
 

Standards for Biology Teachers 

7-8 Grades 

 

 

 

 

 

 

 
 



Standard 1: Knows students and how they learn .Grade (7-8) 

Elements Performance indicators 

1.1 Demonstrate physical, 

social, intellectual, and 

emotional development 

and characteristics of 

students 

1.1.1 .utilizes the whole school as an environment to in hence students 

learning of biological concepts 

1.1.2 .prepare purpose full and sequential biological learning experiences 

that integrate learning areas and are responsive to students interest and 

learning styles  

1.1.3 .differentiate roles in the instructional  process based on biological 

content and purpose of  learning experiences  

1.1.4. Identifies biological learning out comes for individuals&  groups 

that are matched  to students developmental needs and are consistent with 

national curriculum requirements 

1.1.5 .Responds to students emotional  needs by providing appropriate 

support  

1.2 Understand how 

student  learn 

1.2.1.Engages students to take responsibility attaining biological learning 

goals 

1.2.2 .Build relationship with students by establishing and maintaining 

rapport and valuing each student as an individual 

1.2.3 .Facilitates collaborative learning processes 

1.2.4 .Respect and values the native language dilates of  their students & 

uses students’ current language skills to achieve content area learning 

goals. 

1.3 Understand students 

with diverse linguistic 

,cultural, religious and 

socioeconomic 

background 

1.3.1 .Give respect for students’ diverse cultures, language skills and 

experiences. 

1.3.2. Accept and values students diversity& treats equitably. 

1.4 Differentiate teaching 

to meet the specific 

learning needs of students 

4.1.1. Makes provision s inclusive of individual students with particular 

learning needs. 

4.1.2. Identifies gifted students based on established practices. 



with special needs 1.4.3 .Respect students’ individuals with different experiences, skills, 

talents and interests. 

1.4.4 .Listen & responds to students’ questions, comments, opinions, 

thoughts, ideas & silences. 

1.4.4. Seeks & uses support to students with disability & at risk students 

from specialists& other sources of expertise to enhance student learning. 

 

Standard 2: Knows content and how to teach it. Grade (7-8) 

 Content knowledge 

 

Elements Performance indicators 

1.1: Knowledge of 

Biology and Technology  

 

1.1.1Explains the role of biology to the society.  

1.1.2. Analyzes the relationship among branches of science.  

1.1.3. Analyzes the role of technology for the progress of biology and vice 

versa.  

1.1.4. Describes values that develop during biology education.  

1.1.5. Explains the significance of biotechnology.  

1.1.6. Explains the use of micro-organisms for industrial production.  

1.1.7. Organizes the role of technology for the progress of biology and vice 

versa.  

1.1.8. Identifies various areas where biotechnology is applicable.  

 

1.2: Knowledge of Cell 

Biology and Biochemical 

Molecules  

 

 

1.2.1. Describes parts of microscope and their functions.  

1.2.2. Describes how to use light microscope to examine cells.  

1.2.3. Describes the cellular basis of life.  

1.2.4. Identifies types of biochemical molecules that from components of cells.  

1.2.5. Identifies the major sub-cellular structures.  

1.2.6. Compares and contrasts features of unicellular and multi cellular 

organisms.  

1.2.7. Compares and contrasts prokaryotic and eukaryotic cells.  

1.2.8. Analyzes the structures and processes of plant and animal cells. 

1.2.9. Explains types, organization and functions of cells in multi cellular 

organisms  

 

1.3 Understand students  

1.3.1. Describes the types and characteristics of enzymes.  



with diverse linguistic 

,cultural, religious and 

socioeconomic 

background 

1.3.2. Describes how to demonstrate the effect of temperature, pH, substrate 

conc. and enzyme conc. on enzymatic activity.  

1.3.3. Explains the energy transforming sub-cellular structures  

 

1.3.4. Describes the cellular mechanisms of energy generation, and role of 

energy in cellular metabolism.  

1.3.5. Describes the significance of chloroplast during plant food 

manufacturing process.  

1.3.6. Discusses how to separate photosynthetic pigments by paper 

chromatography  

 

1.4: Knowledge of 

Biology of Plants  

 

 

1.4.1. Explains the diversity and characteristic features of major groups of 

plants.  

1.4.2. Describes the major features and habitat of Angiosperms.  

1.4.3. Analyzes the major body parts and functions of Angiosperms (flowering 

plants).  

1.4.4. Describes the types and reproductions in flowering plants.  

1.4.5. Explains the significance flower, seed and fruits for the success of 

Angiosperms. 

 

1.4.6. Describes how to demonstrate with simple experiments the importance 

of CO2, chlorophyll and light in photosynthesis.  

1.4.7. Identify the features of tropism in plants.  

1.4.8. Analyzes the various factors affecting plant growth and development.  

1.4.9. Discusses the steps in growing and caring for trees; and explains the 

advantages of growing indigenous trees over exotic ones for a given local area.  

 

1.5 Knowledge of Biology 

of  Plants animals 

 

 

1.5.1. Explains the general features and diversity animals.  

1.5.2. Compare and contrasts invertebrates and vertebrates.  

1.5.3. Describes the diversity and characteristic features of major phyla of 

invertebrates.  

1.5.4. Describes the diversity and characteristic features of major classes of 

vertebrates.  

1.5.5. Discusses the medical, economic and environmental significance of 

invertebrates.  

1.5.6. Lists down the economic and environmental significance of vertebrates.  

1.5.7. Lists down endemic birds and mammals of Ethiopia.  

 

1.5.8. Defines behaviors in animals.  

1.5.9. Describes types of behaviors in animals.  

 

1.6. knowledge of  Human 

biology and health 

 

1.6.1. Describes the physiology and anatomy of organs and mechanisms of 

functions various organ systems of human body.  



1.6.2. Explains how the human body regulates body temperature and ionic 

balance through the process of homeostasis. .  

1.6.3. Analyses the relationship of physical exercise, proper diet and the 

health.  

1.6.4. Describes HIV/AIDS, its impacts on the society and care and support to 

PLWHA; and life skills.  

 

1.7. knowledge of  

microorganisms and 

disease 

 

1.7.1. Describes how to demonstrate the natural distribution of microorganisms 

in the ecosystem.  

1.7.2. Describes how to observe, cultivate and control microorganisms.  

1.7.3. Explains with examples the significance of microorganisms in the 

ecosystem.  

1.7.4. Describes type and characteristics of viruses.  

1.7.5. Describes the importance of vaccines.  

1.7.6. Describes the common communicable diseases in Ethiopia and suggests 

their prevention mechanisms.  

1.7.7. Analyzes the medical, industrial and environmental   significance of 

microorganisms  

 

 

1.8. knowledge of  

Genetics and evaluation 

 

1.8.1. Describe the fundamental essence of genetics  

1.8.2. Compare and contrasts between sexual and asexual mode of 

reproduction.  

1.8.3. Describes the general life cycle of plants and animals.  

1.8.4. Explains DNA or chromosome is the hereditary material of cells and 

living things.  

1.8.5. Describes the phases and features of mitosis and meiosis.  

1.8.6. Explains the inheritance of traits from parents to offspring.  

1.8.7. Explains diversity among members of the same species occurs due to 

sexual reproduction.  

1.8.8. Explains the methods and significance of breeding.  

1.8.9 Defines evolution.  

1.8.10. Describes how species adapt to changes in the environment.  

 

1.9. knowledge of  

classification of organisms 

 

1.9.1. Discusses diversity of life forms.  

1.9.2. Describes the basic frameworks of taxonomic ranks.  

1.9.3. Explains the natural relationships between taxa of various levels.  

1.9.4. Describes systems of classification and rules of binomial nomenclature.  

1.9.5. Describes kingdoms of life.  

1.9.6. Describes the habitat, nutrition, reproduction, relationships, and 

representative organisms of Kingdoms [Monera, Protista, Fungi. Plantae and 

Animalia].  

 



1.10. knowledge of 

Ecology and Conservation 

of Natural Resources  

 

 

1.10.1. Describes ecological terminologies.  

1.10.2. Explains components of habitats and ecosystem.  

1.10.3. Explains the types and characteristics of abiotic components of an 

ecosystem.  

1.10.4. Discusses the interaction among biotic component of ecosystem.  

1.10.5. Describes how to estimate distribution of organisms in a given habitat.  

 

1.10.6. Describes methods of collecting and preserving plant and animal 

specimens.  

1.10.7. Analyzes the energy flow and nutrient recycling in the ecosystem.  

1.10.8. Explains how to demonstrate the types and characteristics of soil.  

1.10.9. Describes the types and methods of controlling soil erosion.  

1.10.10. Analyzes the effects of human activities on the ecosystem and 

conservation of natural resources.  

 

1.10.11. Explains how the Ethiopian vegetation has been affected in the 

historical past.  

 

 Pedagogy content  knowledge 

(7-8)Grades 

Element Performance indicator 

2.1:  Planning   

2.1.1. Explains the significance of designing appropriate learning 

strategies to motivate and encourage biology students in order to 

achieve biology learning goals.  

2.1.2. Describes the importance of establishing learning goals 

based on relevant course documentation, curriculum frameworks 

and school policy and address all students' diverse learning needs;  

2.1.3. Analyzes the significance of gathering information about 

learners’ previous experiences from a range of sources in order to 

design appropriate strategies that help students learn biology by 

themselves  

 

2.1.4. Discusses the need of planning the right learning strategies 

that respond to the learning needs of an individual or a group of 

students;  

2.1.5. Explains the significance of using knowledge of students' 

individual cognitive, social, emotional, and physical development 

to plan instruction and make 

 

appropriate adaptations to meet students’ unique needs;  

 



2.1.6. Describe the importance of planning lessons and units of 

biology that promote access to academic content standards for all 

students;  

2.1.7. Describes learning concepts of biology topics and using this 

knowledge is necessary to sequence activities and design 

instructional tasks;  

2.1.8. Analyzes the advantage of developing goals that prepare 

students for successful transition to their next learning 

environment;  

2.1.9. Analyzes using knowledge of the students’ to plan diverse 

learning instruction that supports their learning;  

2.1.10. Synthesizes the significance  

 

of planning instruction to allow enough time for student learning, 

review, and assessment;  

2.1.11. Discusses the importance of careful sequencing and the 

development of biological ideas, concepts, and skills in the lower 

grades of biology curriculum  

 

 

 
 

2.2:  Learning   

 

 

 

2.2.1. Describes that planning and implementing different learning 

strategies respond to the learning needs of an  individual or a 

group of students.  

2.2.2. Explains the significance of respect and caring while 

interacting with all students.  
2.2.3. Describes encouraging student is important to develop 

enthusiasm for and curiosity about the discipline.  

2.2.4. Describes instructional strategies based on the students' 

need, development progress, prior knowledge and misconceptions 

in biology;  

2.2.5. Explains relevant teaching strategies to develop knowledge, 

skills, problem solving and critical and creative thinking in 

biology; individual or a group of students.  

 
2.2.6. Discusses how to implement different teaching strategies that 

are responsive to diverse backgrounds of students;  

 
2.2.7. Analyzes effectively communicating with students enhance 

students learning abilities, resolving challenging problems, and 

achievements.  

2.2.8. Summarizes the significance of designing learning plans 

according to individual students’ biology learning styles and to give 

the necessary support for gifted as well as students with disability and 

at–risk;  



2.2.9. Discusses that developing appropriate teaching strategies to 

promote students problem solving, critical thinking, inquiry, and 

creativity capabilities for the level.  

 

 

2.3 Teaching  

 

 
2.3.1. Describes the importance of key concepts, level and spectrum 

of life, unifying principles, and theories within biology while teaching 

biology.  

2.3.2. Describes the significance of varied learning strategies like 

inquiry method, using life specimen, evidences, student-centered 

approach, field visits, problem-based learning, learning by 

competition, etc enhance biology learning.  

2.3.3. Explains the positive effect of using multiple representations 

and explanations of biological concepts that capture key ideas and 

links them to prior understanding of students’.  

 

2.3.4.Describes the importance of using effective communication 

strategies to convey ideas( such as using vocavolary &terminology) 

appropriate to the level of students  

.  

 
2.3.5. Discusses the importance of using different laboratory 

apparatus (e.g. microscope, hand lens, thermometer, etc.), safety 

measures during practical activities and handling chemicals during 

biology teaching;  

 
2.3.6.Explains collecting samples and preserving them for later use 

are necessary skills during biology teaching.  

 

2.3.7.Describes applying principles of TALULAR (Teaching And 

Learning Using Locally Available Resources) is necessary while 

teaching biology  

 
2.3.8.Summarizes using Information and Communication Technology 

contextualize and expand the students’ depth and breadth biology 

learning.  

 
2.3.9.Discusses the significance of using transitional tools (e.g. 

theories and principles.) during teaching biology enable students to 

make connections between theoretical and real world understanding  

 

 

2.4: Assessment  

 

 

 
2.4.1. Describes informal methods of assessment, information about 

students’ pedagogical knowledge and research as sources for active 

reflection, evaluation and revision of practice in biology.  

2.4.2. Explains the importance to prepare for appropriate adjustments 



based on the assessment of student learning while teaching.  

 

2.4.3. Describes the significance of effective evaluation strategies 

to address diverse learning needs and styles of students  

2.4.4. Describes applying different assessment methods to collect 

evidence of student progress and achievements; inclusive 

assessment and reporting strategies needs considering range of 

ability and diversity factors.  

2.4.5. Explains differences in learning styles among individuals or 

groups of students and then constructs or modifies assessment 

tasks to suit students’ known ways of thinking and demonstrating 

their learning.  

2.4.6. Discusses the need of implementing learning strategy that 

responds to the learning needs of an individual or a group of 

students.  

 

2.4.7. Discusses the significance of comprehensive systems of 

assessment of students’ learning outcomes.  

2.4.8. Describes evidences of achievement of learning outcomes 

inform ongoing learning experiences.  

2.4.9. Analyzes providing formative and summative information 

enhance students learning.  

2.4.10. Analyzes timely, ongoing, comprehensive information on 

student progress and achievement taking into account different 

backgrounds of parents, caregivers, students and other 

stakeholders improve biology learning.  

 

 
 

 

 

 

 



Standards for Biology Teachers 

9-10 Grades 

 

 

 

 

 

 

 

 
 



 

 

Standard 1: Knows students and how they learn .Grade (9-10) 

Elements Performance indicators 

1.1 Demonstrate physical, 

social, intellectual, and 

emotional development 

and characteristics of 

students 

1.1.1 .utilizes the whole school as an environment to enhance students 

learning of biological concepts 

1.1.2 .prepare purposeful and sequential biological learning experiences 

that integrate learning areas and are responsive to students interest and 

learning styles  

1.1.3 .differentiate roles in the instructional  process based on biological 

content and purpose of  learning experiences  

1.1.4. Identifies biological learning out comes for individuals &  groups 

that are matched  to students developmental needs and are consistent with 

national curriculum requirements 

1.1.5 .Responds to students emotional  needs by providing appropriate 

support  

1.2 Understand how 

student  learn 

1.2.1.Engages students to take responsibility attaining biological learning 

goals 

1.2.2 .Build relationship with students by establishing and maintaining 

rapport and valuing each student as an individual 

1.2.3 .Facilitates collaborative learning processes 

1.2.4 .Respect and values the native language dilates of  their students & 

uses students’ current language skills to achieve content area learning 

goals. 

1.3 Understand students 

with diverse linguistic 

,cultural, religious and 

socioeconomic 

background 

1.3.1 .Give respect for students’ diverse cultures, language skills and 

experiences. 

1.3.2. Accept and values students diversity& treats equitably. 



1.4 Differentiate teaching 

to meet the specific 

learning needs of students 

with special needs 

4.1.1. Makes provision s inclusive of individual students with particular 

learning needs. 

4.1.2. Identifies gifted students based on established practices. 

1.4.3 .Respect students’ individuals with different experiences, skills, 

talents and interests. 

1.4.4 .Listen & responds to students’ questions, comments, opinions, 

thoughts, ideas & silences. 

1.4.4. Seeks & uses support to students with disability & at risk students 

from specialists& other sources of expertise to enhance student learning. 

 

Standard 2: Knows content and how to teach it. Grade (9-10) 

 Content knowledge 

 

Elements Performance indicators 

1.1: Knowledge of 

Biology and Technology  

 

 

1.1.1. Describes the significance of biotechnology.  

1.1.2. Examines traditional biotechnological practices.  

1.1.3. Summarizes the microorganisms and biological processes involved in 

brewing and bread making.  

1.1.4. Describes the role of microorganisms in the treatment of wastes, 

recycling of materials and pollution control.  

1.1.5. Discusses the application of biotechnology in agriculture, medicine, 

nutrition, industries and environment  

 

1.2: Knowledge of Cell 

Biology and Biochemical 

Molecules  

 

 

1.2.1. Explains how to apply techniques of microscopy to study cells.  

1.2.2. Compares and contrasts the magnification and resolution of light and 

electron microscopes.  

 1.2.3. Compares and contrasts light microscope and electron microscope. 



1.2.4. Describes how to prepare temporary and permanent microscopic slides for 

observation.  

1.2.5. Distinguishes methods of cellular study.  

1.2.6. Identifies the biochemical molecules that compose cells.  

1.2.7. Evaluates the complexity of eukaryotic cells over prokaryotic ones.  

1.2.8. Summarizes the sub-cellular structure and their functions.  

1.2.9. Describes the processes and effects of diffusion and osmosis to different 

types of cells.  

1.2.10. Explains how turgor pressure develops in plant cells.  

1.2.11. Discusses permeability of cell membrane.  

 

1.3 Knowledge of 

Enzymes and Energy 

Transformation  

 

 

1.3.1. Describes the characteristic features of enzymes and their mode of 

action.  

1.3.2. Discusses factors affecting the activities of enzymes.  

1.3.3. Describes the structure and role of ATP.  

1.3.4. Explains the mechanisms of cellular energy transformations.  

1.3.5. Describes function of mitochondrion.  

1.3.6. Summarizes the metabolism of proteins, carbohydrates and lipids.  

1.3.7. Describes the structure, pigment organization and function of 

chloroplast.  

1.3.8. Explains the process and phases of photosynthesis.  

1.3.9. Explains photorespiration.  

1.3.10. Compare and contrasts C3 and C4 plants.  

 

1.4: Knowledge of 

Biology of Plants  

 

 

1.4.1. Describes the diversity and characteristics of  Cryptogams and 

Phanerogams.  

1.4.2. Explains the experiment and conclusions of Van Helmont.  

1.4.3. Describes the major steps, process, factor affecting and significance of 

photosynthesis.  



1.4.4. Describes nutrients, their uptake mechanisms, their roles and deficiency 

symptoms in plants.  

1.4.5. Analyzes responses in plants.  

1.4.6. Analyzes the significance of plant hormones.  

1.4.7. Discusses the processes of germination in dicots and monocots.  

1.4.8. Analyzes the significance of hormones during the growth and  

 development of plants.  

 

 

1.5: Knowledge of 

Biology of Animals  

 

 

1.5.1. Identifies the characteristics morphological and physiological features of 

the major invertebrate phyla and cites common examples for each.  

1.5.2. Identifies the characteristic morphological and physiological features of 

major vertebrate classes and cites common examples for each.  

1.5.3. Describes the diversity, major features, levels of body organization and 

relationships among major phyla of invertebrates.  

1.5.4. Describes the diversity, major features, levels of body organization and 

relationships among major classes of vertebrates.  

1.5.5. Describes types, features and importance of behavior and response to 

conditions in animals.  

1.6: Knowledge of Human 

Biology and Health  

 

 

1.6.1. Describes nutrition and the importance of nutrients and balanced diet to 

health.  

1.6.2. Organizes the physiology and anatomy of organs and mechanisms of 

functions various organ systems of human body (digestive, circulatory, 

respiratory, nervous, endocrine, excretory and reproductive systems). 

1.6.3. Explains the process and purposes of cellular respiration  

1.6.4. Describes the steps followed during artificial respiration.  

1.6.5. Describes the structures, receptors and mechanisms of functions of 

human sense organs [eye, ear, tongue, nose and skin].  

1.6.6. Discusses the structures involved and process of gametogenesis and 



fertilization in humans.  

1.6.7. Summarizes the menstrual cycle, menopause, and stages of pregnancy in 

humans.  

1.6.8. Discusses how the human body regulates body temperature and ionic 

balance through the process of homeostasis. .  

 

 1.6.9. Identifies the composition, groups and compatibility of blood.  

1.7: Knowledge of 

microorganisms and 

diseases  

 

1.7.1. Describes the diversity, major features and relationships among major 

microbial groups.  

1.7.2. Identifies the types and characteristics of major microbial groups.  

1.7.3. Describes how to demonstrate the natural distribution of microorganisms 

in the ecosystem.  

1.7.4. Explains with examples the significance of microorganisms.  

1.7.5. Discusses how to demonstrate techniques commonly used to study, 

handle and control microorganisms. 

1.7.6. Describe the Germ theory of disease and Koch’s postulates.  

1.7.7. Analyzes the role of bacteria (microbe) in industrial processes and   

recombinant DNA work.  

1.7.8. Describes viruses.  

1.7.9. Explains the structure and life cycle of viruses.  

1.7.10. Describes the importance of vaccines and explains how they are 

produced.  

1.7.11. Analyzes the causes, symptoms, transmission and prevention of some 

common communicable diseases, including STDs.  

1.7.12. Explains how the immune system fights against disease causing 

organisms in the body.  

 

1.8: Knowledge of 

Genetics and Evolution  

 

 

1.8.1. Describes the types, phases, characteristics and process of cell divisions.  

1.8.2. Compares and contrasts mitosis and meiosis.  

1.8.3. Explains the works of Mendel and relates them to the principles of 



inheritance.  

1.8.4. Discusses the existence of genes in allelic forms.  

1.8.5. Explains the cytological basis of Mendelian laws of inheritance and how 

various Mendelian ratios are obtained.  

1.8.6. Explains the link between phenotypes and genotypes.  

1.8.7. Describes how to demonstrate the principle of inheritance using beads.  

1.8.8. Describes the structures of DNA and chromosome.  

1.8.9. Explains the genetic material and genetic code.  

1.8.10. Describes model of DNA.  

1.8.11. Analyzes the relationship among gene, DNA and chromosome.  

1.8.12. Describes the mechanism of DNA replication, and potential errors.  

1.8.13. Explains how the DNA stores genetic information and passes it to 

RNA and protein.  

1.8.14. Discusses the effect of mutation on protein structure and function.  

1.8.15. Explains methods and importance of breeding.  

1.8.16. Discusses the importance of genetic variation for evolution  

1.8.17. Identifies the causes and theories of evolution.  

 1.18.18.Evaluates how the evidences of evolution support the theories of 

evolution 

 

1.9: Knowledge of 

Classification of 

Organisms  

 

 

1.9.1. Discusses the need and significance of taxonomy to understand diversity 

of life forms.  

1.9.2. Describes the development of the science of taxonomy in time.  

1.9.3. Discusses the rules and procedures in taxonomic classification.  

1.9.4. Explains species as basic unit of taxonomic rank in formal classification.  

1.9.5. Describes the classification of common plants and animals including 

human.  

1.9.6. Lists down the types and sources of characters used in taxonomic 

classification.  

1.9.7. Describes convenient methods of classifying, naming, identifying and 



describing organisms.  

1.9.8. Discusses how to use herbarium and museum techniques in taxonomy.  

 

 

1.10: Knowledge of 

Ecology and Conservation 

of Natural Resources  

 

 

1.10.1. Defines what an ecosystem.  

1.10.2. Describes the components, processes and interactions between the 

components of the ecosystem.  

1.10.3. Discusses population parameters (growth, sex and age ratio, decline, 

prey-predator relationship, gene flow, prey-predator relationship)  

1.10.4. Describes the components, characteristic features and factors affecting 

the ecosystem.  

1.10.5. Differentiate ecosystems and their functional dynamics (nutrient 

cycles, productivity, trophic levels)  

1.10.6. Describes the human population growth in relation to food problems 

and Earth’s environment.  

1.10.7. Explains with diagrams the geochemical cycles of elements.  

1.10.8. Summarizes the significance of the geochemical cycle of elements to 

the sustenance of life on earth.  

1.10.9. Describes with examples the succession of communities.  

1.10.10. Identifies types and characteristics of different biomes.  

1.10.11. Discusses the types, characteristics and needs of conservation of 

natural resources.  

1.10.12. Describes features and methods of conservation of biodiversity.  

1.10.13. Analyzes the effects of human activities and conservation of wildlife 

including endemic plants and animals.  

1.10.14. Distinguishes with their characteristic examples of wildlife of major 

natural parks in Ethiopia.  

1.10.15. Analyzes causes, types, characteristics, and control of pollution.  

1.10.16. Analyzes the uses and impacts human activities on natural resources 

including vegetation  



1.10.17. Describes the diversity of Ethiopian vertebrate fauna.  

 

 Pedagogy content  knowledge 

Elements Performance indicator 

2.1 Planning  

 

 

2.1.1. Explains the significance of designing appropriate learning strategies to 

motivate and encourage biology students in order to achieve biology learning 

goals.  

2.1.2. Describes the importance of establishing learning goals based on 

relevant course documentation, curriculum frameworks and school policy and 

address all students' diverse learning needs;  

2.1.3. Analyzes the significance of gathering information about learners’ 

previous experiences from a range of sources in order to design appropriate 

strategies that help students learn biology by themselves;  

2.1.4. Discusses the need of planning the right learning strategies that respond 

to the learning needs of an individual or a group of students;  

2.1.5. Explains the significance of using knowledge of students' individual 

cognitive, social, emotional, and physical development to plan instruction and 

make appropriate adaptations to meet students’ unique needs;  

2.1.6. Describe the importance of planning lessons and units of biology that 

promote access to academic content standards for all students;  

2.1.7. Describes learning concepts of biology topics and using this knowledge 

is necessary to sequence activities and  design instructional tasks;  

2.1.8. Analyzes the advantage of developing goals that prepare students for 

successful transition to their next learning environment;  

2.1.9. Analyzes using knowledge of the students’ to plan diverse learning 

instruction that supports their learning;  

2.1.10. Synthesizes the significance of planning instruction to allow enough 

time for student learning, review, and assessment;  

2.1.11. Discusses the importance of careful sequencing and the development of 



biological ideas, concepts, and skills in the lower grades of biology 

curriculum.  

 

 

2.2 Learning  

 

 

2.2.1. Describes that planning and implementing different learning strategies 

respond to the learning needs of an individual or a group of students.  

2.2.2. Explains the significance of respect and caring while interacting with all 

students.  

2.2.3. Describes encouraging student is important to develop enthusiasm for 

and curiosity about the discipline.  

2.2.4. Describes instructional strategies based on the students' need, 

development progress, prior knowledge and misconceptions in biology;  

2.2.5. Explains relevant teaching strategies to develop knowledge, skills, 

problem solving and critical and creative thinking in biology;  

2.2.6. Discusses how to implement different teaching strategies that are 

responsive to diverse backgrounds of students;  

2.2.7. Analyzes effectively communicating with students enhance students 

learning abilities, resolving challenging problems, and achievements.  

2.2.8. Summarizes the significance of designing learning plans according to 

individual students’ biology learning styles and to give the necessary support 

for gifted as well as students with disability and at–risk;  

2.2.9. Discusses that developing appropriate teaching strategies to promote 

students problem solving, critical thinking, inquiry, and creativity capabilities 

for the level.  

 

2.3 Teaching  

 

 

2.3.1. Describes the importance of key concepts, level and spectrum of life, 

unifying principles, and theories within biology while teaching biology.  

2.3.2. Describes the significance of varied learning strategies like inquiry 

method, using life specimen, evidences, student-centered approach, field visits, 



problem-based learning, learning by competition, etc enhance biology 

learning.  

2.3.3. Explains the positive effect of using multiple representations and 

explanations of biological concepts that capture key ideas and links them to 

prior understanding of students’.  

 

2.3.4. Describes the importance of key concepts, level and spectrum of life, 

unifying principles, and theories within biology while teaching biology.  

 

2.3.5. Describes the importance of using effective communication strategies to 

convey ideas (such as using vocabulary and terminology) appropriate to the 

level of students.  

2.3.6. Discusses the importance of using different laboratory apparatus (e.g. 

microscope, hand lens, thermometer, etc.), safety measures during practical 

activities and handling chemicals during biology teaching;  

2.3.7. Explains collecting samples and preserving them for later use are 

necessary skills during biology teaching.  

2.3.8Describes applying principles of TALULAR  

2.3.9. Summarizes using Information and Communication Technology 

contextualize and expand the students’ depth and breadth biology learning.  

2.3.10. Discusses the significance of using transitional tools (e.g. theories and 

principles.) during teaching biology enable students to make connections 

between theoretical and real world understanding  

 

2.4: Assessment  

 

 

2.4.1. Describes informal methods of assessment, information about students’ 

pedagogical knowledge and research as sources for active reflection, 

evaluation and revision of practice in biology.  

2.4.2. Explains the importance to prepare for appropriate adjustments based on 

the assessment of student learning while teaching.  

  



2.4.3. Describes the significance of effective evaluation strategies to address 

diverse learning needs and styles of students.  

2.4.4. Describes applying different assessment methods to collect evidence of 

student progress and achievements; inclusive assessment and reporting 

strategies needs considering range of ability and diversity factors.  

2.4.5. Explains differences in learning styles among individuals or groups of 

students and then constructs or modifies assessment tasks to suit students’ 

known ways of thinking and demonstrating their learning.  

2.4.6. Discusses the need of implementing learning strategy that responds to 

the learning needs of an individual or a group of students.  

2.4.7. Discusses the significance of comprehensive systems of assessment of 

students’ learning outcomes.  

2.4.8. Describes evidences of achievement of learning outcomes inform 

ongoing learning experiences.  

2.4.9. Analyzes providing formative and summative information enhance 

students learning.  

2.4.10. Analyzes timely, ongoing, comprehensive information on student 

progress and achievement taking into account different backgrounds of 

parents, caregivers, students and other stakeholders improve biology learning.  

 

 

 

 

 



 

Standards for Biology Teachers 

11-12 Grades 

 

 

 

 

 

 

 
 



 

 

Standard 1: Knows students and how they learn .Grade (11-12) 

Elements Performance indicators 

1.1 Demonstrate physical, 

social, intellectual, and 

emotional development 

and characteristics of 

students 

1.1.1 .utilizes the whole school as an environment to in hence students 

learning of biological concepts 

1.1.2 .prepare purpose full and sequential biological learning experiences 

that integrate learning areas and are responsive to students interest and 

learning styles  

1.1.3 .differentiate roles in the instructional  process based on biological 

content and purpose of  learning experiences  

1.1.4. Identifies biological learning out comes for individuals&  groups 

that are matched  to students developmental needs and are consistent with 

national curriculum requirements 

1.1.5 .Responds to students emotional  needs by providing appropriate 

support  

1.2 Understand how 

student  learn 

1.2.1.Engages students to take responsibility attaining biological learning 

goals 

1.2.2 .Build relationship with students by establishing and maintaining 

rapport and valuing each student as an individual 

1.2.3 .Facilitates collaborative learning processes 

1.2.4 .Respect and values the native language dilates of  their students & 

uses students’ current language skills to achieve content area learning 

goals. 

1.3 Understand students 

with diverse linguistic 

,cultural, religious and 

socioeconomic 

background 

1.3.1 .Give respect for students’ diverse cultures, language skills and 

experiences. 

1.3.2. Accept and values students diversity& treats equitably. 



1.4 Differentiate teaching 

to meet the specific 

learning needs of students 

with special needs 

4.1.1. Makes provision s inclusive of individual students with particular 

learning needs. 

4.1.2. Identifies gifted students based on established practices. 

1.4.3 .Respect students’ individuals with different experiences, skills, 

talents and interests. 

1.4.4 .Listen & responds to students’ questions, comments, opinions, 

thoughts, ideas & silences. 

1.4.4. Seeks & uses support to students with disability & at risk students 

from specialists& other sources of expertise to enhance student learning. 

 

Standard 2: Knows content and how to teach it. Grade (11-12) 

 Content knowledge 

 

Elements Performance indicators 

1.1 Knowledge of Biology 

and Technology  

 

 
1.1.1. Describes how to demonstrate scientific methods in solving problems.  

1.1.2. Evaluate the characteristics and steps of scientific method.  

1.1.3. Writes a report for scientific experiment.  

1.1.4. Discusses how biologists use scientific method to solve a problem.  

1.1.5. Describes the role of biology in fighting diseases.  

1.1.6. Discusses the basic techniques of recombinant DNA formation.  

1.1.7. Evaluates the concern of biotechnology applications; social issues of 

environmental concern.  

1.1.8. Organizes down the safety measures need to be taken regarding genetically 

modified organisms (GMOs).  

 
1.1.9. Summarizes the functions of common laboratory tools and   field  

equipments used in biological studies;  

 
1.1.10. Describes how to demonstrate using common laboratory tools and field 

equipments.  

 

 

1.2: Knowledge of Cell 

Biology and Biochemical 

Molecules  

 
1.2.1. Describes the types, formulae, structure, characteristics and functions of 

important biological molecules.  



 1.2.2. Summarizes the main discoveries made during the development of cell 

theory.  

1.2.3. Interprets the cell theory.  

1.2.4. Discusses the characteristic features, and diversity of cells.  

1.2.5. Analyzes the composition, structural organization, and functions of cell 

membrane.  

1.2.6. Explains the Davison-Daniel and the fluid mosaic models.  

1.2.7. Analyzes the importance of the cell membrane in cellular transport.  

 
1.2.8. Explains mechanisms of material transport across a cell membrane.  

 

1.2.9 Describes the importance of exchange of material between cell and its 

environment.  

1.2.10. Summarizes how cells organized into tissues, organs, organ systems and 

then to the level of an organisms.  

 

1.3 Knowledge of 

Enzymes and Energy 

Transformation  

 

 
1.3.1. Explains models of enzyme-substrate interaction in the course cellular 

reaction.  

1.3.2. Evaluate the cellular mechanisms of regulations of the activities of 

enzymes.  

1.3.3. Discusses the importance of enzymes in industries.  

 
1.3.4. Describes the structure and functions of mitochondrion.  

1.3.5. Discusses how energy in the food is released and stored in high energy 

molecules.  

1.3.6. Describes the structure, pigment organization and functions of chloroplast  

 

1.4: Knowledge of 

Biology of Plants  

 

 
1.4.1. Describes the diversity, characteristic features, relationships, adaptations 

and economic significance of major Divisions of plants.  

1.4.2. Explains the physiological basics of photosynthesis, respiration, nutrition 

and translocation of substances in plants.  

1.4.3. Discusses the structures and process of gametogenesis and fertilization in 

plants.  

1.4.4. Describe how plants respond to stimuli.  

 

1.5: Knowledge of 

Biology of Animals  

 

 
1.5.1. Describes the levels of body organization from simpler invertebrates to 

more complex ones.  

1.5.2. Explains structural specialization and functional diversities among 

vertebrates.  

1.5.3. Discusses the status and potential of Ethiopian fish resources.  

1.5.4. Describes the types, characteristics and mechanisms of the innate behavior.  

1.5.5. Discusses instinctive behavior in non-human animals.  

1.5.6. Describes the types and processes of learned behavior.  

 



1.5.7. Compares and contrasts innate and learned patterns of behavior.  

 

1.5.8. Describes courtship, territorial, and social patterns of behaviors in animals.  

1.6: Knowledge of Human 

Biology and Health  

 

 
1.6.1. Identifies the types and roles of cells those protect the body against 

infection.  

1.6.2. Explains the innate and adaptive immunity.  

1.6.3. Summarizes the physiology and anatomy of organs and mechanisms of 

functions various organ systems of human body.  

1.6.4. Summarizes HIV/AIDS, its impacts on the society and care and support to 

PLWHA; and life skills.  

 

1.7: Knowledge of 

Microorganisms and 

Diseases  

 

 
1.7.1. Summarizes the historical development, major concepts, principles and 

applications of microbiology.  

1.7.2. Analyzes structure, prokaryotic features, shapes, types and importance of 

bacteria.  

1.7.3. Explains the role of bacteria in industrial processes, recombinant DNA 

works, and every ecosystem.  

1.7.4. Explains the main concepts and importance of microbial growth and 

metabolism.  

1.7.5. Describes types, structures, characteristics and significance of viruses.  

1.7.6. Describes important disease causing viruses of man, domestic animals, and 

plants.  

1.7.7. Explains virus-host interactions  

1.7.8. Describes the application of the principles of microbiology in food, 

industrial, soil, water, medical, and veterinary fields.  
 

 

1.8: Knowledge 

 of Genetics and Evolution  

 

 

 
1.8.1. Discusses the characteristics, types and significance of genetic cross.  

 
1.8.2. Discusses characteristic features of genotypes and phenotypes.  

1.8.3. Explains types and characteristics of different types of dominance.  

1.8.4. Explains sex determination, sex linkage, sex limited and sex influenced 

traits.  

1.8.5. Analyzes the significance of molecular biology and the advantages of 

genetic engineering.  

1.8.6. Explains the application of molecular biology (forensic, medicine).  

1.8.7. Analyzes the flow of information in the biological world.  

1.8.8. Discusses the causes, types, and effect of mutation on protein structure and 

function  

 
1.8.9. Describes the chromosomal basis of sex determination  

1.8.10. Describes the application of the principles of genetics in various fields and 

endeavors.  

1.8.11. Explains how the idea of evolution evolved over time  

1.8.12. Discusses how life could have originated on earth  



1.8.13. Describes causes, theories, and characteristics of evolution.  

1.8.14. Discusses the rules and procedures in taxonomic classification.  

1.8.15. Identifies down pieces of evidence available in support of organic 

evolution.  

1.8.16. Explains experiments of Oparin and Stanley Miller, neo-Darwinian ideas 

of evolution, and evidences and examples of evolution  

 
1.8.17. Explains the biological evolution of humans.  

1.8.18. Describes how to construct an evolutionary tree of human evolution.  

 
1.8.19. Examines the importance of Lucy (A. afarensis) in the study of human 

evolution, and the controversies regarding human races.  

1.8.20. Analyzes the types and significance of natural selection to the process of 

evolution.  

1.8.21. Explains the mechanisms by which species are reproductively isolated 

from one another.  

 

1.9: Knowledge of 

Classification of 

Organisms  

 

 
1.9.1. Describes different methods of classification of organisms.  

1.9.2. Explains the classification of Prokaryotes?  

1.9.3. Describes how species are hierarchically arranged into different taxonomic 

groups  

1.9.4. Explains various concepts of species.  

1.9.5. Explains the structures, habitats, nutrition, reproduction, diversity, examples 

and relationships of Kingdoms of life.  

 

1.10: Knowledge of 

Ecology and Conservation 

of Natural Resources  

 

 
1.10.1. Analyzes the characteristics and significance of geochemical cycles of 

elements in nature.  

1.10.2. Describes the features and types of succession of communities in a habitat 

over a period of time.  

1.10.3. Discusses the characteristic features and major types of biome, 

characteristic fauna and flora of each biome,  

1.10.4. Analyzes the principles, features, and significance of biodiversity and 

conservation.  

1.10.5. List down Ethiopian Ecosystems.  

1.10.6. Discusses the status, significance and threats to biodiversity, status of 

biodiversity in Ethiopia.  

 
1.10.7. Compares and contrasts intra-specific and inter-specific competitions; and 

population growth models.  

 
1.10.8. Analyzes the influence of nationality and mortality on population size.  

1.10.9. Discusses the impacts of rapid population growth on development; 

explains control measures.  

1.10.10. Analyzes how the biodiversity in Ethiopia is threatened and suggests 

ways to solve the problem  

 



 Pedagogy content  knowledge 

(11-12)Grades 

Element Performance indicator 

2.1 Planning  
 

 
1.2.1. Explains the significance of designing appropriate learning 

strategies to motivate and encourage biology students in order to 

achieve biology learning goals.  

1.2.2. Describes the importance of establishing learning goals based 

on relevant course documentation, curriculum frameworks and school 

policy and address all students' diverse learning needs;  

1.2.3. Analyzes the significance of gathering information about 

learners’ previous experiences from a range of sources in order to 

design appropriate strategies that help students learn biology by 

themselves;  

1.2.4. Discusses the need of planning the right learning strategies that 

respond to the learning needs of an individual or a group of students;  

1.2.5. Explains the significance of using knowledge of students' 

individual cognitive, social, emotional, and physical  development to 

plan instruction and make appropriate adaptations to meet students’ 

unique needs;  

 
1.2.6. Describe the importance of planning lessons and units of 

biology that promote access to academic content standards for all 

students;  

1.2.7. Describes learning concepts of biology topics and using this 

knowledge is necessary to sequence activities and design instructional 

tasks;  

1.2.8. Analyzes the advantage of developing goals that prepare 

students for successful transition to their next learning environment;  

1.2.9. Analyzes using knowledge of the students’ to plan diverse 

learning instruction that supports their learning;  

1.2.10. Synthesizes the significance of planning instruction to allow 

enough time for student learning, review, and assessment;  

1.2.11. Discusses the importance of careful sequencing and the    

development of biological ideas, concepts, and skills in the lower 

grades of biology curriculum.  

  

 
 

2.2 Learning  

 
 
2.2.1. Describes that planning and implementing different learning 

strategies respond to the learning needs of an individual or a group of 

students.  

2.2.2. Explains the significance of respect and caring while 

interacting with all students.  



2.2.3. Describes encouraging student is important to develop 

enthusiasm for and curiosity about the discipline.  

2.2.4. Describes instructional strategies based on the students' need, 

development progress, prior knowledge and misconceptions in   

biology;  

2.2.5. Explains relevant teaching strategies to develop knowledge, 

skills, problem solving and critical and creative thinking in biology;  

2.2.6. Discusses how to implement different teaching strategies that 

are responsive to diverse backgrounds of students;  

2.2.7. Analyzes effectively communicating with students enhance 

students learning abilities, resolving challenging problems, and 

achievements.  

2.2.8. Summarizes the significance of designing learning plans 

according to individual students’ biology learning styles and to give 

the necessary support for gifted as well as students with disability and 

at–risk  

 
2.2.9. Discusses that developing appropriate teaching strategies to 

promote students problem solving, critical thinking, inquiry, and 

creativity capabilities for the level.  

 

2.3 Teaching  

 
 

2.3.1Describes the importance of key concepts, level and spectrum 

of life, unifying principles, and theories within biology while teaching 

biology.  

2.3.2. Describes the significance of varied learning strategies like 

inquiry method, using life specimen, evidences, student-centered 

approach, field visits, problem-based learning, learning by 

competition, etc enhance biology learning.  

2.3.3. Explains the positive effect of using multiple representations 

and explanations of biological concepts that capture key ideas and 

links them to prior understanding of students  

 

2.3.4. Describes the importance of using effective communication 

strategies to convey ideas (such as using vocabulary and terminology) 

appropriate to the level of students.  

2.3.5. Discusses the importance of using different laboratory 

apparatus (e.g. microscope, hand lens, thermometer, etc.), safety 

measures during practical activities and handling chemicals during 

biology teaching;  

2.3.6. Explains collecting samples and preserving them for later use 

are necessary skills during biology teaching.  

2.3.7. Describes applying principles of TALULAR (Teaching And 

Learning Using Locally Available Resources) is necessary while 

teaching biology.  

2.3.8. Summarizes using Information and Communication 



Technology contextualize and expand the students’ depth and breadth 

biology learning.  

 

2.4: Assessment  

 
 

2.4.1 Discusses the significance of using transitional tools (e.g. 

theories and principles.) during teaching biology enable students to 

make connections between theoretical and real world understanding.  

2.4.2 Describes informal methods of assessment, information about 

students’ pedagogical knowledge and research as sources for active 

reflection, evaluation and revision of practice in biology.  

2.4.3. Explains the importance to prepare for appropriate adjustments 

based on the assessment of student learning while teaching.  

 

2.4.4. Describes the significance of effective evaluation strategies to 

address diverse learning needs and styles of students.  

2.4.5. Describes applying different assessment methods to collect 

evidence of student progress and achievements; inclusive assessment 

and reporting strategies needs considering range of ability and 

diversity factors.  

2.4.6. Explains differences in learning styles among individuals or 

groups of students and then constructs or modifies assessment tasks 

to suit students’ known ways of thinking and demonstrating their 

learning.  

2.4.7. Discusses the need of implementing learning strategy that 

responds to the learning needs of an individual or a group of students.  

2.4.8. Discusses the significance of comprehensive systems of 

assessment of students’ learning outcomes.  

 
2.4.9. Describes evidences of achievement of learning outcomes 

inform ongoing learning experiences.  

2.4.10 Analyzes providing formative and summative information 

enhance students learning.  

2.4.11. Analyzes timely, ongoing, comprehensive information on 

student progress and achievement taking into account different 

backgrounds of parents, caregivers, students and other stakeholders 

improve biology learning.  

 

 

 



 


