat 
may include 40% birds, 25% toads and frogs, 15% snakes, and 20% lizards.  

The information on the threatened and endangered species of plants and animals of Bhutan can be obtained 
from the web link https://bit.ly/3kL3xBr or any other relevant websites. Prepare PPT to share your finding. 

International Union for Conservation of Nature (IUCN) established in 1964, maintains a record of Red List 
of Threatened Species to provide the global conservation status of animal, fungi and plant species. The 
categories are data deficient (DD), least concern (LC), near threatened (NT), Vulnerable (VU), Endangered 
(EN), critically endangered (CR), Extinct in the wild (EW) and extinct (EX).  

Learners assess the richness of the biodiversity of the school or local area. In groups of 4 to 5, discuss the 
type of species that you wish to collect as part of the biodiversity inventory. Ensure that no two groups are 
working on the same species. Some suggested species could be vegetables, cereals, fruits, ornamental 
flowers, wildflowers, medicinal plants, birds, butterflies, insects, domestic animals.  

Document the information collected properly, which can be used for future reference for others interested 
in the same field of biodiversity.  

Gather primary information by visiting the local areas and talking to village elders, civil servants who work 
in the same field of area and your teacher besides obtaining information from the library or internet. Since 

https://bit.ly/3kL3xBr
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the activity involves fieldwork for data collection, it can be completed and submitted within a week with a 
report.  

Record the findings in Table 3.1. The table given below is the sample developed for the learners.  

Table 3.1. Biodiversity inventory  

Area: Drukgyel HSS School Compound 

Species Description  Number observed Habitat Category 

Crow or Ola 

It is a black bird 
commonly observed in 
the area. It has a large 
beak. 

12 Forest Least concern 

     

Use the data and calculate Simpson’s Diversity Index. Determine the potential diversity of the study area.  

Each group collects a few plant samples and preserve them by using an Herbarium press. The group makes 
a creative display of samples collected, both plant and animal parts. 

Do library research or browse the internet to identify endangered flora and fauna of Bhutan. Record the 
findings with pictures and drawings followed by a short description. Upload in relevant social media 
platforms for public awareness.  

Questions 

1. Rich biodiversity maintains the stability and health of an ecosystem. Justify. 
2. Analyse the relationship between the biodiversity and the economy of a country.  
3. Explain how you can use biodiversity inventory in your locality to inform the conservation effort.  
4. What are the important roles Bhutan can play towards the global conservation of biodiversity? 

Assessment and Reporting  

Teacher may use rubrics, checklists or any other assessment tools to assess learners in the following three 
domains. 

Scientific knowledge Working scientifically Scientific value and attitudes 

● Conceptual knowledge 
of biodiversity 
inventory, species 
diversity, roles of IUCN.   

● Ability to maintain proper 
biodiversity inventory, and 
classify flora and fauna as 
per the categories of IUCN.  

● Realise the significance of 
biodiversity inventory towards 
conserving species diversity.   

For recording and reporting, refer to the National School Curriculum Framework in Science. 
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Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition 
2. National School Curriculum Framework in Science 
3. Bhutan biodiversity information - https://bit.ly/3kL3xBr 

3.3 Conservation of Biodiversity in Bhutan      
(250 minutes) 

Competency: 

● Evaluate the conservation initiatives implemented for the sustenance of biodiversity, and 
understand the diverse initiatives and the roles of different organisations and indigenous practices 
in Bhutan in conserving biodiversity.  

Scope:  

● This topic discusses the conservation roles of relevant national and community organisations in 
Bhutan. It also explores the roles of indigenous practices in the conservation of biodiversity. 

Learning Objectives:  

● Analyse conservation roles of relevant organisations. 
● Design an action plan to conserve the biodiversity of a school.  
● Evaluate the roles of indigenous practices in biodiversity conservation.  

Learning Experiences 

Conservation of biological diversity is important for the survival of all life forms. Without a healthy 
biodiversity, there will be adverse effects on livelihoods, ecosystem services, natural habitats, and food 
security. 

Biodiversity is under threat as a result of anthropogenic activities. What are some of these activities that 
cause biodiversity loss? What can we do to conserve our biodiversity?  

Revisit the school compound biodiversity inventory conducted earlier. Identify some threats to the species 
recorded in the findings. Further, explore relevant internet sources and libraries to find out potential threats 
of biodiversity loss around the world. 

To conserve and enrich biodiversity, various conservation efforts like in-situ and ex-situ are initiated, 
including the implementation of stringent legislations and policies. Traditional conservation practices also 
contribute to the conservation of biodiversity.  

Visit the web link https://bit.ly/3t3QHB4 to watch the video on conservation. Explore through the internet 
and library books to find out the roles of the following organisation in conserving biodiversity.  

 

 

 

https://bit.ly/3kL3xBr
https://bit.ly/3t3QHB4
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Table 3.2. Organisations involved in biodiversity conservation 

Organisation Conservation roles 

Department of Forests and Park Services Protected area management, forest 
management, etc. 

National Biodiversity Centre  

Department of Livestock  

Department of Agriculture  

Bhutan Agriculture and Food Regulatory Authority  

National Environment Commission  

Department of Geology and Mines  

National Land Commission  

Royal Society for Protection of Nature  

World Wide Fund for Nature (WWF)  

Bhutan Trust Fund for Environmental Conservation  

United Nations Development Programme  

Bhutan for Life  

Ugyen Wangchuck Institute for Conservation and 
Environment Research (UWICER) 

 

Design a simple action plan to conserve biodiversity based on the findings of a school or local area 
biodiversity inventory. Present the plan to the school administration or local government to seek help and 
guidance to conserve biodiversity. 

Visit a nearby community to find out the indigenous practices, for example, https://bit.ly/38mmmG3,  
towards biodiversity conservation. Make short video clips showing the indigenous practices of the 
community. Upload it on social media platforms to create awareness of the importance of conservation.  

 

 

 

 

https://bit.ly/38mmmG3
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Assessment and Reporting  

Teacher may use rubrics, checklists or any other assessment tools to assess learners in the following three 
domains. 

Scientific knowledge Working scientifically Scientific value and attitudes 

● Initiatives taken by 
different organisations. 

● Ability to design an action 
plan to conserve biodiversity.  

● Realise the importance of 
indigenous practices towards 
biodiversity conservation.  

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition 
2. National School Curriculum Framework in Science 
3. Conservation in Bhutan: Journey of Bhutanese foresters - https://bit.ly/3t3QHB4 
4. Buli community: Guardians of conservation - https://bit.ly/38mmmG3 

3.4 Land Use and Management               
(250 minutes) 

Competency:  

● Demonstrate the understanding of strategies for sustainable use of land based on the knowledge of 
the change in land use patterns and forms of land use, and analyse the impacts on socio-economic 
development.  

Scope: 

● This topic deals with the identification of land use patterns, land use change, impacts of various 
forms of land use and land use change.  

Learning Objectives:  

● Assess the land use patterns to identify negative impact of various forms of land use and land use 
change on the environment. 

● Explain the principles of sustainable land management practises. 
● Design a smart land use model for sustainable use of land. 

Learning Experiences 

Land use include the modification and management of land for different purposes and land use patterns are 
dictated by its topography, climatic conditions, natural resources availability, population growth, and 
economy of the society or country. Smart land management practises are required for sustainable land use, 
thereby improving the productivity of the land resources and improving the wellbeing of people. 

To gain an understanding of the land use and land use pattern, use the internet or refer to relevant resources. 
Reflect on forms of land use and the changing trend in Bhutan.  

https://bit.ly/3t3QHB4
https://bit.ly/38mmmG3
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Using Google Earth application at https://bit.ly/3emVzgI, analyse the land use change that you see in 
Babesa, Thimphu, between 2003 till date (use timeline tool in Google Earth application). Record the 
observations.  

Design a timeline of events to analyse the changing land use pattern in the area and its impacts on the 
environment. By using the same method, you may also explore land use change in your locality.  

Explore information on the principle of land management from the internet or other relevant sources.  

Visit the local community to collect data on land use patterns. Applying the knowledge of land use and land 
use change, develop a smart land use model that can be used by the community. While designing the smart 
model, learners may seek help from agriculture experts. Share the smart land use model with the community.  

Questions 

1. What are some of the reasons that cause land use and land use change in your locality? 
2. What are some of the impacts that you foresee on the environment due to road construction in the 

locality?  
3. How would the implementation of a smart land use model prevent the degradation of land resources? 
4. Explain how farmers in your locality can use the knowledge of principles of land use management for 

better production.   

Assessment and Reporting  

The teacher may use rubrics, checklists or any other relevant assessment tools to assess the learner in the 
following three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Concept of land use and land 
use change, and principles of 
land management. 

● Ability to design smart 
land use models.  

● Realise the importance of smart 
land use for enhancing 
productivity. 

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Web-Based Google Earth - https://bit.ly/3emVzgI 

 

 

 

 

https://bit.ly/3emVzgI
https://bit.ly/3emVzgI
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3.5 Waste and Waste Management     
(250 minutes) 

Competency:  

● Demonstrate the understanding of waste management and waste management strategies, and suggest 
ways to change consumption behaviour to minimise waste generation.   

Scope:  

● This topic discusses waste with a focus on solid waste, the classification of solid waste on the basis 
of its physical, chemical and biological properties. It also discusses the importance of solid waste 
management and the hierarchy of solid waste management.  

Learning Objectives: 

● Explain the waste management hierarchy based on waste types.  
● Segregate waste into different types based on their physical, chemical and biological properties.  
● Design a waste management plan to manage waste in the school. 

Learning Experiences 

Huge amounts of waste in the form of solid, liquid and gases are produced by humans every day. The 
traditional Bhutanese lifestyle was environmentally friendly, as it generated fewer wastes because people 
generally used natural and organic materials. With the change in times, consumption patterns have changed, 
leading to an increase in waste production, especially non-degradable wastes. The non-degradable wastes 
pollute our environment, posing threats to the health of the environment and other living organisms. 
Understanding the source, nature, and proper management of different types of waste is important for 
maintaining the health of ecosystems and living organisms.  

Learners watch a video on the wastes by accessing the link, https://bit.ly/2PCwXWJ, or explore other 
relevant resources.  

Go around your school campus, collect wastes, observe, identify the origin and categorize the waste into 
different types based on, physical nature, chemical composition, and biological properties. Record your 
observation in the form of a table.  

Analyse the waste types to infer the consumption patterns of students. Make a poster and display it in the 
school, or use other means to communicate the findings.  

Carry out a field trip to a nearby village, collect wastes, and use POE (Predict, Observe and Evaluate) model 
to explain the source, type, and reasons generating different types of waste by types. Design a poster to 
create awareness to the community on the negative impact of waste.  

Gather information on waste management and waste management hierarchy (https://bit.ly/3eguony), and 
design a waste management plan that can be used in the community. Share your plan with the class or upload 
it on the social media platform.  

 

 

https://bit.ly/2PCwXWJ
https://bit.ly/3eguony
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Questions 

1. Distinguish between hazardous and non-hazardous waste and give two examples each. 
2. What are some of the impacts that you foresee on the environment with the increasing amount of waste 

generated in the community? 
3. Which category of waste is common in your community? Explain why some wastes are generated 

more than others. 

Assessment and Reporting  

The teacher may use rubrics, checklists or any other relevant assessment tools to assess the learner in the 
following three domains.  

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Concept on waste, types of 
wastes and waste 
management. 

● Ability to classify wastes 
based on types, source, and 
composition, and design 
waste management plans. 

● Sense of maintaining a clean 
environment.  

● Take responsibility to manage 
waste. 

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition 
2. National School Curriculum Framework in Science 
3. Introduction to waste - https://bit.ly/2PCwXWJ 
4. Trash Tag Challenge going viral in Bhutan - https://bit.ly/3v9A1Kg 
5. The waste hierarchy explained - https://bit.ly/3eguony 

3.6 Energy Sources                              
(250 minutes) 

Competency:  

● Demonstrate the understanding of various methods of energy conservation, and design technology 
to save energy for long-term sustenance of energy resources. 

Scope:  

● This topic encapsulates various sources of energy available in Bhutan, classification of energy 
sources into renewable and non-renewable. It also discusses various energy conservation strategies.  

Learning Objectives: 

● Identify potential sources of energy resources available in Bhutan and make an analysis to choose 
the most reliable alternative source of energy for the community. 

● Design energy conservation strategies that can reduce energy consumption.  
● Design a device which depends on alternative energy sources.  

https://bit.ly/2PCwXWJ
https://bit.ly/3v9A1Kg
https://bit.ly/3eguony
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Learning Experiences 

Energy is derived from renewable and non-renewable sources. The energy derived from renewable sources, 
such as, sun, wind, river water, ocean tides, plants, algae, and hot springs is considered as ‘green’ or ‘clean’ 
energy as it does not emit pollutants, or produce any kind of hazardous wastes. On the other hand, fossil 
fuels are non-renewable, as it takes millions of years to replenish once the stock is depleted. Due to growing 
population and development, there is huge pressure on the stock of energy base available. As such, it is 
important for us to look for alternate sources of energy and devise sustainable management practices to 
make the energy available for future generations as well.  

Learners carry out literature review using reliable sources (library or web), on different types of energy 
resources available in Bhutan. The information can be searched using the web link at https://bit.ly/3veiJMe 
and Environmental Science textbook for class X (2019). 

After gathering information, tabulate your findings of different energy resources available in Bhutan. 
Identify the energy resource/s that are used the most and the least. Identify the best possible alternate source 
of energy for Bhutan in the future. Make a presentation of your work.  

Explore web resources and relevant books or visit a nearby community to gather information on the 
challenges in conserving energy (solar, hydro, and wind) in Bhutan.  The learners may also discuss and list 
down challenges with reasons.  

The learners may access the web link https://bit.ly/30r5SIm on energy efficiency and https://bit.ly/3v32AsF 
on the national energy efficiency and conservation policy of Bhutan. Using the information gathered, design 
conservation strategies that are applicable in the community.  

Based on the energy conservation strategies developed, design a prototype model which can be used using 
alternative energy sources at home. Write a detailed report on the working of the model.  

Questions 

1. What considerations are vital in deciding energy sources for the community or the nation? 
2. Bhutan has implemented the green tax policy against the import of vehicles and machineries which 

run on fossil fuels. Argue on the green tax policy with valid reasons. 
3. How do your conservation strategies enhance sustainable use of energy? What are some of the 

challenges you foresee in the implementation of your strategies? Discuss the ways to overcome the 
challenges. 

4. Analyse the pros and cons of Bhutan’s dependency on Hydropower for energy and revenue.  

 

 

 

 

 

 

https://bit.ly/3veiJMe
https://bit.ly/30r5SIm
https://bit.ly/3v32AsF
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Assessment and Reporting  

Teacher may use rubrics, checklists or any other assessment tools to assess learners in the following three 
domains. 

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Concepts on types of 
energy, energy sources, 
energy conservation 
strategies.  

● Ability to gather 
information and design a 
model using alternative 
energy sources.   

● Recognize the need to diversify 
the energy sources for energy 
security.   

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition  
2. National School Curriculum Framework in Science  
3. Renewables Readiness Assessment: Kingdom of Bhutan - https://bit.ly/3veiJMe  
4. Energy efficiency improvements among industries in Bhutan - https://bit.ly/30r5SIm 
5. National energy efficiency and conservation policy - https://bit.ly/3v32AsF 

Challenge Your Thinking: 

1. Rationalise the effect of climate change on the loss of biodiversity and impact on the livelihood of 
people? 

2. Analyse the benefits that Bhutan cherishes from the rich biodiversity? 
3. Explain the importance of traditional and cultural practices in biodiversity conservation? 
4. Biological corridors help in the conservation of biodiversity. Support with reasons. 
5. How does Article 5 of the Constitution of the Kingdom of Bhutan guide the conservation of our rich 

biodiversity? 
6. You are a forest ecologist living and working in a logging community. An endangered salamander has 

recently been discovered in your area. What arguments would you make for and against adding the 
salamander to the official endangered species list? 

7. As per the Land Act of the Kingdom of Bhutan, people are not allowed to convert or build 
infrastructures in the wetland (Chhuzhing). What are some of the advantages of this Act in conserving 
land?  

8. Imagine yourself as an environmental officer in one of the Dzongkhags where there is a waste 
management issue. Develop a strategy to mitigate the waste management issue.  

9. Although Bhutan has an abundance of hydro-energy, the government stresses on energy conservation. 
What would be some of the reasons for the government to stress on conserving energy? 

10. Illustrate and explain energy conservation using an energy priority pyramid? 
 

 

https://bit.ly/3veiJMe
https://bit.ly/30r5SIm
https://bit.ly/3v32AsF
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4. Sustainable Development 
Sustainable development was defined in the World Commission on Environment and Development 1987 
Brundtland report, ´Our Common Future’ as ‘development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs.’. Sustainable development attempts 
to balance socio-economic development and environmental conservation through the idea of sustainable 
consumption and production.  In Bhutan, development activities are guided by the philosophy of Gross 
National Happiness (GNH), which proclaims that “Gross National Happiness is more important than Gross 
National Product ''It lays emphasis on social, economic, spiritual, and environmental well-being as the 
means and ends of development. Bhutan is also a member of various multilateral environmental agreements 
to pursue sustainable development goals and objectives in line with Gross National Happiness, which is the 
development philosophy of Bhutan.  
 
4.1 Sustainable Consumption and Production     

(200 minutes) 

Competency:  

● Relate consumption and production patterns with sustainable development, and model strategies to 
promote sustainable development. 

Scope: 

● This topic introduces the concept of sustainable development and the three dimensions. It also 
discusses consumption and production and relates to sustainable development. It explores how to 
design a model of sustainable consumption and production.  

Learning Objectives:  

● Explain the concept and dimension of sustainable development to derive its relevance to Bhutan. 
● Evaluate the consumption and production pattern in relation to sustainable development. 
● Identify sustainable consumption and production strategies initiated and implemented in Bhutan   

Learning Experiences 

We consume goods and avail services every day to satisfy our needs and desires, but the rate at which we 
do has a direct impact on the environment and the society. Firstly, these goods and services are obtained 
from natural resources, and the rate at which we consume these materials and services increases with the 
increasing number of people. This has immense pressure on the Earth’s natural resources. Secondly, a large 
amount of waste is generated from the goods and services which pollute our environment and degrade the 
resilience of nature.  

The essence of sustainable development is maintaining a stable relationship between human activities and 
the natural world. This implies that the economic growth does not deteriorate the quality of environment 
and social life in the community. People concerned about sustainable development suggest that meeting the 
needs of the future depends on how well we balance social, economic, and environmental objectives or 
needs when making decisions today. Hence, the objective of sustainable development is to ensure that the 
consumption and production are sustainable. 
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Learners may visit the web link https://bit.ly/3chTkIL, https://bit.ly/38sE4rv, and any other relevant internet 
sources and books to study the concept of sustainable development. Discuss the relevance of sustainable 
development in the Bhutanese context. 

Explore sources like  https://bit.ly/30m1Alt or any other relevant books to collect information on the goals 
of sustainable development.  

Work in groups to evaluate the relationship between consumption and production with a sustainable 
development approach of development.  

Watch the video at https://bit.ly/3ryxMhu and draw a conceptual model for sustainable consumption and 
production. You may refer to relevant books to explore more and share your conceptual model in the class. 

Questions 

1. Why is sustainable development crucial for Bhutan? 
2. Narrate some examples of sustainable consumption practices and unsustainable consumption practices 

in your community. 
3. What modification would you make in your lifestyle to make your consumption more sustainable? 

Assessment and Reporting   

Teacher may use rubrics, checklists or any other assessment tools to assess learners in the following three 
domains. 

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Relate consumption and 
production with sustainable 
development. 

● Design conceptual model 
for sustainable 
consumption and 
production. 

● Recognize the need to change 
the consumption behaviour.    

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. What is sustainable development? - https://bit.ly/3chTkIL  
4. Two minutes to understand sustainable development - https://bit.ly/38sE4rv  
5. Sustainable development goals - https://bit.ly/30m1Alt  
6. SDG 12 - Explaining responsible consumption and production - https://bit.ly/3ryxMhu 

 

 

 

https://bit.ly/3chTkIL
https://bit.ly/38sE4rv
https://bit.ly/30m1Alt
https://bit.ly/3ryxMhu
https://bit.ly/3chTkIL
https://bit.ly/38sE4rv
https://bit.ly/30m1Alt
https://bit.ly/3ryxMhu
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4.2 Sustainable Development Initiatives in Bhutan     
(250 minutes) 

Competency:  

● Examine the international and national sustainable development initiatives, and identify the 
opportunities and challenges in the implementation in Bhutan. 

Scope:  

● This topic discusses treaties, conventions and initiatives of sustainable development (Basel 
convention, UNESCO World Heritage Convention, International Plant Protection Convention, 
Vienna Convention for the Protection of Ozone Layer, Convention on International Trade in 
Endangered Species of Wild Fauna and Flora, Convention on Biological Diversity (CBD), United 
Nations Framework Convention on Climate Change and United Nations Convention to Combat 
Desertification) and identifies challenges in implementation particularly in Bhutan. 

Learning Objectives:  

● Analyse the international and national treaties, conventions and initiatives on sustainable 
development for Bhutan. 

● Identify the challenges of implementing sustainable development initiatives in Bhutan.  
● Evaluate the benefits of sustainable development initiatives for the wellbeing of people.   

Learning Experiences 

Sustainable development is fundamental to the global developmental process towards promoting the 
equitable, social and economic well-being of people. Bhutan upholds its commitment to the future 
generations through the alignment of national developmental priorities with the global sustainable 
development goals. At the global level, Bhutan is a signatory to various international treaties and 
conventions.  

Learners browse the internet or visit the school library to gather information on international treaties and 
conventions signed by Bhutan. Make PPT slides to present the findings in the class.   

Watch the video from the web link https://bit.ly/2N0uEMm “Group of experts boosts Sustainable 
Development in Bhutan” or visit libraries or any other relevant sources to review various sustainable 
development initiatives in Bhutan. Based on the understanding, compare the concepts and practices of 
sustainable development of global views with the Bhutan’s views. 

Further, watch videos available at weblink https://bit.ly/3rEEaE4  and https://bit.ly/2PQw64Y.  Based on 
the understanding of the sustainable development initiatives, learners discuss and make an analysis of the 
sustainable development of Bhutan including the opportunities and challenges. Make a presentation to the 
class or upload it in Google Classroom. 

Questions 

1. Identify some sustainable initiatives in your community that are in line with any international treaties 
signed by Bhutan. 

https://bit.ly/2N0uEMm
https://bit.ly/3rEEaE4
https://bit.ly/2PQw64Y
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2. Compare Bhutan's initiatives for sustainable development with the global initiatives. 
3. What are some of the opportunities and challenges in the implementation of the above initiatives? 
4. What were the reasons for Bhutan to accede to the Kyoto Protocol on 26 August 2002? 
5. How does the Gross National Happiness Commission ensure incorporation of the principles of GNH 

in projects and policies of Bhutan? 
6. Assess the advantages and disadvantages of sustainable development in the eyes of rural communities 

in Bhutan. 

Assessment and Reporting   

Teacher may use rubrics, checklists or any other assessment tools to assess learners in the following three 
domains. 

Scientific knowledge  Working scientifically  Scientific values and attitudes  

● Discuss treaties, 
conventions and 
initiatives of sustainable 
development. 

 

● Ability to research and review 
documents to identify the 
challenges in the 
implementation of sustainable 
development initiatives in 
Bhutanese society.  

● Appreciate the significance of 
international and national 
treaties on sustainable 
development.  

For recording and reporting, refer to the National School Curriculum Framework in Science. 

Resources:  

1. Environmental Science Textbook for Classes X, REC - 2019 Edition  
2. National School Curriculum Framework in Science 
3. Group of experts boosts sustainable development in Bhutan - https://bit.ly/2N0uEMm 
4. Sustainable development goals: 17 ways to act - https://bit.ly/3rEEaE4    
5. How can we make the world a better place by 2030 - https://bit.ly/2PQw64Y  

Challenge Your Thinking: 

1. What are the pros and cons of agreeing to international treaties and conventions for Bhutan? 
2. How does sustainable consumption ensure the availability of resources for the future? Justify with 

relevant examples. 
3. Justify Gross National Happiness as the Sustainable development philosophy for Bhutan? 
4. Gross National Happiness is the developmental philosophy for Bhutan while Sustainable Development 

is the global philosophy for development. Compare these two developmental philosophies. 
5. Analyse the sustainable development initiatives for the economic wellbeing of the people.  
6. A farmer has an acre of land to feed his or her five cows. Suggest how can the farmer practice 

sustainable use of the land to feed the cattle for the year.   
 

https://bit.ly/2N0uEMm
https://bit.ly/3rEEaE4
https://bit.ly/2PQw64Y
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Appendices I: Checklist and Rubrics 

Sample Checklist for Continuous Formative Assessment (CFA) on three assessment domains in environmental science 

Sample Checklists: Scientific Knowledge (SK) 

 
 

No. 

Class: Scientific Knowledge (SK) 
Topic: Ecosystem - Organisation and types 

Key: 
√ - Yes / X - No 

Learning objectives 
Name: 

Explains 
ecosystem 

Describes biome, 
niche and ecology 

Describes 
levels of 

ecosystem 

Explains the role 
of components and 
interactions in an 

ecosystem 

Recognizes 
habitats, dominant 

plants and 
animals 

Comments  

1 Tshering       

2 Wangmo       

        

Sample Checklists: Working Scientifically (WS) 

 
 
 
 
 

No. 

Class: Working Scientifically (WS) 
Topic: Ecosystem - Organisation and types 

Key: 
√ - Yes / X - No 

Learning 
objectives 

Name: 

Follow the 
activity 

instructions 
correctly. 

Participates 
actively in 

group 
activities.    

Records the 
observation 

appropriately. 

Identifies the 
raw materials 

needed for 
exploring the 

ecosystem 

Records all 
the biotic 

and abiotic 
components 

of the 
ecosystem 

Generalises 
the ideas and 
answer the 

questions in 
the learning 

activities 

Displays 
ability to 

gather 
suitable 

evidences 

Comments 

1 Choeki         

2 Jigme         
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Sample Checklists: Scientific Values and Attitudes (SVA)  

 
 
 
 

No. 

Class: Scientific Values and Attitudes (SVA)  
Topic: Ecosystem - Organisation and types 

Key: 

√ - Yes 
X - No 

Learning 
objectives 

Name: 

Respects 
others' 

views in the 
group 

discussion. 

Shares 
responsibiliti

es in 
carrying out 

activity. 

Shows 
cooperation 

in group 
discussion 

and activities. 

Demonstrates 
willingness to 

learn and try new 
things. 

Exhibits 
concern for 

self, others and 
environment.  

Demonstrate
s curiosity to 

learn. 
Comments 

1 Tashi         

2 Zomba        
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Sample Rubrics for Continuous Formative Assessment (CFA) on three assessment domains in Environmental Science 

D
o
m
a 
i 
n 

Criteria 

Performance Rating 

Remarks/ 
Feedbacks Exceeding (4) Advancing (3) Meeting (2) Approaching (1) Beginning (0) 

 
 
 
 
 
 
SK 

 
Content 
Explanation  
● Accuracy 
● Relevance 
● Organisation  

Explanation is 
precise, 
comprehensive, 
customised and 
appropriate. The 
sequence and 
organisation of ideas 
are logical in 
constructing the 
bigger idea.   

Explanation is 
accurate, complete 
and relevant. The 
ideas are well 
sequenced and 
relationships among 
ideas are clear. 

Explanation is 
accurate and 
complete. Most 
ideas are well 
sequenced.  

Explanation is 
inaccurate or 
incomplete. Few 
ideas are explained.  

Explanation is 
inaccurate or 
incomplete or not 
relevant. The 
sequence of ideas 
is confusing.  
 

 
 

 
Relevancy of 
examples 

Examples are 
meaningful and 
specific. 
All the concepts are 
clearly supported 
with relevant 
examples. 

Examples are 
meaningful and 
specific. 
All the concepts are 
supported with 
examples that are 
appropriate. 

Examples are 
meaningful but 
vague. Most of the 
concepts are 
supported with 
appropriate 
examples. 

Examples are 
neither specific nor 
meaningful. Only a 
few concepts are 
supported with 
examples.  

Examples are 
neither specific 
nor meaningful 
and do not 
support the 
concepts.  

 

 
Analysis  
● Accuracy 
● Relevancy  

Evidence is 
organised, insightful, 
interwoven and 
supports the analysis 
effectively.  

Evidence is 
organised and 
interwoven to 
support the analysis 
effectively.  

Evidence is 
organised and 
supports the 
analysis 
effectively.  

Evidence is 
organised but not 
effective in 
supporting the 
analysis. 

Evidence is 
neither organised 
nor related to the 
concept.  

 

 
 
 
 
 
 
 

Experimental 
design / 
materials / 
procedure 

All steps of 
procedure are 
identified, listed and 
logically sequenced.  
All materials are 
listed and safety 
issues have been 
clearly addressed. 

All steps of 
procedure are listed 
in detail and 
sequential. 
All materials are 
listed and safety 
issues have been 
clearly addressed. 

Most steps of 
procedure are listed 
in detail but not 
sequential. Most 
materials are listed. 
Most of the safety 
issues have been 
addressed. 

Few steps of 
procedure are listed 
but not sequential. 
Few materials are 
listed. Few safety 
issues have been 
addressed. 

Steps of 
procedure and 
materials are 
listed. Safety 
issues were not 
addressed. 
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W
S 

 
 
Investigation 
 

All pertinent 
variables and 
controls have been 
identified, 
appropriate and 
explained. Sample 
size is appropriate 
and explained. Data 
collected from 
relevant and 
maximum sources.  

Majority of the 
variables and 
controls have been 
identified and are 
appropriate but 
explained. Sample 
size is appropriate 
and explained. Data 
collected from 
enough sources. 

Most of the 
variables and 
controls have been 
identified and are 
appropriate but not 
explained. Sample 
size is appropriate. 
Data collected from 
enough sources. 

Few variables have 
been identified; 
controls are 
somewhat known. 
Sample size is not 
appropriate.  Data 
collected from a 
few sources. 
 

Inappropriate 
variables or 
controls used. 
Sample size is 
not considered. 
Data collected 
from    one 
source. 

 

Analysis and 
Reporting 

Conclusions are 
precise and 
appropriate.  Data 
analysis technique is 
appropriate and 
correctly computed. 
Analysis is rigorous 
and findings are 
interpreted with clear 
connection to the 
research question 
being studied. 
Alternative 
interpretations are 
developed into 
follow-on 
experiments to 
further limit 
conclusions.  

Conclusions are 
appropriate. Data 
analysis technique is 
appropriate and 
correctly computed. 
Analysis is 
interpreted and well-
connected to research 
questions. 
Alternative 
interpretations are 
developed to suggest 
further study.  

Conclusions are 
appropriate. Data 
analysis technique 
is appropriate and 
correctly computed 
to interpret. 
Alternative 
interpretations are 
considered but no 
suggestion for 
further study. 

Conclusions are 
appropriate. Data 
analysis technique 
is appropriate and 
correctly computed 
to interpret.  
Obvious alternative 
interpretations are 
omitted. 

Conclusions are 
inappropriate. 
Data analysis 
technique is 
inappropriate 
and/or incorrectly 
computed to 
interpret.  
Obvious 
alternative 
interpretations 
are omitted.  

 

 
 
 
 
 
 
 
 

Inquiry and 
creativity 

Demonstrates 
inquisitiveness and 
creativity in all the 
works clearly. 
Exhibit positive 
values and attitudes 
in carrying out tasks.  

Demonstrates 
inquisitiveness and 
creativity in the 
majority of the 
works. 
Exhibit values and 
attitudes in carrying 
out the tasks.  

Demonstrates 
inquisitiveness and 
creativity in most 
of the works. 
Exhibit values and 
attitudes in 
carrying out tasks. 

Demonstrates 
inquisitiveness and 
creativity in a few 
works.  
Exhibit less values 
and attitudes in 
carrying out the 
tasks. 

No 
demonstration of 
inquisitiveness 
and creativity in 
works. 
Lack values and 
attitudes in 
carrying out tasks 
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SV
A 

Personal 
Development and 
Responsibility 

Demonstrates 
educational growth 
and habits of 
scientific exploration 
through maintenance 
of progressive and 
comprehensive 
portfolios. 

Demonstrates 
educational growth 
and habits of 
scientific exploration 
through maintenance 
of comprehensive 
portfolios. 

Demonstrates 
educational growth 
and habits of 
scientific 
exploration through 
casual maintenance 
of portfolio. 

Demonstrates 
educational growth 
and habits of 
scientific 
exploration with a 
portfolio rarely 
maintained. 

Educational 
growth and 
habits of 
scientific 
exploration are 
not recorded.  
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Appendices II: Assessment Matrix 

 

Assessment Matrix for Environmental Science (Key Stage IV: Class IX-X) 

  
CFA 

 (In all the lessons for 
feedback and support) 

CSA  
(Scheduled performance level assessment)  

30% 

SA  
(Examination) 

70% 
CA+ SA 

Technique Technique 
Domain 

Total 

Term I 35 50 

SK WS SVA 

Assignment, Class 
activity, ES Profile, 
Project work, Test, etc. 

Assignment   1 1 1 

  
  

15 

Class activity  2 3 1 

Project work 1 1 1 

ES Profile 1 1 1 

 
Assignment, Class 
activity, ES Profile, 
Project work, Test, etc. 

Assignment 1 1 1 

 
 

15 
Term II 35 50 

Class activity 2 3 1 

Project work 1 1 1 

ES Profile 1 1 1 

Grand Total 10 12 8 30  70 100 
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Appendices III: Disciplinary Core Idea Wise Weighting and Instructional 
Time for Class IX 

Disciplinary core idea wise weighting and instruction time  

Sl. No Disciplinary and Sub-disciplinary Core Ideas Instructional Time 
(mins) 

Weighting 
(%) 

1. Systems in Nature  
1.1. Ecosystem Organisation and Types 300 6% 
1.2.  Biogeographical Zones and Biomes  250 5% 
1.3.  Interdependence in Nature: Organism Interaction  250 5% 
1.4.  Homeostasis  150 5% 

2. Environmental Issues and Concerns  
2.1  Classification of Natural Resources  200 5% 
2.2.  Natural resources and Human Societies - The 

Changing Relations  
250 6% 

2.3.  Natural Resources Degradation  350 6% 
2.4.  Pollutants and Pollution  300 8% 
2.5.  Disaster and Environment  300 8% 

3. Natural Resource Management   
3.1. Levels of Biodiversity  150 6% 
3.2. Biodiversity and its Importance  250 6% 
3.3. Watersheds 200 6% 
3.4. Watershed Management  300 6% 
3.5. Energy Resources and Consumption  300 8% 

4. Sustainable Development  
4.1. Sustainable Development - Concepts and Practises  300 7% 
4.2.  Developmental Perspective of Bhutan - The Gross 

National Happiness  
350 7% 

Total 4200  100% 

The total time required to complete the topic is 4200 minutes or 84 periods of 50 minutes in a period. 
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Appendices IV: Disciplinary Core Idea Wise Weighting and Instructional 
Time for Class X 

Disciplinary core idea wise weighting and instruction time  

Sl. No Disciplinary and Sub-disciplinary Core Ideas Instructional Time 
(mins) Weighting (%) 

1. Systems in Nature 
1.1. Biogeochemical Cycle  250 6% 
1.2.  Carrying Capacity  350 5% 
1.3.  Ecosystem Stability  200 5% 
2. Environmental Issues and Concerns 

2.1  People and Resource Consumption  400 7% 
2.2.  Carrying Capacity of the Earth  150 4% 
2.3.  Disaster Risk Management  350         7% 
2.4.  Greenhouse Effect  100 4% 
2.5.  Climate Change  200         5% 
2.6.  Initiatives on Climate Change 150         4% 
2.7.  Phenology  200         7% 
3. Natural Resource Management  

3.1. Measuring Biodiversity  250 6% 
3.2. Biodiversity Inventory  150 4% 
3.3. Conservation of Biodiversity in Bhutan  250 5% 
3.4. Land Use and Management  250 7% 
3.5. Waste and Waste Management  250 7% 
3.6.  Energy Sources  350 7% 
4. Sustainable Development  

4.1. Sustainable Consumption and Production  200 5% 
4.2.  Sustainable Development Initiatives  250 5% 

Total 4200 100% 
The total time required to complete the topic is 4200 minutes or 84 periods of 50 minutes in a period. 


