LIFE SCIENCES – GRADE 10 WORK SCHEDULE AND PACESETTER 2009
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INTRODUCTION

This work schedule was designed to provide clarity on the information provided in the new Life Sciences Content Framework dated November 2007. This is meant to provide guidance on what should be taught, learned and assessed in Grade 10 (scope and depth of the content). It also serves as a pacesetter; indicating a possible sequence of the year`s work and has a column to record when a certain section/subsection has been completed. 
LEARNING OUTCOME 1: INVESTIGATING PHENOMENA IN THE LIFE SCIENCES

Learners should be able to 
1.1
Plan/design  an investigation

Subskills

· through observation identify phenomena and formulating a question
· list all possible variables (factors)

· formulate a hypothesis (testable prediction)

· identify the dependent variable to be tested

· identify the independent variables

· identify the all the factors which need to be kept constant during the investigation
· list appropriate apparatus

· plan sequence of steps

· set appropriate control

· prepare materials

· safety precautions

1.2
Collecting data

Subskills

· Measurements/observations

· Handling of apparatus and materials 

· Using instruments and or equipment (Scaling, measuring quantities, systematic counting, matching, differentiating, describing. objects / mechanisms/ processes, taking pictures)

· Recording results/ findings in tables, drawings of observations, descriptions

· Re-organise data by plotting graphs (line, bar graphs, histograms and pie charts) and/or 
constructing flow charts, mind maps, concept maps, reports, etc.

1.3
Analysing data/information

Subskills

· Looking how and when the dependent variable change (over time/ concentration changes (pH, light, carbon dioxide, etc.) during the experiment

· Looking for trends/patterns from graphs (line graphs, histograms, bar graph and pie charts) flow charts, descriptions, etc.

· Doing calculations

· Looking for anomaly in results

· Comparing data (similarities and differences)

· Evaluates why these changes takes place using scientific knowledge

· Verifying the results with that of similar experiments / accepted theories, facts, laws

· Making deductions / conclusions by explaining the data, chances, trends, comparisons, 
Calculations, etc.
· Synthesising an explanation of your results/findings supported with scientific evidence
LEARNING OUTCOME 2: CONSTRUCTING LIFE SCIENCES KNOWLEDGE

Learners should be able to 
2.1 Construct knowledge (access information from a variety of resources such as reference books,
text books, internet, experts, teachers, peers, parents, ect.) 

Subskills

· evaluate the content to select the key ideas from resources to construct knowledge
· recall and describe the basic Life Sciences knowledge (concepts, phenomena, processes,
mechanisms, principles, laws, theories & models, etc.)

2.2 Acquire understanding and making meaning of knowledge in Life Science

Subskills

· evaluate the acquired knowledge (concepts, phenomena, processes, mechanisms, principles, laws, theories & models) and synthesising (re-organising) a summary by explaining it in your own words using flow charts, diagrams, mind maps, paragraphs, etc. in a familiar context.
2.3 Apply acquired Life Sciences knowledge in a new/unfamiliar context
Subskills

· Analyse and evaluate the acquired knowledge (concepts, phenomena, processes, mechanismes, principles, laws, theories & models, etc.) and applying it in a new/unfamiliar context 
LEARNING OUTCOME 3: APPLYING LIFE SCIENCES IN SOCIETY
Learners should be able to 
3.1
Describe the history of scientific discoveries 

Subskills

· evaluate the content to select the key ideas from the resources to construct the history of discoveries from past and current cultures
· recall and describe the history of discoveries from past and current cultures
3.2
Explain the relationship of indigenous knowledge to living systems 

Subskills

· explore and evaluate the nature of sciences and the nature of indigenous knowledge systems
· describe the etichal and legal issues about IKS of past and present cultures
3.3 Apply Life Sciences knowledge in industry, careers opportunities, and in everyday life
Subskills

· analyse, evaluate and summarise the application of biotechnology in Life Sciences knowledge in every day life.
· evaluate and summarise the positive and negative effects as well as the ethical and legal issues of biotechnology on the environment (including society) 
· explore the career opportunities in biotechnology
The approach used in this work schedule is an integration of the various learning outcomes into a logical sequence within each topic or sub-topic of each strand. The sequence provided is in a story-line that suits the learners in Grade 10.
This work schedule indicating the following aspects arranged in different columns:

Column One: The Learning outcomes with the skills/subskills to be taught, learned and assessed for each subsection
Column:Two The prescribed topic/subsection of the relevant strand with elaboration of the scope of the content
Column Three: Possible informal and formal assessment tasks/strategies 

Column Four: Possible teaching and learning strategies

Column Five: Time in weeks

Column Six: For teachers to indicate progression: Comments, Signature and date completed
This guide should be used together with other policy documents and text books to develop 

lesson plans and assessment tasks as it clearly spells out the scope of the content as well as the required skills that should be addressed.
TERM 1: (11 weeks) 
STRAND 1: ENVIRONMENTAL STUDIES

BIOSPHERE TO ECOSYSTEMS
	Learning Outcomes (Skills and subskills)
	Prescribed Content
Elaboration

	Suggested
Assessment
	Suggested Teaching strategies
	LTSM
	Time
(week)
(1-11)
	Signature and date of completion

	7 Critical &  5
Developmental Outcomes
	Subject orientation, LOs, ASs, asessment requirements and content. 

Careers and subject combinations for entrance to HE-I programmes.
	Prior Learning 
assessment task
	Organisation/ preparation: Groupings, Laboratory/ practicals 
	Textbooks, Portfolios and work books
	1
	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
	Biosphere and biomes

The concept biosphere
Biosphere as a component of worldwide ecosystems by referring to the following components:

· Hydrosphere

· Litosphere

· Atmosphere


	Informal assessment: 

class work, posters, 

	Group work, discussions,
presentations
	Text books, internet, brochures, reference books


	1


	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
	Identify aquatic and terrestrial biomes in South Africa
Compare (similarities and differences) the two types.
Describe the different biomes by referring to the following:

· Climate

· Types of soil

· Plant vegetation

(Emphasizing biodiversity in a biome)


	Informal assessment: poster 
Informal assessment: Summaries in table format 

Informal assessment: Short test (peer or self assessment)
	Group/individual work: poster

Group/individual work: table


	Text books, internet, reference books
Text books, internet, reference books

	2

	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
LO3: Applying Life Sciences knowledge in industry, in everyday life and explore career opportunities in Life Sciences
	Do research on a South African biome (local context) by taking ecotourism in consideration. Refer to the following aspects:

· Economy

· Ethics

· Career opportunities


	Informal assessment: Class work in small groups. Each individual must have its own report in their portfolio using flow charts, diagrams, mind maps, paragraphs.

	Group/individual work: research, and report,
quest speaker, (career opportunities), debates
	Text books, internet, reference books 
tourism information, video’s, brochures, maps


	3

	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context

	Ecosystems

The concept of an ecosystem.

Study the following abiotic components:

· Physiographic factors (soil aspect, slope and altitude)
· Soil (characteristics such as pH, acid content, humus content, texture, water-holding capacity and air content;)
· Light (length of day)
· Temperature

· Water (water cycle)
· atmospheric gases, including winds
Study the following biotic components:

· Plants (producers, adaptations and invader plants)

· Animals (carnivores, herbivores, invaders/pests)
· Decomposers 
	Informal assessment: 

Questions to stimulate participation during presentations and worksheets completed individually

Informal assessment: Short test (peer or self assessment)
	Presentation: PowerPoint slides with examples of  different biotic and abiotic components

Group work: worksheets: Consolidate content using flow charts, diagrams, mind maps, paragraphs. Compare and applying concepts 

	Text books, internet, reference books, videos, visit school garden 

	3 & 4 

	


	LO1: Plan/design an investigation, collecting data & analysing data/information
Make deductions / conclusions 

LO2: Applying acquired Life Sciences knowledge in a new/unfamiliar context
LO3: Applying Life Sciences knowledge in industry, in everyday life and explore career opportunities in Life Sciences
	Identify an aquatic or terrestrial ecosystem in your local environment and investigate the interaction between the abiotic and biotic components in the ecosystem

Record and describe any seasonal changes in the ecosystem (local context)

Use keys and field guides to learn about biodiversity within the biome

Describe ONE example of human influence (positive and/or negative) with reasons within the selected ecosystem.


	Formal assessment: Practical investigation of an ecosystem in your local environment. Visit the site during at least the 1st and 2nd term to determine the influence of e.g. temperature, rain fall on plants and animals

These selected abiotic factors should lend themselves to quantitative measurement from which tentative inferences about the distribution and inter-relationships of biotic components could be made.
	Presentation: Explaining the planning, collecting,  recording and presenting of data as well as the analysis and evaluateon of data. 

Assessment task and instruments
Field work: Practical investigation to determine the influence of an abiotic factor on the plants and animals in a certain ecosystem (different groups investigating different factors)
	Text books, internet, reference books, videos, visit school garden, local environment, work sheets 

	5
(1 day – 1st term

1 day – 2nd term)
NB: Visit the site over a period of time (two to three terms) to record and describe any seasonal changes)
	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context

	Energy flow:

Explain what is meant by energy flow by referring to the following different trophic levels:

· Producers, consumers and decomposers

Use the organisms which were found in the selected ecosystem to explain the following:
Food chains, food pyramids and Food webs


	Informal assessment: 
Class work: Completed worksheets on different trophic levels 

Using organisms from the selected ecosystem to draw food chains food pyramids and food webs (application)
	Presentation: PowerPoint slides with examples of different trophic levels, food chains and webs as well as food pyramids

Individual work: draw a food chain, food pyramid and a simple food web using organisms from the selected ecosystem
	Text books, internet, reference books, videos, visit school garden, investigation of local environment, work sheets 

	6

	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context

	Nutrient cycles:

Briefly outline the following nutrient cycles (no inorganic chemistry detail are required)

· Water cycle

· Nitrogen cycle

· Oxygen cycle

· Carbon cycle


	Informal assessment: 
Flow charts illustrating the four cycles, Completing work sheets 
Informal assessment: Short test (peer or self assessment)
	Presentation: 
PowerPoint slides with examples of the four types of cycles to stimulate discussions

	Text books, internet, reference books, videos, visit school garden,
	6 & 7

	

	LO3: Applying Life Sciences knowledge in 

industry, in everyday life and explore careers opportunities in Life Sciences
	The significance and consequences of nutrient cycling.
Identify current environmental issues, e.g.the threat of global warming and how it can be linked to the nutrient cycles. Refer also how the earth is affected by the environmental issues
	Informal assessment: 
class work, posters, interviews, oral presentations, debates

Choose one example of human influence within the ecosystem and describe one positive and one negative human influence that can have an influence on the ecosystem. Refer also to the effect on the community structure
	Video 

Case studies

Group work, discussions, debates


	Text books, internet, reference books, videos, visit school garden,

Guest speaker


	7

	


STRAND 2: DIVERSITY, CHANGE AND CONTINUITY 

HISTORY OF LIFE AND BIODIVERSITY 
	Learning Outcomes (Skills and subskills)
	Prescribed Content
Elaboration


	Suggested 

Assessment
	Suggested Teaching strategies
	LTSM
	Time

(week nr.)


	Signature and date of completion

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
LO3: Applying Life Sciences knowledge in industry, in everyday life and explore career opportunities in Life Sciences
	Biodiversity:

Investigate biodiversity in South Africa and also refer to biodiversity in the biome/ecosystems which was studied in Environmental Studies

Emphasize the extent of biodiversity and endemism in Southern Africa and focus on the value of biodiversity

Discuss the impact of extinctions on biodiversity
	Informal assessment: 

class work, posters, case studies, presentations

	Group work, discussions, presentations by learners
	Text books, internet, brochures, reference books, videos


	8 

	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
LO3: Describing the history of scientific discoveries
	Classification

Demonstrate classification principles by grouping objects on the basis of shared similarities and evidence

Examples of classification systems:

· Two-kingdom system (no longer used)

· Three-domain system

· Five-kingdom system 

Referring to their main characteristics of the following groupings:

· Bacteria (Monera)

· Protists

· Fungi

· Plants

· Animals

Briefly explain the difference between prokaryotes and eukaryotes

Classification based on evidence (keys and guides)
The role of Linnaeus in the classification system by using a suitable example and emphasizing the use of Latin in Science
	Informal assessment: 
Summaries to explain the different classification systems and distinguish between the five main groupings by referring to their main characteristics
Informal assessment: Summarise the role of Linnaeus, test
	Presentation: PowerPoint slides on principles and examples of classifications
Co-operative learning. Allocate one kingdom to each expert group.

Presentation: PowerPoint slides on classifications
	Text books, internet, reference books
Text books, internet, reference books
	8 & 9

	

	HISTORY OF LIFE ON EARTH

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
LO3: Applying Life Sciences knowledge in industry, in everyday life and explore career opportunities in Life Sciences
	Fossil formation and methods of dating:

Outline the contribution of each of the following in History of life on Earth: (Link with grade 9 work)

· Study of fossils (role of fosiils, how they are formed)
· Fossil records help to interpret different representations of life’s history and its relationship to climatic and geological events

· Radiometric dating and relative dating to find out the age of fossils

Examine fossils at a museum or fossil site or look at internet images of fossils. Emphasize also fossil tourism as a source of income and employment in some fossil localities


	Informal assessment:

Class work, research, assignments, case studies, posters, work sheets

	Presentation: PowerPoint slides on fossils and radiometric dating to stimulate discussions
	Text books, internet, images, reference books, museum, fossil site.
	10 & 11

	

	All the LOs


	Similar format as question paper

Formal assessment:

Control test on Environmental Studies and
Diveristy, change and continuity
	60 marks allocated to the hour test
	
	11
	


TERM 2: (11 weeks) 
STRAND 2: DIVERSITY, CHANGE AND CONTINUITY 

HISTORY OF LIFE ON EARTH

	Learning Outcomes (Skills and subskills)
	Prescribed Content
Elaboration


	Suggested 

Assessment
	Suggested Teaching strategies
	LTSM
	Time

(week)

(1-11)
	Signature and date of completion

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context

	Construct a geological timeline showing the long history of life on earth with al the major events

Describe the timeline in terms of:

· The need of the timeline

· Structure of timeline

· The three eras: Paleozoic, Mesozoic and Coenozoic

· Each era divided into periods (names of periods not to be memorised)
· Major events (appearances)

Refer also to the Cambrian explosion-origins of early forms of all animal groups (use timeline/internet)
	Informal assessment:

Class work, research, assignments, summaries, graphs

	Presentation: PowerPoint slides on timeline and major events to stimulate discussions
Group work, discussions, debates
	Text books, internet, images from the internet, reference books, museums, fossil site.
	1

	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context

LO1: Plan/design an investigation, collecting data & analysing data/information

Make deductions / conclusions 

LO3: Applying Life Sciences knowledge in industry, in everyday life and explore career opportunities in Life Sciences
	State what is meant by mass extinction
Use the timeline and briefly refer to the five mass extinctions (especially 250 mya and 65 mya ago)

Briefly discuss the theories of mass extinctions:

· Ice Ages

· Continental drift

· Plate tectonics

· Volcano activity

· Disease

· Comet/asteroid

Various theories have been proposed for mass extinctions. Select ONE and describe the evidence scientists have gathered.

Debate the impact of humans (sixth mass extinction) on biodiversity and the natural environment (Link with environmental studies)
	Informal assessment:

Class work, research, assignments, case studies, mind maps, report
Informal assessment:

Assignment - report
Various theories have been proposed for mass extinctions. Select ONE theory and describe the evidence scientists have gathered.

Formal assessment: Research project on the impact of humans 
Work in threes – with clear indication which team member was responsible for which part.
	Presentation: PowerPoint slides on fossils, radiometric dating and mass extinctions
Each group can look at a different theory of mass extinction /co-operative learning
Group works of three, debates, discussions, assignment, summary with argumentation with evidence. Task and rubric(s) 
	Text books, internet, images, reference books, museum, fossil site.
Text books, internet, images, reference books, museum, fossil site, videos
	1

	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
LO1: collecting data & analysing data/information

Make deductions / conclusions 
	Use a map to indicate the locations of the major key events for which there is evidence in Southern Africa:

· Origins of the earliest  forms of life (fossilized bacteria from the Barberton district, Mpumalanga)
· Soft-bodied animals in Namibia
· Early land plants in the Grahamstown area
· Forests of primitive plants such as Glossopteris (near Mooi River and Estcourt) and which form most of the coal deposits in southern Africa

· The coelacanth as a “living fossil”, of the group that is ancestral to amphibians.  
· Mammal-like reptiles in Karoo

· Dinosaurs (Drakensberg and Maluti mountains, Euskylosaurus  from Lady Grey in the Eastern Cape) and cone-bearing plants

· First mammals (Eastern Cape and Lesotho)

· Humans (Gauteng, Free State, KwaZulu Natal, Western Cape)

Do research on the “missing link” between dinosaurs and birds
	Informal assessment:

assignment / research on key events of which there is evidence in Southern Africa. Including the ‘missing link’ between dinosaurus and birds
Informal assessment: Short test (peer or self assessment)
	Presentation:
The key events of which there is evidence in South Africa including the missing link between dinosaurus and birds. 
	Text books, internet, images from internet, reference books, museum, fossil site.
	2

	


STRAND 3: LIFE AT THE MOLECULAR, CELLULAR AND TISSUE LEVEL
MOLECULES TO ORGANS

	Learning Outcomes (Skills and subskills)
	Prescribed Content
Elaboration


	Suggested 

Assessment
	Suggested Teaching strategies
	LTSM
	Time

(week)


	Signature and date of completion

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
LO3: Applying Life Sciences knowledge in industry, in everyday life and explore career opportunities in Life Sciences


	The chemistry of life

Molecules for life:

Discuss very briefly the different organic molecules made up of C, H, O. Some contain other elements, e. g. N and P 

Organic substances

· Carbohydrates – monosaccharides (single sugars) eg glucose, fructose; disaccharides (double sugars) eg sucrose, maltose; polysaccharides (many sugars) eg starch, cellulose, glycogen, 

· Lipids (fats & oils) – glycerol and fatty acids, unsaturated and saturated fats. 
· Proteins – amino acids, 
· Nucleic acids (DNA, RNA)
· Role of enzymes in breaking down/ synthesising molecules. 

· Vitamins 

Debate the impact of cholesterol on heart diseases
	Informal assessment:

Summaries: Use simple diagrams representing certain molecules using flow charts, diagrams, mind maps, paragraphs. Complete work sheets.
Debates on the impact of cholesterol on heart diseases, argumentation, work sheets

	Presentation: 

Composition of carbohydrates, lipids, proteins, Nucleic acids, enzymes and vitamins. Monomere to polimere

[Use simple diagrams representing molecules. No detail of structure or function here- functions will be dealt with in later sections where appropriate. This is a brief introduction to the molecules making up organisms]
	Text books, internet, images, reference books

For example:
disaccharids


lipids


proteins


nucleic acids



	3 & 4

	


	LO1: Plan/design an investigation with instructions 

Evaluate the experimental design
Collecting data

Recording results/ findings

Re-organise data 

Analysing and evaluate findings

Make deductions / conclusions
	· test for glucose and starch

· test for proteins

· test for lipids

· Influence of temperature and pH on
enzyme action. (optional)
	Formal assessment

Tests for glucose, starch, lipids and proteins

Influence of temperature and pH on enzyme action. (optional)
	In groups of three conduct the practical experiments. Providing work sheets
	Text books, internet, images, reference books, work sheets
	5 


	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
LO3: Applying Life Sciences knowledge in industry, in everyday life and explore career opportunities in Life Sciences


	Inorganic substances

· Water

· Mineral salts (eg Na, K, Ca, P, Fe, I, nitrates, phosphates)

Briefly refer to the need for fertilisers in overutilised soils

[This links to nutrition]
	Informal assessment:

Summaries: Use simple diagrams representing certain molecules, tabulate differences
Water: 

Informal assessment: Short test (peer or self assessment)
Debates on the impact of fertilisers on a sustainable environment


	Presentation: 

Differentiate between inorganic and organic substances, examples
Debates, argumentations with reasons, posters
	Text books, internet, images, reference books, work sheets
Case studies, translation activities
	6

	

	STRAND 3: LIFE AT THE MOLECULAR, CELLULAR AND TISSUE LEVEL

CELLS: THE BASIC UNIT OF LIFE

	LO3: Describing the history of scientific discoveries, & applying Life Sciences knowledge in industry, in everyday life and explore careers opportunities in Life Sciences

	Microscope:

Discuss the history of the invention of microscopes: from lens to light and then electron microscopes

Revision of Grade 9 work 
Explain and demonstrate how a light microscope works (if microscopes are not available, use diagrams)

Molecular make-up: Cells are mostly made of proteins, carbohydrates, lipids, nucleic acids and water
	Informal assessment:
Drawings with labels of different components

	Demonstrations/ Group works/ making of posters

Presentation: PowerPoint slides Summarizing how microscope works
	Text books, Light microscopes, diagrams, wall charts
Text books
	7


	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
LO1: Collecting data. Recording results/ findings in diagram format

LO2: Acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
	Cell structure and function: Introduce the idea of a cell as the smallest unit that has a complex organisation and carries out the properties of life e.g.
· Cell wall – support structure

· Cell membrane – boundaries and transport

· Nucleus, chromatin material, nuclear membrane, nucleopores, nucleolus – the control centre

· Cytoplasm – storage, circulation of materials

· Mitochondria – powerhouse of the cell, releases energy

· Ribosomes – protein synthesis

· Endoplasmic reticulum (rough and smooth) - transport systems

· Golgi body – packaging centre

· Plastids – production & storage of food, pigments

· Vacuole, lysosomes, vesicles – storage, digestion, osmoregulation.

[This is a brief introduction; some organelle functions will be explored in more detail in other sections.]

Tabulate the differences between plant and animal cells

Investigate the structure of animal and plant cells using resources e.g. electron micrographs, models. Record observations in biological diagrams.

Cells differ in shape, size and structure for specialised functions
	Informal assessment: Drawings with labels of different components

Summaries / work sheets

Tabulate differences. Mentioning similarities.
Informal assessment: 

Drawings with labels of different cells

	Presentation: PowerPoint slides, electron micrographs, images from internet

Co-operative learning allocating organ/s to expert groups to teach home groups 

Group work and individual recording, work sheets

	Electron microscope images from internet, Text and reference books

Text books, images, work sheets

	8

	

	
	Revision / Consloidation
	Informal assessment: Short test (peer or self assessment), case studies, assignments, summaries
	
	
	8


	

	All LOs
	Paper 1 (2½ hrs)
ENVIRONMENTAL STUDIES AND DIVERISTY, CHANGE AND CONTINUITY
Paper 2 (1 hr)

LIFE AT THE MOLECULAR, CELLULAR AND TISSUE LEVEL

CELLS

	Formal assessment:

Midyear exams
	
	
	9 -- 10
	


TERM 3: (10 weeks) 

STRAND 3: LIFE AT THE MOLECULAR, CELLULAR AND TISSUE LEVEL

CELLS: THE BASIC UNIT OF LIFE

	Learning Outcomes (Skills and subskills)
	Prescribed Content
Elaboration


	Suggested 

Assessment
	Suggested Teaching strategies
	LTSM
	Time

(week)

(1-10)
	Signature and date of completion

	LO1: Plan investigations 

Collecting data

Recording results/ findings

Re-organise data 

Analysing and evaluate findings

Make deductions / conclusions


	Demonstrate and explain how the processes of diffusion, osmosis and active transport take place (focus on the movement across membranes)


	Formal assessment: Investigations: diffusion and osmosis
	Small group work and individual recording
	Text books, Work sheets, Apparatus, chemicals
	1

	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
LO1: Collecting data. Recording results/ findings in diagram format
	Cell division – mitosis

· The cell cycle including mitosis: interphase, mitosis, cytokineses, growth

· The process of mitosis as the division of a cell into two identical cells

· The importance of mitosis by referring to growth, repair and reproduction in simple organisms

· The structure of a chromosome

· The main events that occur during the process. Names of phases not required.

Use suitable resources to examine cell division e.g. practical on the tip of an onion root, microscople slides, electron micrographs, posters, wall charts
	Informal assessment: 
Drawings, summaries

Using diagrams, describe
Informal assessment: Group work, investingations, recodings in drawing format andsummaries
	Presentation: PowerPoint slides, electron micrographs, images from internet

Group discussions

Group work, investigations
	Text books, images

Work sheets, 
Images from internet


	2

	

	LO3: Describing the history of scientific discoveries, explaining the relationship of indigenous knowledge to living systems & applying Life Sciences knowledge in industry, in everyday life and explore careers opportunities in Life Sciences
LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
	Do research on ONE of  the cancers. Focus on the causes, prevalence and treatment.

Refer also very briefly to IKS and biotechnology of cancer:

· Traditional healers

· Radiotherapy and chemotherapy

Discuss beliefs and attitudes concerning cancer
	Informal assessment: Group work, report, debates, using flow charts, diagrams, mind maps, paragraphs
Informal assessment: Short test (peer or self assessment)
	Group discussions, reports, debates, summaries

	Text books, refernce books, case studies
	3

	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a new/unfamiliar context
LO1: Plan investigations with instructions 

Collecting data

Recording results/ findings

Re-organise data 

Analysing and evaluate findings

Make deductions / conclusions
	Plant and animal tissues

Introduce concept of a tissue as a group of similar cells adapted for a particular function

Tissues: focus on the relationship between basic structure and function 

· Plant tissues: xylem, phloem, parenchyma, collenchyma and sclerenchyma, epidermis 

· Animal tissues: 4 basic types i.e. epithelial, connective, muscle and nerve and some examples of each.

[No detail required – an introduction to the tissues. Some tissues, e.g. blood, will be covered in more detail in relevant sections]

Identify and examine some plant and animal tissues by using electron micrographs. Draw observed cells making up a tissue to show the structure.

Investigate and collect information on ONE field of biotechnology related to plant or animal tissues e.g. cloning, stem cell research. Focus also on the ethics and legislation aspects in the research.

Investigate the possible career opportunities in biotechnology.

Do research on the use of traditional medicine by referring to indigenous plants (give examples) – survey in community
	Informal assessment: Group work, using flow charts, diagrams, mind maps, paragraphs
Informal assessment: Group work, study micrographs using diagrams, 

Informal assessment:
Research assignment group work

Informal assessment:
Poster, group work

Informal assessment: Survey in the community
	Presentation: PowerPoint slides, electron micrographs images from internet

Co-operative learning each allocate a different tissue type to each expert group 

Group work (pairs)
Group work

Work in pairs

	Text books, reference books and electron microscope images from the web 
Text books, reference books and electron microscope images from the web
	4 & 5 

	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a unfamiliar context
LO1: Plan investigations 

Collecting data

Recording results/ findings

Re-organise data 

Analysing and evaluate findings

Make deductions / conclusions
	Organs

Define an organ and a system

[Leaf structure will be used as an example of an organ. Other organs will be dealt with in their relevant sections in life processes.]

Leaf structure

Make use of light microscope slides and/or micrographs to illustrate a cross section of a dicotyledonous leaf to explain its structure in terms of its functions i.e. photosynthesis, gaseous exchange and transport. (Emphasize the principles of a biological drawing)

Link with plant tissues, appropriate cell organelles, movement across membranes and movement of molecules into, through and out of the leaf
	Informal assessment: 
Group work, study electron micrographs, diagrams, using flow charts, diagrams, mind maps, paragraphs
Informal assessment: Short test (peer or self assessment)
	Presentation: PowerPoint slides, electron micrographs, images from internet


	Text books, reference books and electron microscope images from the web
	6

	


STRAND 4: LIFE PROCESSES IN PLANTS AND ANIMALS

ENERGY TRANSFORMATION SUSTAIN LIFE

	Learning Outcomes (Skills and subskills)
	Prescribed Content
Elaboration


	Suggested 

Assessment
	Suggested Teaching strategies
	LTSM
	Time

(week)

(1-10)
	Signature and date of completion

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a unfamiliar context
	Photosynthesis

Define and give a description of the process in words (refer to the intake of raw materials, trapping and storing of energy, formation of food in chloroplasts and its storage.

[No biochemical detail of light and dark phase required]


	Informal assessment:
Summaries, flow chart, simple chemical reaction
	Presentation: PowerPoint slides to stimulate whole class discussions
	Text books, reference books,
	7

	

	LO1: Plan investigations 

Collecting data

Recording results/ findings

Re-organise data 

Analysing and evaluate findings

Make deductions / conclusions
	Learners should carry out the investigations below:

· Starch is produced during photosynthesis 

· Light is necessary for photosynthesis


	Formal assessment:
Investigations, scientific reports, work sheets
	Group work, investigations, experiments
	Text books, reference books, work sheets
	7

	

	LO1: Collecting data

Recording results/ findings

Re-organise data 

Analysing and evaluate findings

Make deductions / conclusions from demonstrations
LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a unfamiliar context
LO3: Explaining the relationship of indigenous knowledge to living systems & applying Life Sciences knowledge in industry, in everyday life and explore careers opportunities in Life Sciences
	Demonstrations/Investigations: 
· Carbon dioxide is necessary for photosynthesis

· Chlorophyll is necessary for photosynthesis

· Photosynthesis gives off oxygen

Discuss the effects of variable amount of light, carbon dioxide and temperature on the rate of photosynthesis, the role of carbon dioxide enrichment, optimum light and temperatures in greenhouses

Discuss consequences of large scale removal of vegetation such as deforestation


	Informal assessment:

Investigations/ Practicals - demonstrations, recording on worksheets 
Informal assessment:

Conclutions from Translation activities

Informal assessment:

Answer questions on case study, Case studies, debates, argumentations
Informal assessment: Short test (peer or self assessment)
	Group work, practicals
Translation activities / case studies
Case study, debates
Case studies, debates, argumentations
	Text books, reference books, work sheets
Text books, reference books, work sheets
	8

	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a unfamiliar context
LO1: Recording results/ findings

Re-organise data 

Analysing and evaluate findings

Make deductions / conclusions LO3: Explaining the relationship of indigenous knowledge to living systems & applying Life Sciences knowledge in industry, in everyday life and explore careers opportunities in Life Sciences
	Animal nutrition

Food intake vs energy growth and health requirements – balanced diet and how this changes with age, sex and activity of an animal

Interpret dietary information on packing and do then research on a balanced diet plan

Decide also on the dietary supplements for health and sport

Malnutrition: Do data analysis of available data with respect to malnutrition, Discuss reasons for and the effects of malnutrition with respect to unbalanced diets (e.g. kwashiorkor), starvation (e.g. marasmus and anorexia), coronary heart disease, diabetes and obesity. 

Discuss very briefly the different diets: e.g Cultural, religious, personal and health choices of diet, e.g. lacto-vegetarian, vegetarian, halaal, kosher.
	Informal assessment: Group discussions, summaries, reports, assignment
Group discussions, summaries, reports, assignments

Group discussions, summaries, reports, assignment
	Presentation: PowerPoint slides to stimulate whole class discussion, 
	Text books, reference books, work sheets

Tabulated data, case studies

Case studies, reference books, magazines 
	9


	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a unfamiliar context

	Processes of ingestion, digestion, absorption, assimilation and egestion and the significance of each

Comparison of a herbivorous, a carnivorous and an omnivorous lifestyle in terms of the processes above, different structures and energy relationships.

Human nutrition 

Identification of the macro-structure of the alimentary canal and associated organs and the functions of the different parts 


	Informal assessment: Group discussions, summaries, reports, assignment, tabulate differences, drawings with labels

	Presentation: PowerPoint slides to stimulate whole class discussion
	Text books, reference books, work sheets
	9 & 10


	

	All LOs
	Formal assessment:

Control test: (Similar format as question paper)

CELLS: THE BASIC UNIT OF LIFE AND

ENERGY TRANSFORMATION SUSTAIN LIFE


	60 marks allocated to the hour test
	
	
	10


	


TERM 4: (10 weeks) 
STRAND 4: LIFE PROCESSES IN PLANTS AND ANIMALS

ENERGY TRANSFORMATION SUSTAIN LIFE

	Learning Outcomes (Skills and subskills)
	Prescribed Content
Elaboration


	Suggested 

Assessment
	Suggested Teaching strategies
	LTSM
	Time

(week)

(1-10)
	Signature and date of completion

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a unfamiliar context
LO3: Applying Life Sciences knowledge in industry, in everyday life and explore careers opportunities in Life Sciences
	Mechanical and physical break-down:  types and functions of different kinds of teeth, tooth decay; processes of chewing and peristalsis

Chemical digestion: function of carbohydrates, proteases and lipases with respect to where produced, substrate and end-products [Specific enzymes need not be named – link to molecular structures and enzyme activity.]

Absorption: small intestine as a region of most absorption of digested food; structure (to tissue level) and significance of villi, importance of hepatic portal system in the transport of absorbed food to rest of the body

Assimilation: the role of the liver in glucose metabolism, deamination of excess amino acids, and the breakdown of alcohol, drugs and hormones in the liver

Hormonal control: Role of gastrin and secretin only
Debate the fluoridation of drinking water
	Informal assessment: Group discussions, summaries, reports, assignment, tabulate differences, drawings with labels, describe arguments against and for fluoridation of drinking waterf
	Presentation: PowerPoint slides to stimulate whole class discussions
	Text books, reference books, work sheets
	1 & 2

	


	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a unfamiliar context
LO3: Applying Life Sciences knowledge in industry, in everyday life and explore careers opportunities in Life Sciences
	Homeostatic control: of blood sugar level (Brief description of the process involving insulin and glucagon)

Discuss/debate issues around diabetes in modern times

Refer also to the effects of alcohol and drug abuse and the dangers associated with their misuse
	Informal assessment: Group discussions, summaries, reports, assignment, argumentations
Informal assessment: Short test (peer or self assessment)
	Presentation: PowerPoint slides to stimulate whole class discussion, debates
	Text books, reference books, work sheets
	2

	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a unfamiliar context

	Cellular respiration

Definition of and description of process; uses of energy for living cells

Aerobic respiration: definition of and description of process taking place in cytoplasm and mitochondria. Use words and symbols 

[No biochemical detail of glycolysis, Krebs’ cycle or oxidative phosphorylation is required.]

Anaerobic respiration: - definition of and  description of process in words and symbols 

[No biochemical detail of process is required.]

Production of lactic acid in muscles during exercise. Comparison between aerobic respiration and anaerobic respiration in terms of raw materials required, products and relative amounts of energy released

Role of ATP as an important energy-carrier in the cell
	Informal assessment: Group discussions, summaries, flow charts 


	Presentation: PowerPoint slides to stimulate whole class discussion
	Text books, reference books, work sheets
	3

	

	LO1: Recording results/ findings

Re-organise data 

Analysing and evaluate findings

Make deductions / conclusions 
LO3: Applying Life Sciences knowledge in industry, in everyday life and explore careers opportunities in Life Sciences
	The following investigations can be done as interpretation of data:

· Carbon dioxide is released by living organisms

Compare the industrial production of fermented beer in South Africa to the traditional method

Briefly discuss the role of anaerobic respiration in industry – brewing and bread-making
	Informal assessment: Group discussions, summaries, flow charts, tabulate, debates
Informal assessment: Short test (peer or self assessment)
	Presentation: PowerPoint slides to stimulate whole class discussion


	Text books, reference books, work sheets, case studies
	4

	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a unfamiliar contex
	Gaseous  exchange 
Distinguish between cellular respiration, breathing and gaseous exchange

Need for gaseous exchange 

Requirements of efficient gaseous exchange organs: large surface area, thin, moist, well ventilated, protected, transport system. 

These requirements are met in different ways in different environments e.g. aquatic and terrestrial and between plants and animals

With reference to the following organisms: a dicotyledonous plant, a flatworm, an earthworm and an insect, a bony fish and a mammal,  describe simply how the requirements stated above are met in relation to an organism’s habitat, structure and its surface area:volume ratio. 
	Informal assessment:
Comparative studies, tabulate information to distinguish between differences and mention similarities

Informal assessment:
Comparative studies, tabulate information to distinguish between differences and mention similarities
	Presentation: PowerPoint slides to stimulate whole class discussion

Work sheets with tables to be completed


	Text books, reference books, work sheets, case studies, Work sheets with tables to be completed


	5 

	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a unfamiliar contex LO1: Collecting data, Recording results/ findings

Re-organise data 

Analysing and evaluate findings

Make deductions / conclusions
	Human gaseous exchange:  

The structure (macro and tissue level) location, adaptations and function of the ventilation system (trachea, bronchi, bronchioles, lungs and alveoli)

Make a model of human breathing system and critiquing its limitations

Give a demonstration to show that expired air contains carbon dioxide
	Informal assessment:
Drawings with labels, Model, and practical demonstration
Informal assessment: Short test (peer or self assessment)
	Presentation: PowerPoint slides to stimulate whole class discussion

Group work, experiments
	Text books, reference books, work sheets, case studies, Work sheets with tables to be completed


	5 & 6


	

	LO1: Plan investigations 

Collecting data

Recording results/ findings

Re-organise data 

Analysing and evaluate findings

Make deductions / conclusions
	Do a practical investigation to measure the average lung capacity of the class

Ventilation of the lungs; gaseous exchange in alveoli; transport of gases around body; gaseous exchange in tissues
Analyse and interpret data showing altitudinal effects on gaseous exchange, e.g. athletes’ performance in Johannesburg versus Cape Town or Durban.
	Informal assessment:
Investigations, group work, work sheets
	Practicals, group work
	Text books, reference books, work sheets, case studies, Work sheets with tables to be completed


	6 & 7


	

	LO2: Constructing knowledge (access information from a variety of resources), acquiring understanding and making meaning of knowledge & applying acquired Life Sciences knowledge in a unfamiliar contex
LO3: Applying Life Sciences knowledge in industry, in everyday life and explore careers opportunities in Life Sciences
	Homeostatic control of breathing (Brief description of process involving the levels of CO2 in blood.

Do research on respiratory disorders: origins, symptoms and treatment of TB in South Africa.  Other disorders e.g. asthma, hay fever, bronchitis, emphysema and lung cancer  

Debate the effects of smoking on gaseous exchange

Artificial breathing: how mouth-to-mouth resuscitation works
	Informal assessment:
Summaries, group work, debates, demonstrations
	Presentation: PowerPoint slides to stimulate whole class discussion, work sheets, case studies


	Text books, reference books, work sheets, case studies, Work sheets with tables to be completed


	8


	

	
	Revision and preparation for final examination
	Informal assessment: Short test (peer or self assessment), case studies, assignments, summaries
	
	
	8
	

	Final examination
Paper 1 (2½ hrs)

ENVIRONMENTAL STUDIES AND DIVERISTY, CHANGE AND CONTINUITY
Paper 2 (2½ hrs)
LIFE AT THE MOLECULAR, CELLULAR AND TISSUE LEVEL CELLS AND LIFE PROCESSES IN PLANTS AND ANIMALS

	9 &10
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