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Module 1
Genetics and inheritance
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[image: ]       DBE Exam guideline 2017:

	Genetics and Inheritance
Paper 2: 45 marks
	Term 2
	4  weeks 

	
	No longer experi-ments



	CONTENT
	ELABORATION

	Introduction
	· Mention of Mendel as the father of genetics


	
Concepts in inheritance

	
· Chromatin and chromosomes
· Genes and alleles
· Dominant and recessive alleles Word ‘hybrid’ taken out. A hybrid is an organism


· Phenotype and genotype				
· Homozygous and heterozygous


	
Monohybrid 
crosses
Pure breeding taken out – refer to animals

	
· Format for representing a genetics cross
· Mendel’s ‘Principle of Segregation’
· Types of Dominance
· Complete dominance – one allele is dominant and the other is recessive, such that the effect of the recessive allele is masked by the dominant allele in the heterozygous condition
· Incomplete dominance – none of the two alleles of a gene are dominant over one another resulting in an intermediate phenotype in the heterozygous condition
· Co-dominance – both alleles of a gene are equally dominant whereby both alleles express themselves in the phenotype in the heterozygous condition 
· Genetics problems involving each of the three types of dominance
· Proportion and ratio of genotypes and phenotypes 


	
Sex Determination

	
· 22 pairs of chromosomes in humans are autosomes and 1 pair of chromosomes are sex chromosomes/gonosomes
· Males have XY chromosomes and females have XX chromosomes
· Representation of a genetic cross to show the inheritance of sex



	
Sex-linked Inheritance

	
· Sex-linked alleles and sex-linked disorders
· Genetics problems involving the following sex-linked disorders:
· Haemophilia
· Colour blindness






	CONTENT
	ELABORATION

	
Blood Grouping

	
· Different blood groups are a result of multiple alleles
· The alleles IA, IB and i in different combinations, result in 4 blood groups 
· Genetics problems involving the inheritance of blood type


	Dihybrid 
crosses

	
· Mendel’s ‘Principle of Independent Assortment’
· Dihybrid genetics problems 
· Determination of the proportion/ratio of genotypes and phenotypes 


	
Genetic lineages/pedigrees

	
· A genetic lineage/pedigree traces the the inheritance of characteristics over many generations
· Interpretation of pedigree diagrams 


	
Mutations
Added, but Albinism removed

	
· Definition of a mutation
· Effects of mutations: harmful mutations, harmless mutations and useful mutations
· Mutations contribute to genetic variation 
· Definition of gene mutation and chromosomal mutation 
· Mutations lead to altered characteristics in each of the following genetic disorders:
· Haemophilia – due to absence of blood clotting factors
· Colour blindness – due to absence of the proteins that comprise either the red or green cones/photoreceptors in the eye
· Down syndrome – due to an extra copy of chromosome 21 as a result of non-disjunction during meiosis


	
Genetic engineering
Views?

	
· Genetic engineering uses biotechnology to satisfy human needs:

· Stem cell research - sources and uses of stem cells
· Genetically modified organisms – brief outline of process (names of enzymes involved are not required) and benefits of genetic modification
· Cloning – brief outline of process and benefits of cloning 


	
Paternity testing

	
· The role of each of the following in paternity testing:

· Blood grouping
· DNA profiles


	
Genetic links
	
· Mutations in mitochondrial DNA used in tracing female ancestry 
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	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	12
	TOPIC
	GENETICS:   MENDEL’S EXPERIMENTS
Time: 80 min 
	Lesson
	1-2

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Explore scientific ideas of Mendel’s experiments: monohybrid crosses.  
· Explain the different  Mendel  Laws of  Genetics



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Introduction:
Let each pupil swop their books as they mark the homework on terminology of genetics given to them as homework on worksheet.

Main Body (Lesson presentation):
Teacher explains using chart/ transparency the various Mendel Laws.
· Gregor Mendel (1822–1884) was an Augustinian monk and teacher who enjoyed experimenting with plants and investigating the outcome
· He was the first biogeneticist 
· He studied the characteristics of garden peas 
· The laws he wrote are based on his findings and are used by geneticists today.
· Mendel’s work on the genetics of peas began with observation of the peas to determine what traits were inherited
· He noticed at least 7 characteristics that appeared to be inherited
· We will work with 3 of these - plant height, pea color and pea shape
· Mendel noticed that garden peas occur in at least two heights – Tall( T) and Short ( t)
· Since peas are self-pollinating, tall peas tend to produce tall peas and short produce short
· Mendel’s first genetic cross involved tall peas cross-pollinated with short peas
· Mendel noticed that tall peas crossed with short peas yielded all tall peas in the F1 generation (first group of offspring)
· Mendel now took the F1 peas and crossed them with themselves ( interbreeding ) to produce an F2 generation (2nd group of offspring)
· This produced tall and short offspring in a 3 tall to 1 short ratio
MENDEL’S LAWS
LAW OF DOMINANCE
•  A member of a pair of unit characters may dominate or hide the other member of the pair;   dominant vs recessive
•  Mendel proposed this to explain why all the F1 peas were tall while containing the short factor from one  parent

LAW OF SEGREGATION
· At the time of gamete formation, members of a pair of unit characters segregate (separate) from one another and move into different gametes. 

STEPS For WORKING A GENETICS PROBLEM
1. Assign symbols for alleles
2. Determine the parents’ GENOTYPES
3. Determine the kinds of GAMETES
4. Look at all possible combinations of gametes:  PUNNETT SQUARE
Determine the possible offspring PHENOTYPES

Conclusion:
How are alleles passed on from parent to offspring?
Alleles are passed from parents to offspring by way of chromosomes in the gametes that are made by the process of meiosis in the sex organs.

Please emphasise that: 
1. Within an organism there are factors that control traits such as tall and short.(called genes)
2. Each parent has two factors in each cell that control a trait. We know that these  factors are called  alleles
3. These factors are transmitted from parents to the offspring via gametes.
4. Only one factor is passed from a parent to the next generation in each gamete.

On the board illustrate how Mendel conducted his experiment off pea plants explaining the F1 and F2 generation. Show the workings as illustrated in Understanding Life Science.
	1. Learners correct their work.

2. Learners listen attentively and make notes in their workbook.

3. Copy the format of drawing a genetic diagram given by teacher.

4. Learners copy format of a worked example of a genetic problem on Mendelian pea plant cross.

5. Learners must be able to differentiate between the different Laws of Mendel.
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SIIP Booklets for 2014 compiled Question papers and answer booklets 

Worksheets 
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Life Science Gr 12 – Top Class by Shuter’s.
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	Name of Teacher:
	
	HOD:
	

	Sign:
	
	Sign:
	

	Date:
	
	Date:
	



	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	12
	TOPIC
	GENETICS : LAW OF   DOMINANCE
Time: 40 min
	Lesson
	3

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Solve a genetics problem using a specific format of Punnet squares or test cross
· Write down phenotype and  genotype ratios of the P1, P2  F1 and   F2  generations 
· Solve genetic problems on complete dominance



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Introduction:
Teacher revises   Mendel’s Laws highlighting what dominant and recessive is, using examples.

In pea plants, the allele for red flowers is dominant and is represented by the letter “R”. The allele for white flowers is recessive and represented by the letter  “r”

Main Body (Lesson presentation):
Teacher:
· Provides worksheet for learners with the following questions / tasks/ activities.

 Activities on worksheet drawn up by teacher from textbooks/ past exam papers.
 
How would you represent the genotype of each of the following pea plant?
a) Homozygous dominant
b) Heterozygous 
c) Homozygous recessive 
Describe the phenotypes represented by the following genotypes:
A learner crossed a homozygous dominant pea plant and a homozygous recessive pea plant. Show all the possible genotypes and phenotypes of the F1 generation obtained in this cross.


1. Fur colour in mice is controlled by a gene with two allele. A homozygous mouse with black (B) fur was crossed with a homozygous mouse with brown (b). All the offspring’s had black fur. Using the symbols B and b to represent the two alleles for fur colour show as a Punnet square, a genetic diagram / cross between mice that are heterozygous fur colour with a mouse with brown fur. Show the possible genotype and phenotype of the offspring.

2. A boy’s mother is able to roll her tongue, which is caused by a dominant allele R . She is heterozygous for trait. The boy’s father does not have the ability to roll his tongue. Which combination of allele could the boy inherit? Show the parental genotype; parental gametes; possible genotypes of boy and possible phenotypes of boy. 

Conclusion:
Teacher supervises learners work to check that the learners are on the right track. Answers are written on the board after learners give feedback with the first two examples.

	Learners work on their own to solve questions based on  Law of Dominance

Learners copy the following diagram of a Punnett square for example 1.

Key : B (black)
         b ( brown)

	gametes
	B
	B

	b
	Bb
	Bb

	b
	Bb
	Bb



F1 – all heterozygous  black- genotype
phenotype100% black































Homework:
Learners complete all activities that could not be done in class, as homework , to be corrected in the next lesson.
Learners complete genetic problems in their workbook from worksheet.
Learners must be able to explain between pentadactyl and polydactyl. Learners must draw bar graphs of incidence of dominant and recessive traits amongst learners for attached and unattached earlobes.
	10 min







20min
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	 CAPS Solutions for All – Life Science Gr 12 by McMillan 

SIIP Booklets for 2014 compiled Question papers and answer booklets 

Worksheets 
Focus on Life science CAPS Gr 12 by Maskew Miller

Understanding Life science Gr.12 by T Isaac – 3rd Edition

Life Science Gr 12 – Top Class by Shuter’s.

Via Afrika Life Science GR 12 (CAP



	Reflection/Notes:




	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	12
	TOPIC
	GENETICS:  INCOMPLETE DOMINANCE &  CO- DOMINANCE Time: 40 min
	Lesson
	4

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Do a genetic cross on co – dominance 
· Explain genetic concepts of incomplete dominance and co -  dominance 



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Introduction:
Revise concepts of recessive and dominant.
Explain that: CO- DOMINANCE occurs when two homozygous individuals for a particular trait is crossed and both the traits are represented in the offspring.

Teacher writes an example on board /transparency ON CO –DOMINANCE, where both the genotypes express themselves in the phenotype.
eg. A black cow mates with white cow and all the calves in the F1 are black with white spots.

Main Body (Lesson presentation)
Emphasise that after Mendel’s experiments, many scientist put forward the Principle of Dominance, which they thought always applied. Which states:

When two homozygous   (pure breeding)
individuals are crossed with each other and the offspring have intermediate forms of the parents’ traits, it is known as INCOMPLETE DOMINANCE .

• In Incomplete Dominance, two different alleles combine to create an intermediate phenotype of a given trait i.e. when two heterozygous parents cross; the offspring look like a blend of the characteristics of the two parents. A typical example would be a cross between a Red flowering snapdragon (CRCR) and a  White flowering snapdragon (CWCW) both will yield Pink flowering snapdragon (CRCW) 
Explain to learners that: Notation?!

·  We CANNOT use capital letter and a small letter for the two alleles as this would suggest that one was dominant and the other was recessive, which is not the case here. 
· For incomplete dominance and for co-dominance TWO DIFFERENT CAPITAL LETTERS are used to represent alleles. 
Conclusion:
Allow learners to do the following  example on  incomplete dominance.

In a certain breed of cattle, coat colour may be red(R), white(W) or roan(RW). Roan is a light reddish brown colour. 
a) Choose suitable symbols for the allele for red and white coat colour.
b) Provide three genotypes and phenotypes as indicated from the information given.
c) A learner crossed a homozygous dominant pea plant and a homozygous recessive pea plant. Show all the possible genotypes and phenotypes of the F1 generation obtained in this cross.

Educators supervise and guides learners as they work out examples.
	Discuss / work in your groups to solve the genetic problems given to you by your teacher and discuss your findings then present your answers  to the rest of the class


Learners must take down  the following example of a genetic cross to show INCOMPLETE DOMINANCE :

 Homozygous red flower   X  Homozygous white flower ( phenotype)
 P1…….     RR        X       WW  ….( genotype)
MEIOSIS…………………………
     R      R                                       W      W …………….. gametes

RW       RW            RW          RW…….                   .
                     F1 …genotype
     All 100% Pink ……………phenotype
Neither red nor pink is dominant in the F1 phenotype but a new characteristic is shown – this is incomplete dominance.
Learners complete examples in their workbook and compare the genetic crosses of complete, co- and incomplete dominance.

	10 min










20min









10 min

	

Worksheets with different examples indicated under teacher activity to be given to learners to prevent wasting time of learners taking questions down from chalkboard.
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	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	12
	TOPIC
	GENETICS : PEDIGREE CHARTS
Time: 40 min
	Lesson
	5

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
•  Solve genetics problem using  pedigree charts
· •  Write down phenotype and  genotype ratios of the  generations represented in a pedigree chart



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Introduction:
Teacher revises Mendel’s Laws highlighting what dominant and recessive is, using examples.

Main Body (Lesson presentation):
Teacher:
· Provides worksheet for learners with questions / tasks/ activities based on pedigree diagrams from past exam papers.
· Educator uses an example of a simple pedigree diagram to explain how to work out individuals genotype.
· Explain to learners that the key provided will indicate recessive or dominant genes.
· If  shaded circle or square is a recessive it will always be two small letters ie homozygous recessive eg .aa
· Dominant genes can be either heterozygous eg Aa or homozygous AA for a particular trait.
· Also indicate to learners that two heterozygous parents will always produce a 25% chance of offspring that will be homozygous recessive.
· Explain to learners that pedigree charts indicate three generations of individuals.

Using the following example educator can explain how learners must work out genotypes and phenotypes.

Example :
Sello crosses two pure breeding garden pea plants in the laboratory. 
Plant A produces yellow peas and plant B green peas. 
He knows that the gene for yellow peas (Y) is dominant over the gene for green peas (y). The diagram below shows the results he obtained for two generations of pea plants. Study the diagram and answer the questions that follow.          
[image: ]
                   
   Yellow (Y)

   Green (y) 

1. Give the genotype for plant A and plant B.

A- YY B – yy ( explain to learners that if all  the individuals in the second generation have the dominant gene, than one of the  parent will have to be either homozygous recessive and the 
       other will have to  be homozygous dominant.


2. Provide the genotype and phenotype for Plant D, and G.
Plant D – Yy    Plant G - yy

Conclusion:
Teacher supervises learners work to check that the learners are on the right track. Answers are written on the board after learners give feedback with the first two examples.
	Learners ask questions on any concept they did not understand thus far on genetics.

Learners participate constructively in lesson whilst educator is explaining how to solve pedigree chart.

Homework:
Learners begin to solve genetic problems on pedigree diagrams in workbook from worksheet that has a variety of questions based on   pedigree diagrams from past exam papers.
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15 min









	
 CAPS Solutions for All – Life Science Gr 12 by McMillan 

SIIP Booklets for 2014 compiled Question papers and answer booklets 

Worksheets 
Focus on Life science CAPS Gr 12 by Maskew Miller

Understanding Life science Gr.12 by T Isaac – 3rd Edition

Life Science Gr 12 – Top Class by Shuter’s.

Via Afrika Life Science GR 12 (CAPS)

	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK 13
	GENETICS AND INHERITANCE
	TOPIC
	MONOHYBRID CROSSING :BLOOD GROUPS & MULTIPLE ALLELES
Time: 40
	Lesson
	1

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· List the four blood groups
· State that blood groups are controlled by multiple alleles
· Do genetic crosses to determine the genotypes of blood groups of parents and offspring. 



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Introduction:
· Revise with learners that homozygous recessive alleles will appear as a dominant phenotype.
· Explain to learners that disorders which occur from chromosome pair 1 to   22 are known as autosomes.

Main Body (Lesson presentation):
Teacher explains that there are:
· Four types of blood groups ,namely , A, B, O and AB
· All blood groups controlled by three alleles IA, IB and i
(multiple alleles). 
· O is a recessive gene
· Blood group O is a universal donor ie.  anyone can receive blood from a person with blood group O but ,
· A person with blood group O can only receive  blood from a donor with blood group O
Teacher write the following symbolic representation of genotypes of the various blood groups.
  
	BLOOD GROUPS
	 POSSIBLE GENOTYPES

	A
	 IAIA
	 IAi

	B
	 IBIB
	 IBi

	AB
	 IAIB
	

	O
	 ii
	



Conclusion :
Give learners the following question in order for them to have a better understanding of determining blood groups. This should be done as a class discussion with teacher. Work example question out on chalkboard.
Question: Determine who is the father of baby ?
Baby – blood group is O.
Father 1- blood group  genotype is IAi  and phenotype is A
Father 2 : blood group genotype is IAIA  and phenotype is also A

Answer : Father 1 , because i is a recessive allele found only in Father 1 , even though both belong to  blood group A.
	1. Take few minutes to discuss the answers of  previous homework  with your teacher
2. Learners copy table on blood groups from chalkboard/ powerpoint. 

3. Learners take down following table to be used when working out possible genotypes between babies and parents.


Homework: 


Give learners a case study on the swopping of babies in a hospital. Need to determine the genotype of parents and match with genotype of baby using genetic crosses to determine correct parents.  ( ACTIVITY 5.5. PG 78)
Learners observe diagram below to get further understanding of parents genotypes and their resulting offspring.

 The diagram shows a family tree with the blood group phenotypes filled in for some members of the family.  A square is used to represent a male and a circle is used to represent a female. There are three alleles for blood groups represented by the letters:    IA, IB and i   .Select the correct genotypes for individuals labelled: 3,4 & “?”

	
	individual 3
	individual 4
	individual “?”
	

	A
	IA IB
	IB IB
	IA i
	

	B
	ii
	IB i
	IA i
	

	C
	ii
	IB i
	IA IB
	

	D
	IA i
	IB IB
	IA IB
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Worksheets 

CAPS  12 Life science –Solutions for All by McMillan

Focus on Life science CAPS Gr 12 by Maskew Miller

Understanding Life science Gr.12 by T Isaac – 3rd Edition

Life Science Gr 12 – Top Class by Shuter’s.










UNDERSTANDING LIFE SCIENCE- 3RD EDITION

























	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	13-GENETICS & INHERITANCE
	TOPIC
	DIHYBRID CROSS
Time: 40 min
	Lesson
	2

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Complete a dihybrid crossing



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	

	Introduction:
Revise a simple example of Mendel’s Monohybrid Cross whereby one characteristic was inherited into gametes.

Main Body (Lesson presentation):
Explain to learners that the Father of Genetics Gregor Mendel also conducted experiments on the inheritance of two different characteristics in pea plants. This is known as DIHYBRID CROSSING where factors (genes) that control the two characteristics are inherited independently; one gene does not affect the other. This is Mendel’s second law (or the LAW OF INDEPENDENT ASSORTMENT), which states that alleles of different genes are inherited independently. 
Explain to learners the following steps to work out a dihybrid cross.
Steps in working out dihybrid crosses:
· Step 1; choose letters to represent the genes in the cross.
Use the letters, e.g. R (round) Y (yellow) for dominant genes and r (wrinkled) and y (green).Keep the same alphabets for one characteristic together eg. RrYy
· Step 2; write the genotypes of the parents. 
· Step 3; determine the possible gametes that the parents can produce.
Each parent therefore produces four types of gametes: RY, Ry, rY, and ry.
· Step 4; enter the possible gametes at the top and side of the Punnett square.
                    Meiosis
	Gametes
	RY
	Ry
	rY
	ry

	RY
	
	
	
	

	Ry
	
	
	
	

	rY
	
	
	
	

	ry
	
	
	
	








	
fertilization

· Step 5; complete the Punnett square by writing the alleles from the gametes in the appropriate boxes.
· Step 6; determine the phenotypes of the offspring using the genotypes in the Punnett squares.   
               
            16 different Genotypes
             Phenotype:	9:3:3:1
	
Learners copy the following from chalkboard.

[image: ]
Learners work out another three more examples of dihybrid cross from the activities in the textbooks. This can be completed as homework and marked next day. Educator must explain each example and learners must do corrective work.
	
10 min








10 min














20 min
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Worksheets on Dihybrid crossing

CAPS  12 Life science –Solutions for All by McMillan

Focus on Life science CAPS Gr 12 by Maskew Miller

Understanding Life science Gr.12 by T Isaac – 3rd Edition

Life Science Gr 12 – Top Class by Shuter’s.
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	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	13
	TOPIC
	GENETICS: SEX – LINKED DISEASES : COLOUR BLINDNESS
Time: 40 min   
	Lesson
	3

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Describe colour blindness
· List the two sex- linked mutational disorders
· Draw a Punnett square or test cross to show possible genotype from parents who have sex- linked genetic disorders




	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Introduction:

Ask learners why is colour blindness known as a sex- linked disease
Main Body (Lesson presentation):
Colour blindness is a recessive sex- linked disorder whereby the person is unable to identify colours normally red and green. This allele is located on the X- chromosome.
Explain to learners that genetic mutations : 

Also occur on the X- chromosome of the 23rd pair of chromosomes which is the sex chromosomes/ gonosomes, and therefore such genetic mutations are referred to as sex – linked mutations. Also indicate that the X - chromosome is bigger and has more genes than the Y chromosome.

Explain that :
A female will need both recessive alleles on both her X chromosomes in order for her to be colour – blind.





Colour blind ( n)
Normal         ( N)
    P1……..Normal      x       Normal ( phenotype) 
    P1……..Female carrier      x       colour blind male ( genotype)
                           XN Xn                  x                Xn Y ……. (genotype)                                
	gametes
	XN
	Xn

	Xn
	XN Xn
	Xn Xn

	Y
	XN Y
	Xn Y


  
1 normal female carrier : 1 colour blind  female : 1 normal male : 1 colour blind male  - phenotype
Conclusion :
Explain to learners that colour blindness is also a sex- linked disorder which is recessive.
Explain that more males are affected with colour blindness and haemophilia compared to females due to the gene mutation occurring on X- chromosomes, and males have only one X- chromosome.

	Learners must respond by stating that :

Homework:
 Learners do a Punnett Square showing a cross between a Haemophilic female and a normal male, indicating the possible genotype of the offspring.






	10 min










25 min 
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	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	13
	TOPIC
	GENETICS: SEX – LINKED DISEASES : HAEMOPHILIA
Time: 40 min   
	Lesson
	4

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Differentiate between colour blindness and haemophilia
· List the two sex- linked mutational disorders
· Draw a Punnett square or test cross to show possible genotype from parents who have sex- linked genetic disorders
· Distinguish between autosomal and sex- linked  genetic disorders



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Introduction:
Revise concepts of albinism as a recessive autosomal disorder. 
Ask learners to explain what is meant by autosomal recessive genetic trait.

Main Body (Lesson presentation):
Explain to learners that genetic mutations : also occur on the X- chromosome of the 23rd pair of chromosomes which is the sex  chromosomes/ gonosomes  , and therefore such genetic mutations are referred to as sex – linked mutations. Also indicate that the X - chromosome is bigger and has more genes than the Y chromosome.

Explain that :
· Haemophilia is a hereditary bleeding disorder which is caused by a sex-linked recessive gene. The clotting factor gene is deficient or lacking, and therefore prevents the blood from forming a stable protein called fibrin , which is essential for  blood to clot.
·  Blood seeps into the tissue and joints.
· Males carry one X chromosome only. 
· The Y chromosome carries no gene for blood clotting. 
· This means that the condition of haemophilia is seen in males with only one defective gene present. 
· A female with one defective gene will be a carrier because the other X chromosome will carry the normal dominant gene.
·  Haemophilia  affects approximately 1:10 000 live male births
· There is no cure for haemophilia, but treatment can prevent deformities resulting from muscle atrophy and gangrene. 

Draw Punnett Square on chalkboard to illustrate cross between a female carrier and a haemophilic male and the possible genotype of resulting offspring.


Haemophilia ( h)
Normal         ( H)
    P1……..Normal      x       Normal ( phenotype) 
    P1……..Female carrier      x       haemophilic male ( genotype)
                           XH Xh                  x                Xh Y ……. (genotype)                                
	gametes
	XH
	Xh

	Xh
	XH Xh
	Xh Xh

	Y
	XH Y
	Xh Y


  
1 normal female carrier : 1 haemophilic female : 1 normal male : 1 haemophilic male : phenotype
Conclusion :
Explain to learners that colour blindness is also a sex- linked disorder which is recessive.
Explain that more males are affected with colour blindness and haemophilia compared to females due to the gene mutation occurring on X- chromosomes, and males have only one X- chromosome.

	Learners must respond by stating that :
Albinism is an autosomal disorder because it is a genetic mutation that occurs on the 15th pair of chromosomes. A person has two have two RECESSIVE homozygous alleles for albinism in order for it to show in the phenotype.

Learners write notes and engage in discussions as facilitated by the educator.

Learners take down example of test cross between a normal female carrier and a haemophilia male to show possible genotypes of the offspring.

Homework:
 Learners do a Punnett Square showing a cross between a Haemophilic female and a normal male, indicating the possible genotype of the offspring.
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	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	13- GENETICS AND INHERITANCE
	TOPIC
	CHROMOSOMES IN SOMATIC AND SEX CELLS
Time: 40 min
	Lesson
	5

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Differentiate between autosomes and sex chromosomes from a karyotype chart
· Explain and identify the difference between homologous chromosomes, and chromatids and chromosomes
· State the number of autosomes and sex chromosomes in a human cell from a karyotype chart
· State the difference between gametogenesis and fertilization



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	 Introduction:
Revise work on genetic coding and structure of DNA

Main Body (Lesson presentation):
Issue learners with a worksheet on karyotype using various LTSM resources.

Explain to learners that:
Karyotype is a representation of chromosomes obtained from a cell of a living organism, arranged 
According to size and presented in homologous pairs. 

HOMOLOGOUS PAIRS are chromosomes which are DOUBLE STRNDED and ARRANGED IN A PAIR ACCORDING TO SIZE AND SHAPE, BUT, ARE GENETICALLY DIFFERENT AS ONE IS MATERNAL AND THE OTHER IS PATERNAL.

CHROMATID: is ONE of two identical copies of DNA (chromosomes) held together by a centromere after DNA replication. 
AUTOSOMES: From pair 1 to pair 22 give general characteristics of body. 

SEX CHROMOSOMES / GONOSOMES: is pair 23 – give information of gender of person –XX is female; XY is male.

Educator must explain how to identify gender using karyotype chart. 

Explain to learners that it is the sex chromosomes which determine the sex of a child. 
SPERM CELLS- 22 AUTOSOMES + X or Y CHROMOSOME AFTER MEIOSIS.’
EGG CELL – 22 AUTOSOMES = X or X CHROMOSOME AFTER MEIOSIS.

Explain that gametes are haploid and somatic cells have diploid chromosome numbers.
Conclusion:


[image: ]
	
WRITE DOWN IMPORTANT LIST OF VOCABULARY ON DNA AND GENE CODING


[image: ]
Learners must write down in their workbooks and identify from the above example of a karyotype chart that :

Somatic cells are body cells excluding male and female gametes. They have double the chromosome number which is known as diploid. 
Gametes have half the chromosome number which is haploid
Formation of gametes in ovary and testis is GAMETOGENESIS









Learners must be able to use the autosomes and sex chromosomes to determine the sex of an offspring from educator explanation.
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	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	14
	TOPIC
	MUTATIONS
Time: 80 min
	Lesson
	1

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Define a mutation 
· Differentiate between point mutations, chromosomal aberrations and frame shift mutations
· Give examples of useful and harmful  mutations 
· Explain the possible causes of mutations



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	 Introduction:
Briefly revise DNA replication process using verbal question and answer method.
Main Body (Lesson presentation):
Explain to learners using chalkboard or transparency how sudden changes in
 N- base pairing of a  DNA,  during DNA replication , leads to mutations. 
Teacher  discusses the following causes of mutations:
External factors that may cause gene mutations are:
1. Viruses:  in some cases viruses are able to integrate and become part of the human DNA, alters it and causing cancer.
1. Nuclear radiation, ultraviolet radiation and X-rays:  radiation alters the genetic structures of the DNA, which results in many types of cancer e.g.: skin cancer, lung cancer, thyroid cancer, leukaemia etc.
1. Environmental toxins:  substances like cigarettes/tobacco, tars, specific types of paint, some dyes and colourants, tar and benzene cause gene mutations.
1. Poor diet and excess intake of alcohol:  eating large quantities of fat causes cancer of the colon and clogs up the arteries.  Excess alcohol causes cancer of the liver and pancreas.  

Gene mutations allow for individuals within a species to be different. FIXED MUTATION assist the organism to adapt to their environment, it is favourable and will become, passed to the next generation.
It will ensure variation, natural selection and survival of the species by increasing the gene pool. 
LETHAL MUTATIONS are unfavourable and will result in death. 
Explain to learners that:
Mutations bring about a change in the phenotype. The changes could be harmful or useful.
Harmless mutations – have no effect 
Harmful mutations – animal can be sterile
Useful mutations – increased resistance to disease

Abnormalities which are reflected in the changes in the N- base pairing during DNA replication so that the copy is not identical to original - is known as gene mutation.
Point mutations

Gene mutations Frame shift mutations




Point mutations : change in one N- base pair in a                                       
                              gene.eg  A- G
Frame shift mutations : If number of N- bases are added , deleted or not in multiples of three.
Both mutations result in different proteins being formed which can cause these proteins to become non- functional. 
Chromosomal Aberrations : caused by mistakes  
( deletions, duplications, inversions, translocations) in crossing over during  meiosis I resulting in large changes chromosome structure affecting more than one gene.

Conclusion:
Revises concepts on mutations. 
	Learners verbally respond to questions.

Ask learners to open their text book on Pg.25 Understanding Life Science( Study Guide )to take down important concepts explained by educator.

Learners must be able to research more examples of abnormalities / useful characteristics caused by mutations.
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	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	14
	TOPIC
	GENETICS:  MUTATION: SICKLE-CELL ANAEMIA
Time: 40 min   
	Lesson
	2

	
	
	
	EG p.10: Haemophilia
Colour-blindness
Down syndrome


	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Explain why sickle – cell anaemia is an autosomal genetic disorder
· Explain why people with sickle – cell anaemia are less prone to malaria 
· Do a genetic cross of parents with sickle - cell anaemia



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Introduction:
Revise with learners that homozygous recessive alleles will appear as a dominant phenotype.

Main Body (Lesson presentation):
SICKLE-CELL ANAEMIA
· This is a well known gene mutation occurring in people living in central and West Africa as well as the Mediterranean region.
· Emphasis that during replication of  DNA, gene mutation occurs. 
·  This results in the formation of abnormal haemoglobin also known as S-haemoglobin( HbS)
· The abnormal HbS results in the red blood cells becoming sickle-shaped and therefore it cannot perform its function to transport oxygen effectively due to its sudden change in shape.
· The result is a serious form of anaemia known as sickle cell anaemia.
·   The sickle-cell anaemia gene is a recessive gene. 
· Normal haemoglobin gene as HbA , while sickle-cell gene as HbS  .
·  If a person inherits both recessive genes for sickle-cell anaemia, then he or she is homozygous for the defective allele. 
· A person who is heterozygous in terms of the characteristic (HbAHbS ) carries one gene for abnormal haemoglobin. This condition is known as sickle-cell characteristic / trait .

1) It should be noted that many gene mutations are harmful but the advantage of sickle-cell anaemia is that people who are heterozygous become resistant to malaria or are naturally selected to resist malaria. 

Conclusion :
Draw a genetic cross on chalkboard/ transparency illustrating genotypes of offspring from parents who are normal but carriers of sickle – cell anaemia.





Teacher must  give learners the following question:
1. Why are people with sickle – cell anaemia resistant to malaria?
Answer :  Red blood cells become crescent shaped with a reduced surface area making it difficult for the Plasmodium parasite to complete its life – cycle .
	4. Take few minutes to discuss the answers of  previous homework  with your teacher

5. Learners take down example of genetic cross on sickle – cell anaemia from chalkboard.
S (normal)
s  ( sickle cell – anaemia)
P1 … Normal parent  X  sickle – cell parent
            SS                   X          ss
F1….  Ss    Ss     Ss   Ss… all  heterozygous ………..genotype
                 normal   sickle cell anaemia carriers ………phenotype
 

Learners must write down the symptoms of sickle – cell anaemia using textbooks or any other resource.

Learners use various resources to complete homework given to them by educator.
	10 min
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	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	14 – GENETICS & INHERITANCE
	TOPIC
	 CLONING 
Time: 40 min      
	Lesson
	3

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:[image: https://d30y9cdsu7xlg0.cloudfront.net/png/89857-200.png]

· Define cloning √
· Explain the process of cloning √                                                                         
· Give examples of cloned organisms
· State advantages and disadvantages of cloning √
· Differentiate between the two types of cloning X



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Introduction:
Revise the concepts of genes and why it is important for meiosis to take place before reproduction takes place. Ask whether they’ve heard about cloning and what they think it means.

Main Body (Lesson presentation):
Explain  to learners that :
· Cloning is also a form of genetic engineering whereby somatic cells from an organism (donor) with favourable genes are allowed to divide by mitosis to produce an identical organism.eg. Dolly the sheep
· Cloning involves asexual reproduction.

Explain how the  process of cloning occurs using the following flow diagram :
 The nucleus of a somatic cell (2n) of one organism is removed. 
· An egg cell (n) is taken from an ovary. The nucleus of the egg cell is destroyed. 
· The somatic cell’s nucleus (2n) is then placed inside the egg cell. The egg cell is put back into a uterus where it is allowed to grow and differentiate into an embryo by several mitotic divisions.

[image: ]

	Advantages of Cloning      √
	Disadvantages of Cloning    X

	· Produce individuals with desired traits
· Better yields
· Resistant to diseases
· Organisms produced in a shorted time
· Saving endangered species
· Produce body parts/organs for transplant
· Produce offspring when organisms are infertile
	· Objections to interfering with God’s creation
· Reducing the gene pool by reducing variation
· Cloned organisms may have developmental problems
· Costly process
· Generate experimental waste
· May lead to killing clones for organs/body parts
· Cruelty to animals and inhumane behaviour



Conclusion:
Educator provides learners with worksheets / diagrams illustrating   cloning process.
	Allow learners to answer. points of view regarding cloning 



eg. a) When the baby is born, it is identical to the original organism. 
b) Cloning of humans has been banned all over the world.

6. Learners draw a flow diagram from notes to summarise process of cloning.
7. Learners write down the advantages and disadvantages of cloning in a summarised form in their workbooks.
8. Group’s discuss cloning and prepare for presentations pertaining to cloning.
Homework : learners must use their textbook to differentiate between :
1. Therapeutic / research cloning
2. Reproductive cloning 
	
10 min
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	SSIP Booklets for 2014 compiled Question papers and answer booklets 

Worksheets on cloning

CAPS  12 Life science –Solutions for All by McMillan

Focus on Life science CAPS Gr 12 by Maskew Miller

Understanding Life science Gr.12 by T Isaac – 3rd Edition

Life Science Gr 12 – Top Class by Shuter’s.






	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	14
	TOPIC
	GENETIC ENGINEERING: STEM CELL
Time: 40 min    
	Lesson
	4

	
	                  
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Define what stem cells are.
· Explain the significance of  stem cells
· State the sources of stem cells
· State the challenges in using stem cells



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Introduction: 
Allow the learner’s time to give feedback on the cloning discussions they had. Cloning: is the production of genetically identical individuals. In nature, cloning occurs when organisms such as bacteria, invertebrates or plants produce asexually. Cloning of humans has been banned all over the world. Stem cells used to produce another organ is also termed reproductive cloning.

Main Body (Lesson presentation):
Use these notes to draw a mind map to enhance understanding of the concepts leading to stem cells.
· The same cloning process is used in stem cell research.  There is much controversy around the ethics in the use and cloning of embryonic stem cells. 
·  A stem cell is a cell that has the potential to regenerate multiple cell type tissue and self-renew. 
· Stem cells regenerate into the cells that have been damaged or lost.
· This means that a stem cell is able to produce new cells over a long term by the process of mitosis.  
· Once mitosis occurs, the cells are able to differentiate into many different types of specialized cells and tissue.  Stem cells can be harvested from umbilical cord blood (once a baby has been born), a foetal blastocyst and bone marrow. 
Stem cell therapy can be used to treat a variety of different human diseases:  √√
· cancers like Leukemia
· degenerative diseases like Multiple Sclerosis
· diabetes mellitus where the pancreas no longer produces insulin
· muscle damage
· organ damage and
· certain genetic diseases in conjunction with gene therapy
· In the case of Leukemia, stem cells in the transplanted bone marrow will produce new red blood cells.  
· Medical researchers claim that stem cell therapy will be used to repair spinal cord injuries, many more types of cancers and Parkinson’s disease in the near future. 
Conclusion:
Educator discusses the following challenges or disadvantages of stem cell usage.
CHALLENGES OF USE OF  STEM CELLS XX
· Although stem cell therapy can be used to treat many diseases, there is a negative side to the debate around whether human embryos should be cloned so that stem cells can be harvested from them and used in stem cell therapy. 
·  Embryos that are created for in- vitro fertilization, but not used, must be stored indefinitely, according to the law.  In some cases, this is for so long that the embryos are no longer viable (i.e.: cannot be used anymore). 
·  Medical researchers and scientists argue that these unused embryos should be made available for stem cell research.  
· Their reasoning includes the fact that embryonic stem cells have the potential to grow and differentiate into almost any type of tissue, which means that a large number of diseases can be addressed.  
· In 2004, South Africa became the first African nation to create a stem cell bank, but have very strict legislation to control reproductive cloning.   There is an international ban on human cloning and the use of embryonic stem cells but not on stem cell research. 
	9. Allow learners to share their points of view regarding cloning 

HOMEWORK:
Learners write a mini – essay on stem cells :
· Define stem cells
· State the advantages of using stem cells 
· State the disadvantages of using stem cells

Learners draw a concept map on stem cells.
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	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	14
	TOPIC
	DNA AND BIOTECHNOLOGY
Time: 40 min
	Lesson
	5

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
1. Define   Recombinant DNA Technology 
1. Explain the process of Recombinant DNA Technology (RDT) in INSULIN PRODUCTION.
· Give examples of substances / food produced using recombinant DNA technology



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Introduction:
Brief revision of function of genes on a DNA.(coding for specific proteins translation and transcription).
Main Body (Lesson presentation):
Explain  to learners that:
Recombinant DNA Technology is a form of genetic engineering or a process whereby favourable genes from a donor organism is cut using restriction enzymes and transferred to a vector which is normally a bacterium .
Vaccines for syphilis, TB and hepatitis are made in a similar manner
The ‘cut gene’ is incorporated into the plasmid (ring of DNA of a bacterium ) by restriction enzymes.

Educator uses a flow diagram to explain the above process.
Educator must read further using other LTSM to illustrate the process of RDT. 
Educator must provide learners with activities/ questions from past papers/ textbooks on Recombinant DNA Technology (RDT).

Explain to learners that :
The bacterium begins to replicate in order to produce new proteins such as insulin. Insulin is a hormone used to treat people who are diabetic.
Insulin gene is “cut” from a DNA which has a gene for insulin production from one healthy cell.
Individual is NOT harmed as only one gene is removed from a healthy cell. 
These cells are replaced by the body during mitosis.
[image: ]
Teacher explains: that RDT is used to grow plants that are insect – resistant; frost- resistant or have seedless fruits by manipulating these favourable genes for the above characteristics into plants that lack these characteristics.
Bacterial plasmids can also be used as vectors because the plasmids are used to transfer the donor DNA into a recipient organism for integration into the recipient’s DNA.
The recipient becomes the new transgenic organism.
	1. Learners correct answers in books from homework given.     
Learners respond to questions asked by educator on function of genes.
2. Learners must answer questions on activities given to them from notes / textbooks.
3. Learners draw a simple flow diagram on the steps involved in Recombinant DNA Technology (RDT)
PROCESS OF RECOMBINANT DNA TECHNOLOGY



Homework: Learners must do research on transgenic plants and the advantage of using RDT. Learners must summarise steps on RDT from flow diagrams.
	10 min








20 min
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	Model of DNA
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· Learners MUST understand the link between meiosis and genetics. 
· During the crossing over in prophase I of meiosis, chromosomes share information and then during metaphase I, separate randomly.  
· This determines the combination of chromosomes and genes that you have as an individual. Genetics determines individual variation (to be different) and survival of the fittest.  
· Learners MUST have a clear understanding of the genetic terminology in order to study genetics and answer genetic problems. 
· Mendel’s Laws are very important - understand the concepts of dominance and how this plays a role in monohybrid crosses (mono = one = one characteristic or trait). 
· Be aware of confusing the word ‘cross/ crossing’ with ‘crossing over’ in Meiosis.  You cross individuals and calculate the chances of a characteristic or trait being in the offspring. Learners must be clear of the difference between these two terms.
·  Questions on blood group inheritance and sex determination are often asked. The more examples of genetic crosses that they do, the better they will do. 
· Pedigree diagrams are a popular way to express family history and are often asked in exams.  Make sure they know how to answer them. 
 
· There are basically FOUR  types of monohybrid crosses e.g.    HH x hh; 
                                                                                                                    Hh x Hh;
                                                                                                                    Hh x hh; 
                                                                                                                    Hh x HH

· In the notation of the genotype the dominant allele represented by a CAPITAL LETTER must always be written first e.g. Gg and NOT gG .

INTRODUCTION
Genetics is the science of inheritance and studies the principles of heredity and variation. The hereditary instruction carried within the DNA ensures that offspring resemble their parents and ensures that genetic variation can take place, resulting in survival of the fittest.

Genetics and sexual reproduction:
During sexual reproduction, offspring are produced that resemble the parents. Remember that two haploid gametes are the result of the process of meiosis. The gametes fuse during reproduction and the result is a diploid zygote, containing a double set of chromosomes. One set of the chromosomes came from the male gamete, which contains the DNA from the father. One set of chromosomes came from the female gamete and contains the DNA from the mother. The child therefore contains DNA from both parents.

DEFINITIONS AND IMPORTANT TERMS AND CONCEPTS:
· Chromatin network: visible as thread-like structures in the nucleus of an inactive cell

· Chromosome: a structure made up of two chromatids joined by a centromere that carries the hereditary characteristics within the DNA

· Gene:  a unit of sequenced pieces of DNA that carry the genetic information that will determine the hereditary characteristics of an organism.

· Allele: one of two contrasting forms of a gene that determine alternative characteristics in inheritance because they are situated in the same position or locus on homologous chromosomes 

· Locus: The exact position or location of a gene on a chromosome.

· Genotype: This is the total genetic composition of an organism. It is the information present in the gene alleles, for example BB, Bb or bb. 

· Phenotype: This is the external, physical appearance of an organism. The phenotype is determined by the genotype. (phenotype, when both recessive gene alleles are present e.g.: bb)

· Dominant allele: an allele that masks or suppresses the expression of the allele partner on the chromosome pair and the dominant characteristic is seen in the homozygous (e.g.: TT) and heterozygous state (e.g.: Tt) in the phenotype.

· Recessive allele: an allele that is suppressed when the allele partner is dominant.  The recessive trait will only be expressed/seen if both alleles for the trait are homozygous recessive e.g.:  tt

· Homozygous: when two alleles that control a single trait (on the same locus) are identical.

· Heterozygous: when two alleles that control a single trait (on the same locus) are different.
 
· Gene mutation: a change of one or more N- bases in the nuclear DNA of an organism.  

· Chromosomal aberrations: refers to changes in the normal structure or number of chromosomes.

· Genetic variation: this includes a variety of different genes that may differ from maternal and paternal genes resulting in new genotypes and phenotypes.

· Multiple alleles:  when there are more than two possible alleles for one gene locus. e.g. blood groups

· Complete dominance: A genetic cross where the dominant allele masks (blocks) the expression of a recessive allele in the heterozygous condition.

· Incomplete/partial dominance:  A genetic cross between two phenotypically different parents produce offspring different from both parents but with an intermediate phenotype.

Example:
Incomplete dominance in flowers:

                Colour key:      R (red)     W (white)

P1  		Phenotype:     red     x    white
      	Genotype:       RR     x    WW  
Meiosis

		Gametes	  R ,R,  x     W,  W
                Fertilisation 

F1             Genotype:       4:4 RW

                Phenotype:   100% pink

Example :
Incomplete dominance in humans: 
                Curly hair (CC)    x     Straight hair (SS) = Wavy hair (CS)

· Co-dominance:  A genetic cross in which both alleles are expressed equally in the phenotype.
E.g. Parent with blood group A mates with parent with blood group B and can     
        produce an offspring with blood group AB.
       

	Phenotype/Blood type
	Genotype
	Can receive blood from:

	A
	IA IA
	A or O


	A
	IA i
	

	B
	IB IB
	B or O


	B
	IB i
	

	AB
	IA IB
	A, B, AB or O
(also known as the universal acceptor because blood group AB can accept blood from any other group)

	O
	i i
	O 
(also known as the universal donor because any blood group can receive O blood)


Co-dominance in humans:
Homozygous dominant = IA IA (blood group A)
Homozygous recessive = IB IB (blood group B)
Heterozygous = IA IB (blood group AB)

Co-dominance in flowers:
Homozygous dominant = RR (red)
Homozygous dominant = WW (white)
Heterozygous = RW (white with red markings/red with white markings)

· Monohybrid cross:  when one pair of traits (e.g. colour trait) is crossed to determine the possible inheritance in the offspring. There will always be 4 possible combinations.

· Dihybrid cross:  the crossing of two pairs of contrasting traits (e.g. colour trait and height) to determine the possible inheritance of the offspring. There will be 16 possible combinations.

Dihybrid crosses relate to Mendel’s Law of Independent Assortment. 

·      Filial generation: The first generation of parents (P1) will produce offspring that   
     result from a cross called the first filial generation (F1). The inbreeding of 
     offsprings will produce F2 (second filial generation)

EXAMPLES OF MONOHYBRID CROSSES:

     There are basically FOUR types of crosses. 

     We will use one general trait e.g. hair colour: 
 
     B = brown hair colour (dominant trait)     
     b = blonde hair colour (recessive trait)

CROSS EXAMPLE 1:  (Homozygous dominant x Homozygous recessive) 

P1 (first parent generation)
Phenotype:  	Brown     x    blonde  
Genotype:	           BB          x    bb
           Meiosis
Gametes:  		B ,  B       x    b ,  b
Fertilization
	
	B
	B

	b
	Bb
	Bb

	b
	Bb
	Bb


	

F1 (first filial generation = first offspring)

Genotype: 	Bb  
Phenotype:      100% brown

                    




CROSS EXAMPLE 2:  (Heterozygous x Heterozygous)                        

P1 	Phenotype:       	Brown  x  Brown
Genotype:	    	Bb        x    Bb
           Meiosis
Gametes:  		B ,  b    x  B ,  b                   
Fertilization
	
	B
	b

	B
	BB
	Bb

	b
	Bb
	bb


	


                    

CROSS EXAMPLE 3:  (Homozygous dominant x Heterozygous)                        			  F1       Genotype:	BB  : Bb Bb :  bb 
	                       1    :     2    :   1
      	  Phenotype:   75% brown and 25% blonde
                                              3        :         1


P1  	Phenotype:  	Brown  x  Brown
           Genotype:	   	BB       x    Bb
           Meiosis
Gametes:  		B  , B   x   B, b  
Fertilization
	
	B
	B

	B
	BB
	BB

	b
	Bb
	Bb


	


                    

F1 	Genotype:   	BB BB : Bb Bb
     	    1      :    1
      	Phenotype:  100% brown  







CROSS EXAMPLE 4: (Homozygous recessive x Heterozygous)                        

P1 	Phenotype:  	Blonde  x    Brown
Genotype:	    	   bb      x       Bb
           Meiosis
Gametes:  		b,  b      x    B ,  b
Fertilisation
	
	b
	b

	B
	Bb
	Bb

	b
	bb
	bb


F1        Genotype:     	Bb  Bb  :   bb bb
                                          1      :      1
       	       Phenotype:   	50% brown and 50% blonde
                                                 1     :      1






HOW TO TACKLE ANSWERING PEDIGREE DIAGRAM QUESTIONS


3
N
M
O
P
L
J
K
B
A
C
G
H
D
I
E
F
Female with blonde hair
 Male with blonde hair
Female with brown hair
Male with brown hair
1
2[image: ]
4
5
Generation











  


















Analysing the genetic lineage in a pedigree diagram:
Step 1:  	Mark all the homozygous recessive individuals with blonde hair.  This will be all the white shapes: E, F, G, I, K, N and P as bb on the pedigree chart.

Step 2:	Work from the generation line 5 up towards the generation line 1 so that you start with the last offspring on the pedigree diagram.  To produce an offspring with bb, BOTH parents must have at least one homozygous recessive gene (b).  
                     If the parent is a white shape – then the parent is bb and already marked.  If the parent is a shaded shape and produced a bb offspring, then the parent must be heterozygous Bb.  Mark the Bb parents on the pedigree diagram.

Step 3:	Parents that are shaded shapes and produce only shaded shape offspring, can be homozygous BB or heterozygous Bb.  Look to the next generation and then work backwards.  Mark the parents on the pedigree diagram.

Step 4:	Answer the questions that relate to the pedigree diagram.

Try to work out the genotype of A, B, C, D, H, J, L, M and O on your own first.

Let us see if you were right:

· A and B are Bb because they produce G (bb)
· If C is BB then D must be Bb or C is Bb then D is BB because H must be Bb to produce K (bb) 
· J is Bb because G is bb and H is Bb (produced sister K - bb)
· L and M are both Bb because parent J is Bb and I is bb so they cannot be homozygous BB AND L and M produce a son (N) and daughter (P) that are both homozygous bb
· Offspring O can be either BB or Bb because both parents are heterozygous Bb

· Karyotype: The number, shape and arrangement of all the chromosomes in a nucleus of a somatic cell. 

· Sex determination in humans:  There are 22 pairs of autosomes and one pair of sex chromosomes (gonosomes) in the human karyotype.

Females have XX sex chromosomes while males have XY sex chromosomes.   Each time fertilisation occurs, there is a 50% chance of the zygote being male and a 50% chance of the zygote being female, X + X = XX and X + Y = XY.

P1 	Phenotype:  	male      x         female
Genotype:	   	XY         x         XX
           Meiosis
Gametes:  		X  ,  Y    x         X  , X
Fertilization
	
	X
	X

	X
	XX
	XX

	Y
	XY
	XY


	


                    

F1   Genotype: 		XX XX     : XY XY
       1       :   1
      Phenotype:      	50% females : 50% males
                                            1      :     1










· Sex-linked alleles characteristics or traits that are carried on the sex chromosomes.

· Haemophilia: A sex-linked condition where blood fails to clot properly.
      This recessive allele is found only on the X chromosome of the sex 
           chromosomes.

    INHERITANCE OF HAEMOPHILIA AS AN EXAMPLE OF A SEX – LINKED 
    DISEASE

    Males have only one X chromosome .The Y chromosome has no gene for    
    blood clotting. This means that the condition of haemophilia is seen in males with     
    only one recessive allele present. A female with one recessive allele will be a 
    carrier because the other X chromosome will carry the normal dominant gene. 
    A female will only be haemophilic if she has both homozygous recessive     
    alleles.
EXAMPLES
For a normal male and female carrier (heterozygous) cross:

P1 	Phenotype:  	normal male  x  female carrier
Genotype:	 	     XHY           x        XHXh 
           Meiosis
Gametes:  		     XH, Y         x        XH  ,   Xh 
Fertilization
	
	XH
	    Y

	XH
	XH  XH 
	XH Y 


	Xh
	XH Xh
	XhY





                    



F1  Genotype: 	     1  XH XH           :        1 XH Xh          1 XH Y                 1 Xh Y

	               normal female : female carrier : normal male : haemophilic male
                                   25%         :          25%         :        25%       :        25%  

Phenotype : 50% normal females : 25% normal males : 25% haemophilic males


For an affected male and normal female cross:

P1 		Phenotype:    affected male     x     normal female 
 		Genotype:	         Xh Y             x           XH XH                                                                            
                      Meiosis
 		Gametes:  	           X h , Y        x       X H ,  XH
      Fertilization
	
	Xh
	Y

	XH
	XHXh
	XHY

	XH
	XH Xh
	XHY



	


                    


F1  	Genotype:	   XHXh       XHXh                       XHY         XHY
	                        50% of  F1  is female carriers : 50%  of  F1  is normal males 
                                                    1                            :                    1
                      Phenotype : 100% normal 

The Principles of Heredity: 

     Mendel’s Principle of Segregation: During gametogenesis the two alleles of a 
     gene separate so that each gamete will receive one allele of a gene for a specific 
     characteristic/trait.            

     Mendel’s Law of Dominance 
When two individuals with contrasting pure breeding  characteristics are crossed, the individuals of the first generation (F1) will ALL resemble the parent with the dominant characteristic. 
		
[bookmark: OLE_LINK2][bookmark: OLE_LINK5]P1   	Phenotype:  	Tall plants x short plants
Genotype:     	        TT     x     tt
                      Meiosis
Gametes:  		     T  , T    x     t  ,   t  (principle of segregation)
	           Fertilization
	[bookmark: OLE_LINK3]
	T
	T

	 t
	Tt
	Tt

	 t
	Tt
	Tt








F1  
Genotype:         100 %  Tt  (heterozygous tall)   
Phenotype: 	100%   Tall                                    (Law of Dominance)

Note : that the F1 offspring have  characteristics from both parents but in the phenotype, all display the dominant characteristic.

The offsprings  of the F1 (Tt) grow and mature to become P2. The  offsprings of P2 are known as F2.

	P2	Phenotype:  	Tall plants    x          Tall plants
Genotype:  		T   t              x              T  t
Meiosis
Gametes:		T , t               x              T ,   t

	
	T
	t

	 T
	TT
	Tt

	 t
	Tt
	tt


                      Fertilization








F2    Genotype:	        1 TT                  :      2 Tt                  :           1 tt
                              homozygous tall : heterozygous Tall :  homozygous short  

	          Phenotype:                75% tall                            :       25% short

· Mendel’s Law of Independent Assortment
     Alleles of a gene for one characteristic segregate independently of the alleles of a 
     gene of another characteristic. The alleles for the two different genes will     
     therefore come together randomly during gamete formation. This is also known   
     as random assortment.

DIHYBRID CROSSES
· A dihybrid cross involves the inheritance of two characteristics.
· According to the Law of Independent Assortment, alleles of a gene for one characteristic segregate independently of the alleles of a gene for another characteristic. The alleles for the two genes will therefore come together randomly during gamete formation.
· This means that the two characteristics are transmitted to the offspring independently of one another.
· The above law only applies if the genes for the two characteristics are not on the same chromosome.

Steps you should follow in working out a dihybrid cross:

Example: In hamsters, the allele for black coat colour (B) is dominant over the allele for white coat colour (b). The allele for rough coat (R) is dominant over the allele for smooth coat (r).  If you cross a hamster that is heterozygous black and homozygous rough, with one that is heterozygous black and heterozygous rough, what will be the phenotypes and genotypes of the offspring?

	STEP
	What to do generally
	What to do in this problem

	Step 1
	Identify the phenotypes of the two hamsters for each of the two characteristics.
	According to the statement of the problem, both parents are black and have rough coats.

	Step 2
	Choose letters to represent the alleles for the gene responsible for each characteristic.
	Use the letters, e.g. B for black, b for white, R for rough, and r for smooth as provided in the question.

	Step 3
	Write the genotypes of each parent.
	According to the statement of the problem, both parents are heterozygous black, while the one is homozygous rough and the other one heterozygous rough for coat texture. Their genotype will therefore be BbRR and BbRr   

	Step 4
	· Determine the possible gametes that each parent can produce.
· Remember that each parent will have two alleles for each gene.
· The gametes of each parent will have only one allele for each gene because of segregation during meiosis.
· Remember that because of the principle of independent assortment an allele for one gene could appear in the same gamete with any of the alleles for the other gene.

	· The genotype of the parents are: BbRR and BbRr

· If we represent the alleles for each gene in the following format, then we can see how these alleles could come together randomly (principle of independent assortment) to form the different types of gametes: 

BbRR:                    BbRr
	Alleles
	B
	b
	
	Alleles
	B
	b

	R
	BR
	bR
	
	R
	BR
	bR

	R
	BR
	bR
	
	r
	Br
	br




	Step 5
	Enter the possible gametes at the top and side of a Punnett square.
	Please refer to the solution that follows.

	Step 6
	· Because of random fertilisation, gametes from both parents could fuse in different combinations to form the offspring.
· In the punnet square, write down the genotypes of the offspring that will result from each possible combination of gametes
	Please refer to the solution that follows.

	Step 7
	Determine the phenotypes of the offspring from the genotypes obtained in the punnet square.
	Please refer to the solution that follows.



Solution to the problem

P1                  Phenotype                 Black,Rough x   Black, Rough…………………………Step 1

              Genotype                            BbRR    x     BbRr ……………………………….Step 2,3     
               
               Meiosis and Fertilisation  

	Gametes
	BR
	BR
	bR
	bR

	BR
	BBRR
	BBRR
	BbRR
	BbRR

	Br
	BBRr
	BBRr
	BbRr
	BbRr

	bR
	BbRR
	BbRR
	bbRR
	bbRR

	br
	BbRr
	BbRr
	bbRr
	bbRr



   
            Steps 4-6

                       

               



F1            Genotype          6 different genotypes, as in the table above
               Phenotype         12 Black, rough; 4 White, rough………………. ……Step 7


MUTATIONS
Sudden change in the genetic composition of an organism.

· Gene mutation
 A gene mutation is a change in the genetic material/DNA sequencing in the cell. 

· Chromosomal mutation – refer to p.31 (chromosomal aberration)

EFFECTS OF MUTATIONS
     Mutations assist the organism to adapt to its environment:

· HARMFUL  MUTATIONS : causes changes in DNA that can cause errors in protein sequencing, that can result in partially or completely non- functional proteins.

· HARMLESS  MUTATIONS : Have no effect on the structure or functioning of the organism.

· USEFUL MUTATIONS : Can be advantageous to the organism and they are passed on from parent to offspring. 

CAUSES OF MUTATIONS
- nuclear radiation, exposure to ultra violet light and x-rays ;
- viruses; unhealthy diet and alcohol

      EXAMPLES OF MUTATIONS TO BE STUDIED: Haemophilia, Colour-
      blindness and down syndrome

·    	Genetic Engineering:  the process where scientists alter, swap or manipulate the  
     genes on the DNA, to produce an organism with desirable characteristics.

	Advantages of Genetic engineering

	Disadvantages of Genetic engineering 

	· Production of medication/ resources cheaply 
· Control pests with specific genes inserted into a crop
· Uses specific genes to increase crop yields/ food security
· Selecting genes to increase shelf- life of plant products
	· Expensive/ research money could be used for other needs
· Interfering with nature or immoral
· Potential health impacts 
· Unsure of long term effectsNot in Exam guideline.






Examples of genetic engineering to be studied: Cloning, stem cell research and genetically modified organisms. 

· Cloning
Process by which genetically identical organisms are produced using biotechnology. 
Process:
· With cloning, the nucleus of a somatic cell (2n) of one organism is removed. 
· An ovum (n) is taken from an ovary of another organism. 
· The nucleus of the ovum is destroyed.
·  The somatic cell’s nucleus (2n) is then placed inside the ovum. 
· The ovum is put back into a uterus where it is allowed to grow and differentiate into an embryo. 
· When the new offspring is produced, it is identical to the original organism.
·  A sheep called Dolly was cloned successfully in 1997. 
[image: ]
· Stem Cell research: 
A stem cell is any cell in the body that can differentiate into any specialised type 
     of tissue  in the body.

     SOURCES OF STEM CELLS 
    Stem cells can be harvested from:

· umbilical cord blood (once a baby has been born), 
· a foetal blastocyst and 
· bone marrow. 

USES OF STEM CELL THERAPY
 To treat:
· cancers like Leukemia
· degenerative diseases like Multiple Sclerosis
· diabetes mellitus where the pancreas no longer produces insulin
· muscle damage
· organ damage and
· certain genetic diseases in conjunction with gene therapy

· Genetically modified organisms
     PROCESS
[image: ]
Benefits of genetic modification
e.g. The Advantages of Genetically Modified Crops
· Better for the environment
Since GMOs require much less chemicals to thrive, the impact on the environment is lessened. The pesticides and other chemicals commonly used on non GMO crops emit greenhouse gases and pollute the ground soil. 
· Resistance to disease
One of the modifications made to the crops is an added resistance to disease that would normally kill off the crops. This keeps the yields high and the prices for the consumers low. 
· Sustainability
GMOs provide a stable and efficient way to sustain enough crops to feed the ever growing population of people in the world. This was the main goal of GMO crops in the first place. 
· Increased flavour and nutrition
Along with resistances to insects and disease, the genes of the crops can also be altered to have a better flavor and increased nutritional value. This is good all around.
· Longer shelf life
Genetically modified foods have a longer shelf life. This improves how long they last and stay fresh during transportation and storage. 
· Keeps it affordable
One of the biggest effects that the use of GMOs has had on our everyday life is the prices of produce and other foods. Since more crops can be yielded, the prices can be much lower. 
PATERNITY TESTING

An analysis, usually of the DNA or blood type of a mother, child, and putative father, to estimate the probability that the man is the biological father of the child.

Blood grouping
· Genotypes of the mother and the suspected man's blood groups are compared with those of the child
· If the genotypes for the blood groups of the man and the mother could not lead to the blood group of the child the man is not the father of the child
· If the genotypes for the blood groups of the man and the mother could lead to the blood group of the child it cannot be said with certainty that the man is the father of the child because other males have the same blood group.

DNA profiles
· Every person except identical twins has her/his own unique DNA profile.
· It can be described as an arrangement of black bars representing DNA
· fragments of the person.
· It is used to:
• Identify paternity

 









ACTIVITIES AND QUESTIONS
[image: http://png.clipart.me/graphics/thumbs/214/summer-sports-icon-volleyball-icons_214110949.jpg]QUESTION 1 - Terminology
                         Complete the following crossword puzzle
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	Across
	Down

	2
	Basic unit of heredity: codes for your traits
	1
	Genetic make-up in letters; combination of alleles

	3
	Having two different alleles
	5
	Traits are controlled by genes on the X or Y chromosome

	4
	Trait always expressed; only need one allele to be expressed
	8
	Co-dominant disorder that is seen mostly in African Americans

	6
	The father of genetics
	11
	Circles in a pedigree represent

	7
	Plants that Gregor Mendel used
	
	

	9
	Recessive disorder that causes abnormal build-up of mucus in lungs
	
	

	10
	A recessive disorder that is treated by a special diet
	
	

	12
	Squares in pedigrees represent
	
	





https://wordmint.com/public_puzzles/200551
          


 [image: http://png.clipart.me/graphics/thumbs/214/summer-sports-icon-volleyball-icons_214110949.jpg]QUESTION 2

In humans, the ability to roll the tongue is because of a dominant gene. Use the letters (R) to represent rolling and (r) for non-rolling and show diagrammatically, by means of a genetic cross, how a man who is a roller, who marries a woman who is also a roller, may have a girl who cannot roll her tongue.
[image: http://png.clipart.me/graphics/thumbs/214/summer-sports-icon-volleyball-icons_214110949.jpg] Question 3
Incomplete Dominance

SpongeBob loves growing flowers for his pal Sandy!  Her favourite flowers, Poofkins, are found in red, blue and purple.  Use the information provided and your knowledge of incomplete dominance to complete each section below.

1. Write the correct genotype for each colour if R represents a red gene and B    
    represents a blue gene.

     Red: _____________  Blue: ______________  Purple: _______________

2. Draw a genetic cross to indicate what the genotypes of the resulting flowers if SpongeBob crossed a Poofkin with red flowers with a Poofkin with blue flowers.




[image: http://png.clipart.me/graphics/thumbs/214/summer-sports-icon-volleyball-icons_214110949.jpg] Question 4: Blood group activity

Human blood groups are controlled by multiple alleles.
a)   How many alleles control blood groups?                                                            (1)

b)   Which TWO alleles are co-dominant in the inheritance of blood groups?          (2)

c)   A man is heterozygous for blood group A and marries a woman who has blood    
      group O. Use a genetic cross to show the phenotypic ratio of their offspring.    (7)
 											          







[image: http://png.clipart.me/graphics/thumbs/214/summer-sports-icon-volleyball-icons_214110949.jpg] Question 5: Sex linked illnesses activity

5.1. Haemophilia is a genetic disorder caused by a recessive allele on the X chromosome.
A haemophiliac female marries a normal male. Explain why all their sons will be haemophiliacs.										(4)

5.2.  Colour blindness is a genetic disorder caused by a recessive allele on the X chromosome.  A Colour blind man marries non-carrier women. Do a genetic cross to show the possible genotypes of their children.					      (6)


[image: http://png.clipart.me/graphics/thumbs/214/summer-sports-icon-volleyball-icons_214110949.jpg] Question 6: Dihybrid crossing activity

6.1.The leaf colour in a plant is controlled by two alleles, green (G) and yellow (g). Thorns on plant stems are controlled by two alleles, presence of thorns (T) and no thorns (t).
Two plants with the genotypes GGTT and ggtt were crossed. 
Show the genetic cross of these two plants and calculate the ratio. 


6.2.1 Two of the offspring of the plants in question 1 were then left to pollinate each other. The following offspring that were obtained from this pollination are represented in the table below: 
[image: ]
Give the:
(a) Genotype of (i)										(1)

(b) Phenotype of (ii) 									(2)

6.2.2
List the FOUR genotypes of the offspring of the second generation that would be phenotypically different from the original pair of parents.         			 (4)




[image: http://png.clipart.me/graphics/thumbs/214/summer-sports-icon-volleyball-icons_214110949.jpg] Question 7: Pedigree diagrams activity

7.1. Below are three pedigrees. Which pedigree shows inheritance of a recessive    
    allele, which shows inheritance of a dominant allele and which shows sex-linked 
    inheritance? Give reasons/evidence for your answer.


[image: ][image: ]2.
1.

[image: ]3.









7.2. A dominant allele causes the last joint of the little finger to bend inwards towards the fourth finger (B) and is called ‘bent little finger’. The recessive allele (b) causes the little finger to be straight. 
The pedigree diagram below shows the inheritance of a ‘bent little finger’ in a family. 

              [image: ]
	
7.2.1. Explain why individuals A and B are definitely heterozygous for this trait.      (3)
7.2.2.  Individual C has a child with a partner that has straight little fingers.
     Use a genetic diagram to show the possible genotypes and phenotypes of    
     the child. 						     				           (6)

7.3. The following pedigree diagram is for colour blindness. Determine the possible   
     genotypes for number 1-15. Colour blindness is a sex linked condition. Use Xb to 
     indicate the affected allele and XB to indicate the normal allele. 













                                               [image: ]KEY:

= Affected male

= Normal male
= Affected female

=  Normal female

                                   	





7.4.The pedigree table below shows the blood types of three generations of family members. Notice that some of the blood type phenotypes have been given to you. What is the gentype of the individuals 1-3? 
3
A
A
1
2



















Write the possible genotypes for individuals 1-3 below:
1.
2.
3.
7.5.. Tay-Sachs disease is caused by an autosomal recessive allele (n). Children with Tay-Sachs disease lose motor skills and mental functions. Over time, the children become blind, deaf, mentally retarded and paralysed. Tay-Sachs children die by the age of five.
The pedigree diagram below shows the inheritance of Tay-Sachs disease in a family.
[image: ]
7.5.1. Give:
(a) Charly's phenotype									 (2)
(b) Portia's genotype									 (2)
(c) Bill's genotype 										 (2)
7.5.2 Explain why Patrick is normal, but a carrier of Tay-Sachs disease.                 (2)
 (8)







[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcTmvb5W3o3iVwoibBV6dgGW1cSvmySKmDtq6S6HPelleSIjW6OVN1fL4lQ]Practical Task : Genetics and Heredity

Duration: 1 hour
INSTRUCTIONS 
QUESTION 2.1
Smiley Face Traits
(1)  By using two coins, you are going to determine the genotype of a new Smiley Face to be  
       born.  Mark one coin with an “F” and the other with an “M” to represent each of the  
       parents. The parents are heterozygous for all the Smiley Face traits.
(2)  Flip the coins for each parent for each trait. If the coin lands with heads up, it represents 
       a dominant allele. A coin that lands tails up indicates a recessive allele. Record the 
       result for each parent by circling the correct letter. Use the results and the Smiley Face 
       Traits on page 57 to determine the genotype and phenotype for each trait of the new 
        baby to be born.

	Trait
	Parents
	Baby

	
	Female
	Male
	Genotype
	Phenotype

	
Face shape
	
C
	
c
	
C
	
c
	
	

	
Eye shape
	
E
	
e
	
E
	
e
	
	

	
Hair style
	
S
	
s
	
S
	
s
	
	

	
Smile
	
T
	
t
	
T
	
t
	
	

	
Ear Style
	
Q
	
q
	
Q
	
q
	
	

	
Nose style
	
D
	
d
	
D
	
d
	
	

	
Face colour
	
A
	
a
	
A
	
a
	
	

	
Hair length
	
L
	
l
	
L
	
l
	
	

	
Eye colour
	
B
	
b
	
B
	
b
	
	

	
Freckles
	
F
	
f
	
F
	
f
	
	

	
Nose colour
	
R
	
Y
	
R
	
Y
	
	

	
Ear colour
	
P
	
T
	
P
	
T
	
	



QUESTION 2.2
Is it a boy or girl?
To determine the sex of your Smiley Face baby, flip the coin for the male parent. Heads would represent X, while tails would be Y.
	
	Parents
	Baby

	
	Female
	Male
	Genotype
	Phenotype

	
Sex
	
X
	
X
	
X
	
Y
	
	



QUESTION 2.3
Create Your Smiley Face baby.
Use the Smiley Face Traits chart on page 51 and your results from Question 3.1 to draw a sketch of your Smiley Face baby in the box.  Use colour pencils to indicate the traits.
	

























QUESTION 2.4
	2.4.1
	What genotypes could result in a Smiley Face with star eyes?
	

	
	
	

	2.4.2
	Give the phenotype for a Smiley Face with the genotype Tt for its smile.
	

	
	
	

	2.4.3
	Which traits is a result of incomplete dominance?
	

	
	
	

	2.4.4
	Grandma and Grandpa Smiley are heterozygous for the star eye shape.  One of their heterozygous children married a girl with blast-type eyes.  Use a genetic cross to determine the percentage of their grandchildren that could have starry eyes.  What percentage could have blast-type eyes?   
	

	
	
	

	2.4.5
	Baby Smiley has curly hair, but neither of her parents do!  
1. Is this possible?
1. What must be the genotype of her parents?
1. What was the chance (in percentage) for Baby Smiley to have curly hair?
	

	
	
	



QUESTION 2.5
	2.5.1
	Why did you have to flip a coin to determine which allele each parent would pass on to the offspring?
	

	
	
	

	2.5.2
	Why did you only need to flip the male parent coin to determine the sex of your Baby Smiley Face?
	

	
	
	

	2.5.3
	If you were to do this again, would your offspring (Smiley Face Baby) be exactly alike?
Explain your answer.  
	





[image: ]


Adapted from:
[image: ]



[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcTmvb5W3o3iVwoibBV6dgGW1cSvmySKmDtq6S6HPelleSIjW6OVN1fL4lQ] INFORMAL PRACTI CAL TASK








	[image: ]








[image: ]









	[image: ]














	[image: ]



[image: ]







	[image: ]	



[image: ]


[image: ]

[image: ]


Module 2

Responding to the environment
The eye




[image: THE HUMAN EYE ]
[image: ]       DBE Exam guideline 2017:

	CONTENT
	ELABORATION

	Human eye

	· Structure and functions of the parts of the human eye, using a diagram

· Binocular vision and its importance

· The changes that occur in the human eye for each of the following, using diagrams:
· Accommodation 
· Pupillary mechanism 

· The nature and treatment of the following visual defects, using diagrams:
· Short-sightedness
· Long-sightedness
· Astigmatism 
· Cataracts 





























	GRADE
	12
	SUBJECT
	LIFE SCIENCES
	WEEK
	17
	TOPIC
	STRUCTURE - HUMAN EYE
Time: 40 min
	Lesson
	1

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Know all definitions related to this chapter
· Explain why receptors are needed in the human body
· Identify the different  types of receptors in the human body
· Identify parts and state functions  of the basic internal structure of the human eye
· Use of mind map to summarise information




	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Lesson presentation using blackboard / transparencies (5 min)
Introduction
· Pre-knowledge: the definitions related to the chapter
        (Write definitions for lesson on blackboard/transparency) 
· Teachers ask questions below to get answers from learners:
       Why do we need receptors?
        To detect internal (inside body) and external (outside body) 
        changes. 
· Educator explains  the  different types of stimuli detected by the human body as well as  the type of receptors responsible for detecting the stimuli.

List the stimuli that are detected by the human body and name the type of receptors that perform these functions.
Light – by photoreceptors (e.g. rods and cones in human eyes)
Sound – by mechanoreceptors (e.g. organ of Corti in human ear)
Touch – by pressure receptors (e.g. Meisner’s bodies in skin)
Taste – by chemoreceptors (e.g. receptors in taste buds on tongue)
Smell – by chemoreceptors (e.g. olfactory cells in nose)
Pain – by pain receptors (e.g. pain receptors in skin)
Temperature – by thermoreceptors (e.g. Ruffinian bodies in skin)

2.1  Main Body (Lesson presentation)

· Teachers provides mind map of human eye.  Also draw diagram below on blackboard / transparency

            
[image: Fig6]
· Teacher  highlights the following parts of the human eye:
· Conjunctiva - very thin protective layer covering the cornea
· Sclera – outer, white protective layer
· Cornea – transparent part of sclera that allows light to enter eye
· Choroid – middle, vascular layer that provides nutrients to eye and removes waste from eye
· Retina – inner layer that contains photoreceptors (rods and cones) that is sensitive to light
· Optic nerve – carries impulse from retina to the cerebrum
· Iris – coloured part of eye, controls the amount of light entering the eye
· Pupil – opening in iris
· Lens – transparent elastic structure.
· Suspensory ligaments – thin string of cartilage. 
· Ciliary muscles in ciliary body - control the focusing of lens 
· Vitreous humour – clear liquid that fills space between lens and retina
· Posterior cavity – space between lens and retina
· Aqueous humour - clear fluid that fills the space between lens and cornea
· Anterior chamber -  space between lens and cornea

 Conclusion
· Teacher facilitates the completion of the labels. 
· Give learners homework.

	1. Learners respond to informal questions.

 Learners place labels
(in red) in boxes on mind map provided

Learners complete labelling on mind map.  Allow for peer assessment.

Home work:  Using textbook, learners complete assigned homework.

	5 min




5 min


15 min




















15 min
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	Reflection/Notes:



	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	17
	TOPIC
	HUMAN EYE – FUNCTIONING
Time: 40 min
	Lesson
	2

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Identify the basic internal structure of the human eye
· State  the functions of the parts of the human eye
· State the characteristics of the parts of the eye in relation to function
· Summarise information on the functions of various parts on mind map


 

	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Lesson presentation using blackboard / transparencies
 Introduction
· Teacher revise internal structure of human eye (Refer to labelled mind map / textbook / diagram below)

                              [image: Fig6]
   
 
  Main Body (Lesson presentation)
· Teacher provides basic functions of the various parts of the human eye.   Teacher instructs learners to place functions on the mind map of human eye.  Teacher  highlights the following functions of the various parts of the human eye:

· Conjunctiva – protects the cornea
· Sclera – protects the inner parts of ear.  Also helps to maintain the shape of eye
· Cornea – allows light to enter eye.  Also cause refraction of light that enter the eye. 
· Choroid – provides nutrients to eye and removes waste from eye
· Retina – convert light stimuli to impulses
· Optic nerve – carries impulse from retina to the cerebrum

· Iris – has antagonistic muscles that controls the size of the pupil in process called pupil mechanism.
· Pupil – controls the amount of light that enters eye.
· Ciliary muscles in ciliary body – by contraction and relaxation it control the shape of the lens and thus its refractive ability. Makes it possible to view near and distant objects. Process is called accommodation. 
· Lens – changes shapes to refract light.
· Suspensory ligaments – attaches lens to ciliary body. 
· Vitreous humour – helps to maintain shape of eyeball
· -       Aqueous humour - clear fluid that fills the space between lens and cornea

   Conclusion
· Teacher facilitates the completion of the functions on the mind map.  Allow for peer assessment of mind map content. 
· Give learners homework.

	 Learners respond to informal questions.

 Learners place functions
(in blue) in boxes on mind
map provided.  

Home work:  
Using textbook, learners
complete assigned
homework.
	10 min


















15 min



















15 min
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	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	17
	TOPIC
	HUMAN EYE- PUPILLARY MECHANISM
Time: 40 min
	Lesson
	3

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Understand the formation of an image
· Explain  papillary  mechanism during dim and bright light



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Lesson presentation using blackboard / transparencies
Introduction
· Teacher revises basic structure of the human eye.
 
Main Body (Lesson presentation)
· Teacher  highlights the following aspects of the formation of an image: 
There are 3 basic parts:
A. Pathway of light and image formation:
· light passes through various parts of the eye until it reaches the retina 
· as light passes through different substances it is refracted
· cornea refracts light the most
· lens ensure fine, sharp focusing
· light rays converge on yellow spot of the retina
· image on retina is upside down and reversed (left to right)


B. Stimulation of photoreceptors:
· rods and cones are stimulated by light
· photopigments are broken down
· this creates electrical impulses
C. Pathway of nerve impulses:
· impulses travel via optic nerve to cerebral cortex
· for interpretation
· Teacher provides or draws simplified version of the illustration below on blackboard / transparency.

[image: http://leavingbio.net/THE%20SENSES_files/THE%20SENSES_files/image016.jpg]



Teacher  highlights the following for the structure of the structure of the iris:
· This is a response of the eye to changes in light intensity.
· Iris controls the amount of light that enters the eye.
· It contains two set of involuntary muscles; 
· the radial and
·  circular muscles 
· The muscles function antagonistically (do the opposite).
· Teacher  highlights the following for the pupil mechanism:
      In dim light
· Radial muscles contract.
· Circular muscles relax.  
· The pupil enlarges (dilates).  
· Thus more light enters the eye.  
      In bright light
· Radial muscles relax.
· Circular muscles contract.  
· The pupil becomes smaller (constricts).  
· Thus less light enters the eye

Conclusion
· Teacher facilitates the completion of the functions on the mind map.  Allow for peer assessment of mind map content. 
· Give learners homework.

	 Learners revise the structure of a human eye.





Learners make summarised notes of image formation.






Learners complete summary of pupil mechanism on mind map.


















Learners must be able to tabulate differences in pupillary mechanisms during dim and bright light.

Learners complete labelling on mind map.  Allow for peer assessment.












Home work:  Using textbook, learners complete assigned homework.

2 
	5 min













15 min




























15 min










5 min

	Model of the human eye.
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	Reflection/Notes:






	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	17
	TOPIC
	HUMAN EYE- ACCOMODATION
Time: 40 min
	Lesson
	4

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
•  The basic structure of the human eye
•  Understand binocular vision in human 
•  Explain  the mechanism of accommodation
•  Summarise information on the mind map



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	 Lesson presentation using blackboard / transparencies

Introduction
Teacher revises basic structure of the human eye.

 Main Body (Lesson presentation)

· Teacher provides diagram below by placing it on blackboard / transparency: 
[image: ]
· Teacher  highlights the following aspects of the binocular vision: 
· Vision in which both eyes are used together.
· Their visual fields overlap
· So the view from each eye is slightly different 
· Cerebrum combines information in single image
· Binocular vision helps to judge distance, depth and size of object







· Teacher provides or draws simplified version of the illustration below on blackboard / transparency.
[image: 631px-Accommodation_%28PSF%29]
· Teacher  highlights the following for the mechanism of accommodation:
· Accommodation is to change the focal length of the lens by changing its shape or curvature.
· Due to changes in the distance between the object and the eye.

Distant vision (> 6 meters)

· Ciliary muscle is relaxed
· Ciliary bodies tend to moves further from each other.
· Suspensory ligaments to become taut / tensed. 
· Lens becomes less convex (less rounded)
· This decreases the refractive power of the lens.

   Near vision (< 6 meters)

·  Ciliary muscle contracts
· Ciliary bodies move closer to each other.
· Less tension on the suspensory ligaments.
· Lens becomes more convex (more rounded).  
· This increases its refractive power of the lens.

Conclusion

Give learners homework
· Teacher consolidates content on the human eye by revision.  Diagram and questions provided by teacher. 

[image: ]

Write down the name and number of the part which transmits impulses from the eye to the brain.
	

Give learners questions on the eye from past exam papers to answer as homework.
	1. Learners revise the  
basic structure of a eye.



Learners make summarised notes of binocular vision.





 Learners complete summary of accommodation on mind map.

 














































































Home work: Learners complete labelling of diagram given to them by educator. Allow for peer assessment.

Home work:  Using textbook, learners complete assigned homework.


	5 min















10 min





































15min









































10 min

	Model of the human eye.
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	GRADE
	12
	SUBJECT
	Life Sciences
	WEEK
	17
	TOPIC
	HUMAN EYE – DISEASES
Time: 40 min
	Lesson
	5

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:

•     Explain all definitions related to this chapter
•     Explain nature and treatment (glasses and surgery) for:
· Short-sightedness
· Long-sightedness
· Astigmatism
· Cataracts 




	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Lesson presentation using blackboard / transparencies
1.  Introduction
· Teacher revises different parts of human eye.


[image: eye_G02_anatomy_label_600]



2.1  Main Body (Lesson presentation)

· Teacher divides learners into groups (4-8 learners)

· Teacher  assign each group a disorder and highlights the following: 




·  Short-sightedness (myopia)
· Near objects are clearly visible but distant objects are out of focus
· Due to eyeball being longer or cornea being too rounded
· Corrected with concave lenses

[image: pic-myopia]


· Long-sightedness (hypermetropia)
· Distant objects are clearly visible but near objects are out of focus
· Due to eyeball being shorter or cornea being too flat
· Corrected with convex lenses







[image: pic-hyperopia]

· Astigmatism
· Image is unclear or blurry.
· Due to cornea being shaped like a rugby ball
· This leads to light rays being focused on two places.
· Corrected with glasses, contacted lenses and laser surgery

[image: pic-astigmatism]


· Cataracts
· Clouding of lens
· Corrected by surgical removal of lens and replaced with clear, synthetic lens.

2.3   Conclusion
· Teacher facilitates the presentation of group information.   
· Give learners homework.
	1. Learner respond to informal revision

2. Learners collaborate to ensure understanding of eye disorders. 

Groups present their
assigned content to their
peers.

Home work:  Learner uses textbook to complete the home work. 







	5 min













10 min


















10 min 



















































10 min



























5 min
	
· Model of human eye

· The Answer Understanding Life Sciences: p

· Focus on Life Sciences:  

· Life Sciences (Mind Action Series): 

· Spot on Life Sciences 


· Model of human eye

· The Answer Series

· Understanding Life Sciences

· Focus on Life Sciences 

· Life Sciences (Mind Action Series): 

· Gr 12 Life sc. Exam Fever Study guide




Home work:
· The Answer Series 
· Life Sciences (Mind Action Series
· Spot on Life Sc.


	      











[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcS4HIiL-DAGOCrS8Wn8oeOXjZPW7eC_6dOpmCmKTnVPqbu2ULl9oA]Terminology & definitions:
Neurons:  one nerve cell
Receptors:  are located in the sense organs.  They convert a stimulus into an impulse
Effectors:  are muscles or gland that respond to the message from the nervous system (brain and spinal cord)

           receptor  sensory neuron  connector neuron  motor neuron  effector

Photoreceptors:  Specialized receptors to receive the stimulus of light and convert it to an impulse.  Photoreceptors in the retina of the eye are called rod and cone cells.
Refraction:  To bend light – refraction takes place when light passes through a lens that is bent by a convex [ ( ) ] shape or a concave [ ) ( ] shape
Stereoscopic vision:  Also known as binocular vision - to see with two eyes, where each eye will produce a slightly different image of the same object and allows us to judge distance, depth and size of an object.
Accommodation:  The ability to change the focal length of the object by changing the convex shape of the lens to assist with focussing on a near or distant object.
Myopia:  Short-sightedness caused by a cornea that is too rounded so the image falls short of the retina.
Hypermetropia:  Long-sightedness caused by a lens that cannot become rounded enough to refract light so the image falls behind the retina.

The human body responds to a variety of stimuli, such as light, sound, touch, temperature, pressure, pain and chemicals (like taste and smell).
The eye (sight) and the ear (hearing and balance) are part of the peripheral nervous system. 




















The Human Eye
The eyes are organs that make it possible for us to see.

Functioning of the eye – path of light:
· Light rays pass from an object to the eye, through the transparent convex cornea, aqueous humour, the biconvex lens and vitreous humour.
· As the light rays pass through the curved surfaces  of the cornea and the lens, light is refracted (bent). 
· The lens refracts the light rays and forms an inverted (upside-down) image on the retina, bringing the image into focus by making fine adjustments.
· The rod and cone cells (photoreceptors) are stimulated by the light rays and convert the stimulus into impulses. 
· These impulses are transmitted along the optic nerve across the optic chiasma (cross-over) so that impulses enter the lower visual centres on opposite sides of the mid-brain at the occipital lobes. 
· The upright images are interpreted for size, shape and colour of the object that was seen.

Accommodation:
Binocular vision means to see with TWO eyes (bi = two). We are able to focus on one object with both eyes increasing the field of vision. A sharp image falls on each retina. The image from the left eye is always slightly different to the image from the right eye. The two images join in the brain (occipital lobes) and results in stereoscopic vision, which allows us to judge distance, depth and size of objects.
The eyes can change the convex curve of the lens and therefore the focal length. This process is termed accommodation.

	Near vision (round lens) 

(an object is closer than 6 metres)
	Distant vision (long lens) 

(an object is further than 6 metres)

	1.  ciliary muscles contract
	1.  ciliary muscles relax

	2.  suspensory ligaments to slacken
	2.  suspensory ligaments tighten 
    (become taut)

	3.  tension on the lens decreases
	3.  tension on the lens increases

	4.  lens becomes more convex and 
     rounded
	4.  lens becomes less convex and 
     flatter

	5.  light rays are more refracted (bent)
	5.  light rays are less refracted (bent)

	6.  light rays are focussed onto the retina 
     (yellow spot)
	6.  light rays are focussed onto the retina 
     (yellow spot)

	
[image: ]
	[image: ]





Pupillary mechanism / Pupillary reflex action:
The pupillary mechanism is a reflex action regulated by the Autonomic Nervous System, to prevent excess light from passing into the eye at one time. Excess light will cause damage to the retina and the photoreceptors (rod and cone cells). The iris functions to control the amount of light that enters the eye by controlling the size of the pupil. The circular and radial muscle fibres in the iris regulate the size of the pupil.  

[image: ]

Visual defects:
Short-sightedness
This is also called myopia or near-sightedness. It is a refractive defect where the image focuses in front of the retina because the cornea is too rounded. Distant objects are seen as blurred. Myopia may be genetic or it may result when people place regular strain on their eyes by working on computers or in a job where they are required to focus closely on objects, like microscope work. Glasses and contact lenses that are concave [)(] are prescribed to reduce refraction. Refractive surgery may be an option, where the cornea is reshaped to flatten it and so decrease refraction. This causes the image to be focused onto the retina.

Long-sightedness
This is also called hypermetropia or farsightedness. This is a refractive defect where the image focuses behind the retina. The person will not be able to see objects when they are close by, as the images are blurred. This condition is caused by the following:
· An eyeball that is too short (genetic): This is corrected with prescription eyeglasses or contact lenses which assist to increase refraction of light by using convex lenses [()].
· When the lens cannot become round enough during accommodation: This may be genetic or it may be as a result of aging. As one ages, the ciliary muscles are unable to contract enough to cause the lens to become rounder. Eyeglasses or contact lenses are prescribed to assist to increase refraction of light by using convex lenses [()].
· A cornea that is too flat: Refractive surgery is performed in extreme cases.

[image: ]

Astigmatism
This is an optical defect that results in blurred vision. It is caused by an irregular curvature of the cornea or the lens so the eye has different focal points that occur in different planes. Glasses and hard contact lenses correct the irregular focal points.

Cataracts
This is the clouding of the lens when the lens cortex liquefies to form a milky white fluid. Cataracts progress over time and may result from long-term exposure to ultra-violet light, radiation, diabetes, hypertension, old age and physical trauma. Genetically, people may have a predisposition to cataracts. Cataracts must be removed surgically. Extra-capsular surgery (ECCE) can be used to remove the lens, leaving the lens capsule intact. Intra-capsular surgery (ICCE) is used when both the lens and capsule are removed. The lens is replaced with a plastic lens in both cases.







[image: ]concave lens

[image: http://png.clipart.me/graphics/thumbs/214/summer-sports-icon-volleyball-icons_214110949.jpg]  Add labels and functions: 
[image: ]
[image: ][image: http://png.clipart.me/graphics/thumbs/214/summer-sports-icon-volleyball-icons_214110949.jpg]Add captions and labels with explanations what happens in each diagram: 






[image: ]

How to demonstrate that the eye has a blind spot 

1. Close your right eye. 
2. Hold the image about 50 cm away. 
3. With your left eye, look at the +. Slowly bring the image (or move your head)     
    closer while looking at the +. At a certain distance, the dot will disappear from 
    sight...this is when the dot falls on the blind spot of your retina. 
4. Reverse the process. Close your left eye and look at the dot with your right eye.  
    Move the image slowly closer to you and the + should disappear.

[image: https://faculty.washington.edu/chudler/bs1a.gif]
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How to demonstrate depth perception by the eye 
Depth perception is the ability to judge objects that are nearer or farther than others. 
0. To demonstrate the difference of using one vs. two eye to judge depth, hold the ends of a pencil, one in each hand.
0.  Hold them either vertically or horizontally facing each other at arms-length from your body. 
0. With one eye closed, try to touch the end of the pencils together. 
0. Now try with two eyes: it should be much easier. This is because each eye looks at the image from a different angle. 
0. This experiment can also be done with your fingers, but pencils make the effect a bit more dramatic.




QUESTIONS
QUESTION 1:                                                                  (Taken from DBE Feb/Mar 2014)
1. Various possible options are provided as answers to the following questions. Choose
the correct answer and write only the letter (A – D) next to the question number.
Refer for to the diagram of the human eye below for 1.1 to 1.3 :
[image: ]
1.1 The parts that control the amount of light rays that enter the eye are…..
A  1 and 2
B  1 and 3
C  2 and 3
D  3 and 4

1.2 The greatest convergence takes place when light rays pass through the part
numbered…..
A  4
B  5
C  6
D  11

1.3 The function of part numbered 9 is to:
1. reflect light
2. change the shape of the eyeball
3. refract light rays
4. prevent reflection
5. supply the retina with nutrients and oxygen
6. absorb excess light

Choose the correct options for the function of part no.9
A 1, 2, 3
B 4, 5, 6
C 2, 4, 6
D 1, 3, 5




1.4 The following are part of the human eye:
1 cornea 2 lens 3 retina 4 iris 5 choroid

Which parts are respectively concerned with/in:
• Adjusting the focus?
• Preventing internal reflection?
• Recording changes in light intensity?
A 2, 4 and 3
B 3, 4 and 1
C 2, 5 and 4
D 4, 1 and 5

1.5 The diagram alongside that represents a section through part of the human eye.
                                  [image: ]

1.5.1. Supply labels for the parts numbered 1, 3 and 5. 				 (3)
1.5.2. Supply the number and name the part that controls the amount of light that
          enters the eye. 									(2)
1.5.3 Mention the changes that the part names in Question 3.5.2 will undergo when
         exposed to bright light. 								(4)
1.5.4. List one function for each of parts 4 and 7. 					(2)

QUESTION 2:			                                 (Taken from DBE June/July 2015)
Study the diagram below of the human eye and answer the questions that follow:
[image: ][image: ]
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E






















2.1	Label parts A, B and E.								(3)

2.2	Give the LETTER only of the part which:		
	(a)	Protects the delicate internal structures					(1)
(b)	Transmits impulses to the cerebrum					(1)
(c)	Becomes cloudy or opaque as a person gets older, leading 
to decreased vision								(1)
(d)	Contracts or relaxes when the distance of an object from the 
eye changes									(1)
										[7]



	WORKSHEET 7                                                      
Sheep Eye Dissection

	

	The anatomy of the human eye can be better shown and understood by the actual dissection of an eye. One eye of choice for dissection, that closely resembles the human eye, is that of the sheep. Sheep eyes are removed at the time the animal is slaughtered and then preserved for later use. Differences between the two eye types will be mentioned as the dissection is completed.
Material needed:
Sheep eye 
Dissecting pan
Surgeons gloves
Scissors
Single edge razor blade
Probe
Forceps
Paper towels
Notebook and pencil for recording information about the eye as it is dissected. 


	 [image: http://science.jburroughs.org/resources/skeleton/eye/eyea3.jpg]
	 [image: http://science.jburroughs.org/resources/skeleton/eye/eyeb.jpg]

	 


Step 1:

 Wash the sheep eye in running water to remove the preservative fluid. Dry the eye with paper toweling. Examine the front of the eye and locate the eye-lid, cornea, sclera (white of the eye) and fatty tissue. Examine the back of the eye and find extrinsic muscle bundles, fatty tissue and the optic nerve. The four extrinsic muscles (humans have six) move the sheep eye while the fatty tissue cushions the eye. If the optic nerve is not visible use the probe to move the fatty tissue around until the nerve is exposed. 



	[image: http://science.jburroughs.org/resources/skeleton/eye/eyec3a.jpg]
	[image: http://science.jburroughs.org/resources/skeleton/eye/eyed3a.jpg]

	 

Step 2:
 Use your scissors to cut away the eye-lid, muscle and fatty tissue from both the front and rear surfaces of the eye. Be careful not to remove the optic nerve. Cut along the surface of the sclera until all the tissue is removed and your specimen looks similar to the photographs you see here. The sclera is very tough so you do not need to worry about cutting into this layer of the eye. When you have finished removing the tissue surrounding the eye identify the sclera, cornea, optic nerve, and the remaining extrinsic muscle remnants.  The cloudy nature of the cornea is caused by the death of this tissue. It is transparent in the living state.



	[image: http://science.jburroughs.org/resources/skeleton/eye/eyee3.jpg]
	[image: http://science.jburroughs.org/resources/skeleton/eye/eyef1.jpg]

	

	

	 Step 3:
 Place your eye specimen in the dissection pan. Turn the specimen so the cornea is on the left and the optic nerve is on your right. Select a place to make an incision of the sclera midway between the cornea and optic nerve. Use the point of a very sharp razor blade to make a small cut through the sclera. Fluid should ooze out of the eyeball when you have cut deeply enough. You will be reminded of how tough the sclera is when you make this cut. 



	[image: http://science.jburroughs.org/resources/skeleton/eye/eyeg2.jpg]
	[image: http://science.jburroughs.org/resources/skeleton/eye/eyee5.jpg]

	
Step 4: 
Insert the point of the scissors into the slit made by the razor blade and cut the sclera with a shallow snipping motion. Turn the eye as you continue the cutting action. Cut the sclera all the way around the ball of the eye. You will need to support the eye in the palm of your hand while you complete this step of the dissection. Do not be surprised if some fluid from the eye oozes from the slit as you make this cut. 



	[image: http://science.jburroughs.org/resources/skeleton/eye/eyeh3.jpg]
	[image: http://science.jburroughs.org/resources/skeleton/eye/eyei3.jpg]

	
 Step 5: 
Arrange the two hemispheres of the eye as you see in the left photograph. Observe the semi-fluid vitreous humor that fills the central cavity of the eye. It is transparent in the living eye but might be cloudy in the preserved specimen. The vitreous humor along with the aqueous humor helps to maintain the shape of the eye.  The retina lines the posterior cavity of the eye and extends forward to the ciliary body. Use your probe to lift and pull the retina back from the underlying choroid layer. See the photograph on the right side above. Notice that the retina is only firmly attached to the choroid at one place. This region is the optic disc or blind spot. Here the nerve fibers leave the retina and form the optic nerve which is directly behind the blind spot.



	[image: http://science.jburroughs.org/resources/skeleton/eye/eyej3.jpg]
	[image: http://science.jburroughs.org/resources/skeleton/eye/eyek2.jpg]



	 
Step 6:
 Use your forceps to peel the retina away from the underlying choroid coat. The retina should remain attached at the blind spot. The choroid coat is dark and relatively thin. Use your forceps or probe to gently separate the choroid from the outer sclera. Verify that the eye has three distinct layers, the retina, choroid and sclera. See left photograph above. The choroid contains an extensive network of blood vessels that bring nourishment and oxygen to itself and the other two layers. The dark color, caused by pigments, absorbs light so that it is not reflected around inside of the eye. In just a moment you will see that the choroid extends forward to the ciliary body. 
Step 7: 
Use your forceps and probe to remove the vitreous humor from the anterior hemisphere of the eye. See right photograph above. This will take some time and effort as the semi-fluid material separates easily. It helps to turn the hemisphere on edge and to use a scrapping motion to remove the fluid. Try not to disturb the lens that is just below the vitreous humor. 




	[image: http://science.jburroughs.org/resources/skeleton/eye/eyel3.jpg]
	[image: http://science.jburroughs.org/resources/skeleton/eye/eyem3.jpg]



	 Step 8: 
Removal of the vitreous humor reveals the lens, ciliary body and suspensory ligaments. In the normal condition the lens is transparent except, when as a condition of aging, the lens turns cloudy. The cloudy condition, called cataract, prevents or reduces the amount of light reaching the retina. Cataract can be treated by removing the lens and replacing it with a stiff artificial one. The normal lens is convex shaped and somewhat elastic. It is held in place by the suspensory ligaments that in turn join with the smooth muscle containing ciliary body. When the smooth muscle fibers contract the resulting force flattens the lens and the degree of bending of the light rays is reduced. Relaxation of the smooth muscle results in a thickening of the lens and a greater bending of the rays of light. 

Step 9:
 Remove the lens by pulling it free from its attachments. Note the shape of the lens, its stiffness and opaqueness. Suspensory ligaments may also be visible along the edge of the lens.  



	 [image: http://science.jburroughs.org/resources/skeleton/eye/eyen3.jpg]


	 Step 10: 
When the lens is removed, an opening, allowing light to enter the eye is seen. This opening, the pupil is located in the center of the iris. Two muscle layers of the iris regulate the size of the pupil. One layer increases the pupil size with decreasing light intensity and the other layer reduces pupil size with increasing light intensity. Note the oblong shape of the sheep pupil; in humans the pupil is circular. The back side of the iris can be seen just above the pointer in the photograph. Part of the iris is being lifted by the pointer but the iris continues all the way around the pupil opening.
A second cavity or space is present between the iris and the cornea. This space is filled with a second semi-liquid fluid, the aqueous humor. This fluid, like the vitreous humor helps to maintain the shape of the eye. Glaucoma is a condition where the fluid pressure becomes too high causing eye damage. 

	[image: http://science.jburroughs.org/resources/skeleton/eye/eyeo2.jpg]
	[image: http://science.jburroughs.org/resources/skeleton/eye/eyep3.jpg]

	

 Step 11:
 Remove the cornea from the front eye hemisphere. Use a razor blade to puncture a small slit at the boundary between the cornea and sclera. Then insert the scissors into the slip and cut all the way around the cornea to remove it. Notice the thickness of the cornea. How does it compare to the thickness of the sclera? Carefully observe the front side of the iris and pupil. Which structure of the eye would be just behind the pupil opening? 


Worksheet:
Answer the following questions based on the practical.
1. Label the diagram and explain each structure.
   
[image: http://science.jburroughs.org/resources/skeleton/eye/eyedia1.jpg]
	Label
	Structure

	1.
	

	2.
	

	3.
	

	4.
	

	5.
	

	6.
	

	7.
	

	8.
	

	9.
	

	10.
	

	11.
	

	12.
	


2. Sketch and label the external structure of the eyeball.







3. State the function of the fatty tissue, muscle and optic nerve.
……………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
4. A survey was conducted to investigate visual defects among 40 Grade 12, learners.  The class has equal number of boys and girls.  Look at the data collected then answer the questions that follow.
Visual defects of 40 learners:

	
	Short sightedness
	Long sightedness
	Astigmatism 
	Cataracts 
	No visual defects 

	Boys 
	5
	2
	3
	0
	15

	Girls 
	4
	1
	2
	0
	14


4.1 Which part of the brain interprets eyesight?
…………………………………………………………………..
4.2    On the same set of axes, draw a bar graph for girls and boys to show the number of people with each visual defect.






	


 




4.3 Do you expect these numbers to change with time?  Give a reason for your answer.

…………………………………………………………………………………….

4.4 How could you improve reliability of your investigation?

…………………………………………………………………………………….






















Module 3

Responding to the environment
The ear
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            DBE Exam guideline 2017:




	CONTENT
	ELABORATION

	Human ear 

	· Structure of the human ear and the functions of the different parts, using a diagram 

· Functioning of the human ear in:
· Hearing (include the role of the organ of Corti without details of its structure)
· Balance (include the role of maculae and cristae without details of their structure)

· Cause and treatment of the following hearing defects: 
· Middle ear infections (Use of grommets)
· Deafness (Use of hearing aids and cochlear implants)
































	GRADE
	12
	SUBJECT
	LIFE SCIENCES
	WEEK
	18
	TOPIC
	HUMAN EAR 
Time: 40 min
	Lesson
	1

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Explain the structure of the different parts of  human ear
· Use of mind map to summarise information



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Lesson presentation using blackboard / transparencies/ model of ear
 Introduction
Question and answer method used to revise importance of sense organs in helping respond to stimuli in the external environment.
 
Main Body (Lesson presentation)
· Teachers provides mind map of human ear.  Model of ear used to illustrate parts and  explain associated functions.

             [image: http://rds.yahoo.com/_ylt=A0S020nHL_FHvkgBpEajzbkF/SIG=1279oit86/EXP=1207075143/**http%3A//www.nysinuscenter.com/images/ear_diagram.jpg]
Teacher  highlights the following parts of the human ear:
· Pinna - visible, cartilaginous structure
· Auditory canal – tube from pinna to tympanic membrane
· Tympanic membrane – thin membrane that separates outer from middle ear
· Auditory ossicles-smallest bones in human body
· Malleus–1st auditory ossicle
· Incus- 2nd  auditory ossicle
· Stapes—3rd auditory ossicle
· Eustachian tube- connects middle ear and back of throat
· Cochlea-shell-shaped structure in inner ear
·  Vestibule- structure below semi-circular canals
· Three semi-circular canals – semi-circular structure at 90 angle to each other
· Auditory nerve –structure that leaves cochlea and travels to brain
Conclusion
· Teacher facilitates the completion of the labels. 
· Give learners homework
	Learner respond to informal revision

Learners place labels (in red) in boxes on mind map provided.  

 Learners complete labels   on the mind map. 

Home work: 
Using textbook, learners
complete assigned 
homework.

Learners must begin
Researching functions of
various parts.

	10 min










25 min













5 min
	· The Answer Series – Part 2

· Model of human ear

· Understanding Life Sciences- Gr 12

· Focus on Life Sciences- Gr 12 

Mind map and textbook 

Home work:
· The Answer Series – Part 2
· Focus on Life Sciences 
· Gr 12 Life Science Exam Fever

























	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	18
	TOPIC
	HUMAN EAR
Time: 40 min
	Lesson
	2

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
⦁ Identify the  basic internal structure of the human ear
⦁ State the functions of various structures of human ear
⦁ Use of mind map to summarise information



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	2. Lesson presentation using blackboard / transparencies
2.  Introduction
· Teacher revise different parts of human ear
[image: http://rds.yahoo.com/_ylt=A0S020nHL_FHvkgBpEajzbkF/SIG=1279oit86/EXP=1207075143/**http%3A//www.nysinuscenter.com/images/ear_diagram.jpg]
Main Body (Lesson presentation)
· Teacher  highlights the functions of the following parts of the human ear:
· Pinna – captures  sound waves into the auditory canal
· Auditory canal – carries sound wave from pinna to tympanic membrane (ear drum).  Also produces wax that traps dust and insects preventing it from reaching ear drum.
· Tympanic membrane – pick up sound wave and starts vibrating.  Vibration carried to the Malleus in middle ear.
· Malleus–receives vibration from ear drums and carries vibration to incus.
· Incus- receives vibration from malleus and carries vibration to stapes.
· Stapes— receives vibration from incus and carries vibration to oval window.
· Oval window – membrane that carries vibration into the cochlea.
· Round window - membrane that carries vibration from the cochlea into the middle ear.  Here vibration is finally lost.
· Eustachian tube- helps to maintain equal pressure on both side of the ear drum.
· Cochlea – vibration stimulate receptor cells in organ of Corti which generate an impulse that is sent to cerebrum to be interpreted
·  Vestibule- contains utriculus and sacculus that are involved in balance and equilibrium
· Semi-circular canals – involved in balance and equilibrium
· Auditory nerve –carries impulses from vestibule and cochlea to brain
Conclusion
· Teacher facilitates the completion of the functions on mind map.   
· Teacher consolidates the content of past two lesson using the following by informal assessment: 
[image: wa_ear_1]

Provide labels for the parts numbered 1 to 10.  Also provide ONE function for each part.
1 – pinna (concentrate sound to auditory canal)
2 – auditory canal (carries sound waves to ear drum)
3 – ear drum / tympanic membrane (converts sound wave to vibration)
4 – stapes (carries vibration from incus to oval window)
5 –round window(loss of vibration into middle ear)
6 – Eustachian (maintains balance on both sides of ear drum)
7 – cochlea(contains organ of Corti which creates impulses)
8  - semi-circular canals ( involved in balance and equilibrium)
9 -  incus- carries vibration from malleus to stapes.
10 - malleus— carries vibration ear drum to incus.

· Give learners homework on the ear from activities in textbook and past exam papers.

	Learner respond to informal revision

Learners place functions 
(in blue) in boxes on mind map provided.  

Learners complete functions on the mind map. 

H/work:  Using textbook
learners complete assigned
homework

	10 min
















20 min































10 min 











	Model of human ear

CAPS Solutions for All – Life Science Gr 12 by McMillan 

SIIP Booklets for 2014 compiled Question papers and answer booklets 

Worksheets 
Focus on Life science CAPS Gr 12 by Maskew Miller

Understanding Life science Gr.12 by T Isaac – 3rd Edition

Life Science Gr 12 – Top Class by Shuter’s.

Via Afrika Life Science GR 12 (CAPS)

Mind map and textbook 





































	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	18
	TOPIC
	HUMAN EAR- BALANCE MECHANISM
Time: 40 min
	Lesson
	3

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
⦁Understand that the ear has apparatus for hearing and balance
⦁Identify the hearing apparatus in the model/ diagram given on the ear 
⦁Explain the pathway of sound waves until hearing is perceived
⦁Draw and label the Organ of  Corti



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Lesson presentation using blackboard / transparencies

 Introduction
· Teacher revises different parts of human ear involved in the hearing process.

Main Body (Lesson presentation)

· Teacher copies diagram below onto blackboard / transparency
[image: middle ear]





















[image: ear: hearing mechanism]

· Teacher  highlights the functions of the following parts of the human ear: 
· Sound, which is made up of invisible energy, is produced and travels through air
· Pick up by the pinna and concentrated on the auditory canal 
· Auditory canal carries the sound wave to the tympanic membrane (ear drum) 
· Vibrations of the eardrum cause the  vibrating of the malleus
· Malleus causes vibrating on the incus
· Incus causes vibrating of the stapes
· Stapes transfers vibrations to a membrane called the oval window
· Transfer from large tympanic membrane to small oval window causes the amplification of the sound (making it louder)
· Vibration carried to the fluid of the cochlea
· Cochlea, a snail-shaped, fluid filled set of three chambers.
· Organ of Corti is located in the middle chamber, which is the organ of hearing.
·  It contains sensory receptors called hair cells. 
· As the vibration moves through the liquid of the different chambers it stimulates the hair cells which create a nerve impulse.
· Nerve impulse is carried by the auditory Nerve, which travels to the cerebral cortex where it is interpreted.





Conclusion
· Teacher facilitates the completion of the flow diagram.
· Teacher consolidates the content of the lesson using the following by informal assessment: 


Provide labels and name for the parts responsible for the following:
1. Making the sound louder.
A – auditory ossicles in middle ear
2. Converting vibration into a nerve impulse.
G - cochlea
3. Transports sound wave from pinna.
K – auditory canal
4. Maintains equal pressure of both side of part labelled L to ensure effective transfer of sound wave / vibration.
H – Eustachian tube
5. Transports impulse to cerebral cortex for interpretation
 F – cochlea branch of auditory nerve

· Give learners homework from activities in their textbooks or worksheet using activities from other resource books/ exam papers.

	Learner respond to informal revision

Learners create a flow diagram of the basic process in boxes on mind map provided.  

Learners complete flow
diagram showing pathway
of sound in their workbooks
and on diagram provided
using a red pen

Home work:  Learners must draw a cross – section of cochlea showing Organ of Corti and completes answers to activities in their workbooks.


	5 min















10 min



































15 min














































10 min
	· Model of  Ear
· Transparency on the inner ear  involved in the hearing process
 CAPS Solutions for All – Life Science Gr 12 by McMillan 

SIIP Booklets for 2014 compiled Question papers and answer booklets 

Worksheets 
Focus on Life science CAPS Gr 12 by Maskew Miller

Understanding Life science Gr.12 by T Isaac – 3rd Edition

Life Science Gr 12 – Top Class by Shuter’s.

Via Afrika Life Science GR 12 (CAPS)



	Reflection/Notes:





























	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	18
	TOPIC
	HUMAN EAR – BALANCE
Time: 40 min
	LESSON
	4

	
	
	
	                                                                  

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
· Know all definitions related to this chapter
· Know the basic internal structure of the human ear
· Explain  the adaptations of different parts of human ear to help in balance
· Use a concept map to summarise functioning of parts of ear to hearing and balance



	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Lesson presentation using blackboard / transparencies
Introduction
⦁      Issue learners with worksheet illustrating vestibular apparatus involved in hearing
⦁      Teacher revises the structure of the vestibular apparatus in the inner ear responsible for balance in humans.  Teacher highlights the following:
· The vestibular apparatus is responsible for detecting changes in the position of the head.  
· Together with the cerebellum it maintains balance in humans.
·  The most important organs of balance and equilibrium are found in the inner ear, the 3 semicircular canals,  utriculus and sacculus.

Main Body (Lesson presentation)
· Teacher copies diagram below onto blackboard / transparency
· Educator   highlights the structure of the 3 semi-circular canals in the human ear involved in balance and equilibrium

[image: semicirular]


Educator explains how balance and equilibrium is maintained by the semicircular canals, endolymph , cupula ( mechanoreceptor) sensitive to head movement  and macula ( mechanoreceptor  )  sensitive to gravitational pull , in the utriculus and sacculus, to maintain balance, when the endolymph presses against it ,during head movements.
 There are 3 fluid-filled semicircular canals: two detect vertical body movement, like  jumping, while third detects horizontal movements like rotation.
Diagram of vestibular apparatus from various resources given to learners.

[image: EarSemi]

· Each canal contains a widening at its base called the ampullae. 
· Hair cells project into a thick, jelly-like layer called the cupula.
· Hair cells together with cupula is called is crista (cristae = plural).
·  When the head is moved the endolymph (thick fluid) lags behind and the hair cells are bent.  
· This is detected as a mechanical stimulus and the receptor creates an impulse.
· Impulse travels via vestibular nerve to cerebellum which interprets the change.






· Teacher copies diagram of macula in diagram below onto blackboard / transparency
[image: Image12]Refer to Exam guideline p.11: Include the role of the maculae and cristae, without details of their structure)


· Teacher  highlights the structure of the maculae in the sacculus and utriculus in the human ear involved in balance and equilibrium:

· Maculae provide information about the position of the head.
· Maculae have sensory hair cells that are embedded in jelly-like layer.
·  On top of the jelly-like layer are tiny calcium carbonate crystals called otoliths. 
· When the position of the head changes, there will be more pressure on some hairs than others.
· These mechanical stimuli are converted to nerves impulses.
· Impulse travels via vestibular nerve to cerebellum which interprets the change.

Conclusion

· Teacher facilitates the completion of the balance in human on mind map.
· Give learners homework.  Use summary of information to write a short essay on how the inner ear ensures balance in humans.
	Learner respond to informal revision.

Learners must label vestibular apparatus 
(  semicircular canals,  utriculus and sacculus.

Learners place summary in appropriate boxes on mind map provided.  

Learners complete summary on the mind map. 

Learners make brief notes on diagram worksheet to help them synthesise a well constructed mini – essay on how balance is maintained.

Home work:  Using textbook and mind map, learners complete essay.

	10 min










10 min














10 min





















5  min







5 min









	

CAPS Solutions for All – Life Science Gr 12 by McMillan 

SIIP Booklets for 2014 compiled Question papers and answer booklets 

Worksheets 
Focus on Life science CAPS Gr 12 by Maskew Miller

Understanding Life science Gr.12 by T Isaac – 3rd Edition

Life Science Gr 12 – Top Class by Shuter’s.

Via Afrika Life Science GR 12 (CAPS)






















































	GRADE
	12
	SUBJECT
	LIFE SCIENCE
	WEEK
	18
	TOPIC
	HUMAN EAR – DISORDERS
Time: 40 min
	Lesson
	5

	
	
	
	

	LESSON SUMMARY FOR:  DATE STARTED:
	
	DATE COMPLETED:
	

	LESSON OBJECTIVES
	The learners must be able to:
⦁  Know all definitions related to this chapter
⦁  Explain  the causes and treatment of following hearing defects:
· Middle ear infections (Treatment using grommets)
· Deafness (hearing aids and cochlear implants)




	TEACHER ACTIVITIES
	LEARNER ACTIVITIES
	TIMING
	RESOURCES NEEDED

	Lesson presentation using blackboard / transparencies
 Introduction
Teacher revises different parts of human ear and the process of hearing using the following diagram  similar , to the one below, using question and answer method to recapitulate functioning and parts of ear.




[image: ear: hearing mechanism]
  Main Body (Lesson presentation)
· Teacher  highlights the following about middle ear infections and deafness: 
· Middle ear infection (called otitis media)
· Symptoms
· Ear ache, fever, limited loss of hearing, leaking of fluid and dizziness.
· Causes
· Due to viral infection, usually after cold or flu.
· Treatment
· Simple surgical procedure called myringotomy (cut ear drum and insert grommet)
· Deafness
· Types
· Conductive - path of sound wave/vibration is incomplete or non-functional.
· Neural – due to damage to organ of Corti, auditory nerve or cerebral cortex.
· Causes
· Heredity, age, problems during pregnancy or birth, hardening of wax, side effect of diseases like meningitis, German measles or mumps.
· Treatment
· Hearing aids make sounds louder.  It can be used by people who suffer from conductive deafness.  It is worn outside the ear.
· Cochlear implants (bionic ear) is an electronic device that is surgically implanted inside the ear.

Conclusion
· Explain to learners that deaf people also have human rights.  

	1. Learner respond to informal revision









2. Learners summarise information in work book. 
3. Learners participate in classroom discussion.




































Home work: 
 Learner uses textbook /experiences to complete the home work on hearing disorders.
	5 min








15  min 
















15 min


























5 min
	Model of Ear
     
Gr 12- Life Science Exam Fever Study Guide

CAPS Solutions for All – Life Science Gr 12 by McMillan 

SIIP Booklets for 2014 compiled Question papers and answer booklets 

Worksheets 
Focus on Life science CAPS Gr 12 by Maskew Miller

Understanding Life science Gr.12 by T Isaac – 3rd Edition

Life Science Gr 12 – Top Class by Shuter’s.

Via Afrika Life Science GR 12 (CAPS)



	 Reflection/Notes:









[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcS4HIiL-DAGOCrS8Wn8oeOXjZPW7eC_6dOpmCmKTnVPqbu2ULl9oA]Terminology & definitions:
Mechanoreceptors:  The Organs of Corti are receptors located in the cochlea of the ear, which are stimulated by sound waves and convert the sound waves into impulses.
Ossicles:  Three little bones called the hammer, anvil and stirrup located in the middle ear and that function to amplify sound.
Otis media:  inflammation and infection of the middle ear which causes pressure on the eardrum.
The Human Ear:
The ears are the sense organs for hearing. Mechanoreceptors in the ear are stimulated by sound waves, which are converted to impulses. The impulses are transmitted via sensory neurons to the auditory centre in the cerebral cortex of the brain where they are interpreted. The ears are also the organs for balance and equilibrium. These impulses are transmitted via sensory neurons to the cerebellum where they are interpreted to ensure balance and equilibrium.

[image: ]

Functioning of the human ear  - path of sound:
Sound waves move from the vibrating source (for example, a person talking or a car driving past) in horizontal waves. Humans hear sounds with a vibration frequency of between 16 and 20 000 Hz.


	Part of ear
	Function during hearing process


	Pinna
	Traps the sound waves and directs them into the auditory canal

	Tympanic membrane (ear drum)
	Vibrates to the frequency of the sound waves and transmits the vibration to the ossicles in the middle ear

	Ossicles
	· The three ossicles (the hammer, anvil and stirrup) amplify the vibrations
· The stirrup passes the vibration through the oval window, into the inner ear

	Oval window
	Vibrates and causes pressure wave movements in the liquid of the perilymph
in the inner ear to the endolymph inside the cochlea

	Cochlea
	These vibrations cause the sensory cells in the Organ of Corti (the mechanoreceptors) to brush or bend against the membranes converting the stimulus into an impulse

	Auditory nerve
	Transmits the impulse to the cerebrum where the sensation of sound is perceived and interpreted

	Round window
	Excess vibrations are passed out through the round window, to prevent pressure and echoes 




Balance and equilibrium:
The human ear is responsible for maintaining balance. 
· The semi-circular canals each have a swelling called the ampulla.  The ampulla contains fine sensory hair cells called crista.  When there is a change in speed or direction, the crista are stimulated and a nerve impulse is discharged.  This impulse is transmitted along the auditory nerve to the cerebellum where it is interpreted.  The cerebellum will send impulses to the muscles, to restore balance.

· The sacculus and utriculus contain sensory hair cells called maculae.  When the head position changes, the pull of gravity stimulates the maculae, which convert the stimulus into an impulse, transmitted along the auditory nerve to the cerebellum where it is interpreted.  The cerebellum will send impulses to the muscles, to restore balance.






Hearing defects:

	Hearing defect:
	Causes:
	Treatment:


	Middle ear infection
(called otitis media)
	Middle ear becomes infected with bacteria.  Pressure builds up (pus and excess fluid) in the middle ear behind the ear drum, causing extreme pain.
	· inserting grommets
(allows excess fluid to drain from middle ear)
· antibiotics

	Deafness
(‘hearing impairment’, ‘hard of hearing’ or ‘deafness’)
	· Injury to parts of the ear, nerves or parts of the brain.
· Hardened wax collected in the auditory canal
· Hardening of ear tissue like around ossicles
	· Hearing aids (amplify sounds)
· Cochlear implants (stimulates the auditory nerves with an electronic field, inside the cochlea)














[image: ]
[image: http://png.clipart.me/graphics/thumbs/214/summer-sports-icon-volleyball-icons_214110949.jpg]     Label structures and write function next to structure: 
[image: ]
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QUESTIONS
QUESTION 1:	                                        (Taken from DBE November 2017 Paper 1)
Study the diagram of the human ear below. 

[image: ]
1.1. Identify:
(a) B											(1)
(b) D											(1)
1.2 Describe the role of the semi-circular canals in maintaining balance.     (5)
1.3 Describe how an increased production of mucus in the nose and throat may lead to the bursting of part E.                                                      (3)
1.4 Explain why fusion of the structures at A may lead to hearing loss.        (2)
1.5  Which part of the brain will receive impulses from part C?                     (1)
 										          (13)


















QUESTION 2:	                                 		(Taken from DBE Feb/March 2016)
The diagram below represents a part of a human ear.

[image: ]
2.1	Identify part:		
	a)	A										(1)
	b)	D										(1)
2.2	Name the receptors that are found in part B.					(1)
2.3	Explain the consequence to the human body if: 		
a)	Part C is damaged								(2)
b)	Part A becomes hardened							(2)
2.4	Explain why people with middle-ear infections are usually advised 
not to travel by aeroplane.								(4)
										         [11]

QUESTION 3:	                                           		(Taken from DBE Nov 2015 P1)
Describe how the sacculus and utriculus in the human ear maintain balance 
in the human body.								      		[5]


[bookmark: _GoBack]
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A Recipe for Traits

Activ’ry Overview

Participants create and decode a “DNA recipe” for
man'’s best friend to observe how variations in DNA
lead to the inheritance of different traits. Strips of
paper (representing DNA) are randomly selected
and used to assemble a DNA molecule. Participants
read the DNA recipe to create a drawing of their
pet, and compare it with others in the group to note
similarities and differences.

Logistics

Time Required

Activity Time:
40 minutes

Prep Time:
30 minutes to review activity, make copies,
and prepare dog DNA strips

Materials

Copies of participant pages, drawing paper, crayons
or colored pencils, tape, envelopes, and colored
paper (4 different colors needed)

Prior Knowledge Needed
Traits are heritable characteristics.

Learning Objectives

Every organism inherits a unique
combination of traits.

DNA is a set of instructions
that specifies the traits of an
organism.

Information in the DNA molecule
is divided into segments (called
genes).

Variations in the DNA lead to the
inheritance of different traits.

Special Features

You'll Find Inside

Copy masters for preparing
colored DNA strips having
fun symbols to represent
information about traits.

A dog traits key that allows
participants to decode their
DNA recipe and visualize how
traits are specified.

© 2008 University of Utah This activity was downloaded from: http://learn.genetics.utah.edu
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A Recipe for Traits

Prepara’rion
“Dog DNA” envelopes: Quamiti es

1. To prepare 14 envelopes, make four copies each of DNA Strips A, B, v :
C, and D (pages 4-7) on colored paper. Choose one color for each Per Partmlpant or Pa|r
type of DNA Strip. For example: One copy of pages P-1 to P-3

DNA Strips A (page 5) 4 copies on Blue One envelope containing
DNA Strips B (page 6) 4 copies on Green al??egﬂ)DNA (see instructions
DNA Strips C (page 7) 4 copies on Yellow

DNA Strips D (page 8) 4 copies on Red Crayons or colored pencils,
drawing paper, tape

2. Cut out the DNA strips on each page (a paper-cutter works well).

3. Place two DNA strips of each color into an envelope. The envelope should contain eight DNA strips total
(four different colors).

4. Repeat step three until you have assembled 14 “Dog DNA” envelopes.

Note: Eight is the minimum number of DNA strips per envelope that you need to carry out the activity. Adding
more DNA strips of each color increases the variety of possibilities for each trait.

Activi’ry Instructions

- Display different types of instructions (e.g. a recipe book, a blueprint, a DNA molecule). Ask participants
what they might use these instructions for. Explain that just as a recipe is used to cook a meal or a blueprint
is used to build a home, DNA contains instructions that specify an organism’s traits.

- Read the beginning paragraph of A Recipe for Traits (page P-1) as a group. You may want to show a
completed DNA “recipe” and point out the different segments (representing genes) as well as the 4 symbols
(representing the 4 chemical bases A, C, G and T) that make up the DNA alphabet in this activity.

- Review the instructions on page P-1. You may want to demonstrate how to use the Dog Traits Key (see page
P-2 to P-3). Read the DNA recipe and identify the first trait.

- Remind participants to leave the DNA strips they choose out of the envelope and tape them together in
order. The resulting long strand will be their DNA recipe.

- Have participants work individually or in pairs to complete the activity. When participants have finished, have
them post their dog drawings on the wall along with the DNA recipe for their dog.

- Are any two dogs alike? Point out that every dog shares some traits in common with others, but each has an
overall combination of traits that is unique.

- Explain that variations in each DNA strand (the sequence of symbols) led to the inheritance of different traits.

© 2008 University of Utah This activity was downloaded from: http://learn.genetics.utah.edu
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A Recipe for Traits
Discussion Points

- Information in a DNA strand (or molecule) is grouped into small segments called genes (represented here by
colored DNA strips).

- A single DNA strand is often referred to as a chromosome. In this example, the dog had one chromosome
containing 8 genes. (Humans have 23 pairs of chromosomes containing over 22,000 genes!)

- The DNA molecule contains a sequence of four chemical bases (represented here by four symbols). Each
base is referred to by the first letter of its name: Adenine (A), Cytosine (C), Guanine (G) and Thymine (T). The
sequence of these chemical bases encodes a detailed set of instructions for building an organism’s traits.
(The human genome contains approximately 3 billion pairs or bases!)

. Participants were asked to assemble their DNA strips in the order they were drawn. This is because all
individuals of a species have the same genes in the same order along their chromosomes. (This is what
allows researchers to “map” the location of a gene to a specific place on a chromosome.) It is the small
sequence variations within each gene that lead to differences in traits.

- There is usually a limited number of sequence variations for a gene. That is, a gene usually comes in a few
different forms or flavors (called “alleles”). There was a possibility of four different flavors or alleles for each
of the dog genes in this activity.

- In this activity, a single gene determined each dog trait. More often a trait is influenced by more than one
gene as well as environmental factors.

E xtension

- As a group, make a “map” of the dog genome. Compare the different DNA recipes hanging up in the room.
Point out that the gene for body shape is always at the top of the DNA molecule (or chromosome), the gene
for head shape is always second, and so on. Draw a representation of a chromosome having 8 segments.
Have participants come up with a creative name for each gene. Label the segments with the gene names,
and specify the trait they encode. Point out that although each dog looks differently (has a different
combination of traits), it is still possible to make a general map of the dog genome.

. Show participants a completed map of the human genome (e.g., the Human Genome Landmarks Poster
or its web companion) and discuss how researchers have mapped the 22,000 plus genes to particular
locations on the 23 pairs of human chromosomes. To order a free copy of this poster or view it online,
check out the web site developed by the U.S. Department of Energy’s Human Genome Management
Information System (HGMIS).

© 2008 University of Utah This activity was downloaded from: http://learn.genetics.utah.edu
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A Recipe for Traits
Credits Learn More

Activity created by: Visit the Learn.Genetics website to get
Molly Malone, Genetic Science Learning Center more great resources like this one!
April Mitchell, Genetic Science Learning Center

Steven Kiger (illustrations)

Funding

Original funding:

A Howard Hughes Medical Institute Precollege Science Education Initiative for Biomedical Research Institutions
Award (Grant 51000125).

Funding for significant revisions:

Grant U33MCO00157 from the Health Resources and Services Administration, Maternal and Child Health
Bureau, Genetic Services Branch. Partners in the Consumer Genetics Education Network (CGEN) include
HRSA, March of Dimes, Dominican Women's Development Center, Charles B. Wang Community Health Center,
Genetic Science Learning Center at University of Utah, Utah Department of Health and the National Human
Genome Center at Howard University.

To learn about our permissions policy, visit http://learn.genetics.utah.edu/permissions/
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A Recipe for Traits

A set of instructions called DNA makes a ‘recipe’” for traits in all
organisms. Information in a DNA strand is grouped into small segments.
Each segment is made of even smaller units (like recipes are made of
words, and words are made of letters). Differences in the DNA ‘“‘alphabet”
are what make differences in traits (just like a different sequence of
letters makes different words, and a different recipe).

Follow the directions below to create a DNA recipe for a dog. Using the Dog
Traits Key, read your DNA recipe and make a drawing of your dog showing all of
its traits.

Directions:
1. Make sure you have an envelope containing “Dog DNA".
2. Determine the first trait of your dog (body shape) by randomly picking a
piece of dog DNA out of the envelope.
3. Look at the symbols on the DNA strip you have chosen. Match the pattern to
one you see on the Dog Traits Key for body shape.
4. Circle the picture for body shape that matches the DNA piece that you
picked.
. Set the piece of DNA aside and repeat steps 1-4 for the next trait on the key.
. After circling the matching picture, tape the second piece of DNA to the first
to make one long strand. This will become the DNA recipe for your entire
dog.
. Repeat these steps for each of the traits listed on the Dog Traits Key.
. When you have finished, draw your dog with all of its traits (the traits you
have circled on the Dog Traits Key) on a separate piece of paper.
9. Hang up the picture of your dog along with its DNA recipe (the DNA pieces
you chose attached in a long strand).

o O1

(O BN

Is your dog different from or the same as others in the group?

© 2008 University of Utah This activity was downloaded from: http://learn.genetics.utah.edu
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Body Shape

Meduium, Very
Muscular, Short

Small, Thin,
Long, Straight

Large, Thin,
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G S
& * © & & ©

Large Semi-
Muscular, Straight
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& &k © 3 & C @ & ¥ * ik © &
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Big Droopy Medium Square Medium Droopy
* R FCQ © & B
Legs
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R
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Una Receta de Rasgos

Unsistema de instrucciones Ilamado ADN provee una ‘‘receta de rasgos’’ para
todos los organismos. La informacién se agrupa en segmentos pequefios en
el filamento del ADN. Cada segmento incluso esta hecho de unidades mas
pequefias (como las recetas que estan hechas de palabras y las palabras de
letras). Las diferencias en el “alfabeto’ del ADN son lo qué hace diferente
a los rasgos (justo como la diferente secuencia de las letras hace que las
palabras sean diferentes y por ende, una diferente receta).

Siga las instrucciones de abajo para crear una receta de ADN para un perro.
Con la clave de rasgos del perro lea su receta del ADN y haga un dibujo que
demuestre todos los rasgos de su perro.

Instrucciones:

—

. Aseglrese de tener un sobre que contenga el “ADN del Perro”.
. Determine el primer rasgo de su perro (forma del cuerpo) escogiendo al

azar un pedazo del ADN del perro fuera del sobre.

. Mire los simbolos en el filamento del ADN que escogié. lguale el patrén con

uno que vea en la clave de rasgos del perro para la forma del cuerpo.

. Haga un circulo en la forma del cuerpo de la figura que igualé al pedazo de

ADN que escogié.

. Ponga el pedazo del ADN a un lado y repita los pasos del 1 al 4 para los

rasgos que siguen.

. Después de circular las figuras emparejadas, usando cinta engomada pegue

el segundo pedazo de ADN al primero para hacer una tira larga. Esta se
convertira en la receta del ADN para su perro entero.

. Repita los pasos para cada rasgo enumerado en la lista de la clave de

rasgos del perro.
Cuando acabe, dibuje su perro en una nueva hoja de papel con todos los
rasgos (los rasgos que ha circulado en la clave de rasgos del perro).

. Cuelgue la figura de su perro junto con su receta del ADN (los pedazos de

ADN que escogi6 unirlos en un largo filamento).

.Es su perro igual o diferente a los demas en su clase?

© 2008 University of Utah This activity was downloaded from: http://learn.genetics.utah.edu
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