KENYA INSTITUTE OF EDUCATION

BIOLOGY FORM 4 VOICEOVERS

	Code
	Audio

	BI4-000000FVO
	Hello students; Welcome to this digitized form four biology course. In form three we covered the topics classification II, Ecology, reproduction and growth and development. In this course, we will cover four topics. These include: - Genetics, Evolution, Reception, Response and Coordination and Support and movement.

	BI4-100000FVO
	GENETICS

	BI4-100000oFVO
	 Objectives
By the end of this topic you should be able to 
a) Distinguish between continuous and discontinuous variations
b) Describe the structure and properties of chromosomes 
c) State the first law of inheritance and describe Mendel’s work.
d) Construct and use punnet square
e) Distinguish between F1 and F2 generations, genotype and phenotype, haploidy, homozygosity and heterozygosity, dominance and recessiveness, linkage and sec linkage, mutations and mutagens.
f) Predict and explain the inheritance of the ABO blood groups and rhesus (rh) factor.
g) State examples of genetically inherited disorders
h) Explain causes of chromosomal mutations
i) Explain the practical application of genetics


	BI4-100000bFVO
	Background
We learnt in form one that Genetics is a branch in Biology dealing with the study of inheritance.  We also learnt earlier that chromosomes carry the materials to be inherited.  The inherited material may make an offspring have characteristics similar to the parents and at times have characteristics different from those of parents.
In this topic we shall learn how inheritance takes place.


	BI4-110000iFVO
	 Introduction 
Genetics is the study of heredity and variation.  Heredity is the transmission of characteristics from parents to offspring during reproduction.
Variations are observable differences in organisms of the same species e.g. heights in a family some may be short others tall.
In this topic we shall learn about:
• continuous and discontinuous variation, 
• The first law of inheritance and describe Mendel’s work
• Sex determination and linkage
• Mutations and
• application of genetics

The photograph shows inheritance of different characteristics


	BI4-120000FVO
	Concepts of genetics. 
Variations within plant and animal species. 
There are two types of variation 
Discontinuous Variation and Continuous variation.

Discontinuous variation 
This is the possession of observable differences where individuals form definite distinct groups without intermediate forms e.g. an individual is either male or female, Tongue rolling, hair in the nose or ears, finger prints.

Discontinuous variation is controlled by one or two major genes whose physical expression is not influenced by environment conditions.
Play the video clip to view rollers and non-rollers


	BI4-120000FVO2
	Continuous variation                                                                                                                                               Continuous variation on the other hand is characterized by possession of observation differences where individuals exhibit a wide range of the same characteristic from the extreme end to the other with many intermediate forms e.g. height.
It’s controlled by many genes whose expression is affected by the interaction with the environment.

The photograph shows individuals of the same age but different height


	BI4-121000FVO
	Causes of variations. 
Variations are caused by:
• Gene formation
• Fertilization
• Mutations - Sudden changes occurring in the gene or chromosomes

Play the animation to see formation of chiasmata and crossing over in meiosis. 


	BI4-122000FVO 
	Chromosomes 
We learnt earlier that chromosomes are thread like structures found within the nucleus which carry the genetic materials 
Each chromosome is made of two parallel strands called chromatids connected by a structure called centromere.  All chromosomes occur in pairs looking alike and each has a characteristic length though they contain different genetic composition.  The member of each pair is known as a homologous chromosome.                                                        
The illustration shows the structure of a chromosome.


	BI4-122000FVO2
	Each species of animals or plants contain a definite constant number of chromosomes e.g. in man a sperm has 23 while an egg has 23 making the zygote to have 46 chromosomes.                                                                              Play the animation to view formation of a zygote.


	BI4-122000FVO3 
	Chromosomes exhibit certain characteristic behavior during the stages of cell division
On each chromosome there are several genes which are shorter sections of DNA and each gene determines a particular characteristics of the cell in an offspring.
The genes occupy definite positions on the chromosomes called gene loci A gene is a portion of a DNA that codes for a protein.  DNA is a complex molecule composed of building blocks called nucleotides.                                               The illustration shows a DNA molecule. 
   

	BI4-122000FV04
	Each nucleotide is comprised of: - 
(i) One of the four base namely cytosine guanine Thymine and adenine.
(ii) Deoxyribose sugar.
(iii) A phosphate molecule.
The illustration shows the structure of a nucleotide

	BI4-131000FVO
	 First law of inheritance. 
Mendel’s Experiments

Gregor Mendel, (An Austrian Monk) carried out experiments to investigate inheritance of certain contrasting characteristics of the garden pea plants. These characteristics of the garden pea plant included
i. Height of the stem-dwarf or tall
ii. Texture of the seed coat-wrinkled or smooth
iii. Colour of the seed coat-Yellow or green
iv. Colour of the pods-green or yellow.                                                                                                                         The photographs shows various characteristics of garden pea plant.
 

	BI4-131000FVO2
	 If pure breeding yellow seed pea plant is crossed with pure breeding green seed pea plant all the off springs produced yellow coloured seeds.                                                                                                                                 Play the animation to view the cross.     

	BI4-131000FVO3
	If the F1 yellow seed peas are crossed, the F2 generation produces are green and yellow in the ratio of 3:1. This shows that the yellow colour characteristic is dominant over the green colour.  
Play the animation to view the cross.                                                                                                                             We can conclude that in the F1 generation there is only one colour of seeds (yellow) Expressed although one of the parents had green seeds; such a character which is not expressed physically although it is present in the individual is called a recessive character. This can be represented in a Mendelian cross as shown on the figure.                                                                                       Mendelian first law of inheritance
The characteristics of a diploid organism are controlled by alleles occurring in pairs; of such allele, only one can be carried in a single gamete.


	BI4-131000FVO4
	Punnet square. 
An alternative way of showing monohybrid cross is by use of a punnet square or checker board .In a punnet square the parental genotypes are written outside a graphical grid.
-The gametes of one parent are written along the top of the grid while the gametes of the other parent are written down the side of the grid.
-The products of the various fusion of gametes from the two parents are written in the appropriate boxes in the grid. Their relative ratios can be determined from the grid.
Play the animation to see monohybrid cross by use of a punnet square.


	BI4-131000FVO5
	From the punnet square the phenotypic ratio can be calculated  by counting the total number of seeds and determining the ratio of yellow seeds to those that are green which is 3:1                                                                                   The genotypic ratio can be determined by determining the number of each genotype as a fraction of the total number of offsprings represented by possible fusions.                                                                                                                             Play the animation to see how genotypic and phenotypic ratios are de3termined.  
                                                                                                            

	BI4-140000FVO
	Terminologies in monohybrid inheritance
Phenotype: This is the physical characteristic of an organism resulting from the influence of the genes and environment e.g. plant can be tall or dwarf.                                                                                                                                                                                            Genotype: This is the genetic constitution of an organism. A phenotype can be produced by more than one genotype. Examples of different genotypes are shown on the figures.
    

	BI4-140000FVO2
	Pure breed: 
These are individual plants which when self fertilized produce offsprings which are phenotypically and genotypically similar
Allele: one of the gene pairs that determine a character: Allele always occurs in pairs e.g. the character for stem height tall can be produced by either allelic pair TT or Tt.                                                                                                          The illustration shows examples of allelic pairs.


	BI4-140000FVO3
	Dominant allele: 
This is the allele that influences the characteristics to develop in an individual over another allele though present e.g. allele T for Tall plant will be expressed as tall plants whether in homozygous state TT or heterozygous state Tt irrespective of presence of allele for dwarfness (t)

Recessive allele: 
This is the allele that cannot influence a characteristic to develop in an individual when present with dominant allele. It is usually represented by a small letter version of the letter representing dominant allele.
 A cross between dominant and recessive genes is shown on the figure


	BI4-140000FVO4
	Diploid: This is the number of chromosomes contained in somatic body cells denoted by (2n)
Haploid: This is the number of chromosomes contained in the sex cells /gametes which is half the diploid number and is denoted by (n)
The illustration shows diploid and haploid cells


	BI4-140000FVO5
	Homozygosity :This is where the two alleles in  a genotype are similar e.g. TT or tt                                          Heterozygosity : This is when the two alleles  in a genotype are different e.g Tt                                                                                                                                                                                                                                                 First filial generation (F1) -  These are the resulting offspring’s or progeny of the initial parent in a genetic cross. 
Second filial generation (F2) - These are the offspring resulting from the cross of individual of the first filial generation                                                                                                                                                                                                     The first and second filial generations are shown on the following illustrations.


	BI4-150000FVO
	Complete and incomplete dominance
Characteristics in an organism are controlled by genes inherited from both parents. An allele is the alternative form of a gene located at a particular site on a chromosome.                                                                                                                                                                                                                                                       

The illustration shows an example of an allele


	BI4-151000FVO
	Complete dominance
 A Characteristic in an individual is controlled by the two alleles. If one of the alleles suppresses the other such that its effect are not observed in the presence of the other allele then this is complete dominance.
This allele is said to be dominant while the one that cannot express itself in the presence of the dominant allele is said to recessive.
An example of complete dominance is shown on the illustration. 


	BI4-151000FVO1
	Play the animation to see an example of complete dominance in maize plants

	BI4-151000FVO2
	A test cross  is used to find out if an individual expressing a dominant allele is homozygous dominant or heterozygous in this way the genotype of an individual can be known.
To determine if unknown genotype is homozygous dominant, a tall female plant which can be genotype TT or Tt is crossed with a dwarf male plant tt.

 If the unknown genotype is homozygous all F1 generation will be phenotypically tall as shown in the figure

 

	BI4-151000FVO3
	If the unknown genotype is heterozygous the F1 generation will be a mixture as shown in the figure.

A test cross where an offspring is crossed with one of the parents, to determine its genotype, is called a backcross.

	BI4-152000FVO
	Incomplete dominance
There are situations where there might be no complete dominance and each of the alleles expresses itself in an individual. An example of incomplete dominance is shown in the following cross.

	BI4-152000FVO2
	Play the animation to see an example of incomplete dominance. In this example neither of the alleles was dominant over the other; they show blending this is incomplete dominant.


	BI4-161000FVO
	Inheritance of the ABO blood groups and rhesus factor.  Inheritance of the ABO blood groups 

The major blood group system in humans is the ABO blood group. Using this system Individuals can be of blood group A, B, AB or O. The blood groups are inherited. Inheritance of blood groups is controlled by three genes A, B and O. These genes occupy the same locus on the chromosome. Genes A and B are equally dominant (co dominant) while gene O is recessive to both A and B.
Chromosomes occur in pairs each individual can only have two of the same genes
This is illustrated on the diagram below

	BI4-161000FVO1
	The presence of a single dominant gene results in the production of a protein called antigen on the membrane of the red blood cell. Gene A leads to production of antigen A while gene B leads to antigen B. Gene O does not result in the production of any antigen on the red blood cells. The antigen on the red blood cells determines the individual’s blood group.
The presence of a single dominant allele also results in the blood group producing antibodies which float in the blood plasma. Gene A results in the blood producing antibody b, while gene B results in the blood producing antibody a. For example an individual with genotype AO would give rise to antigen A on the red blood cells and antibody b in the plasma.
An example is shown on the illustration


	BI4-161000FVO2
	The following are therefore the various genotypes in the ABO blood system with their corresponding antigens, blood groups and antibodies in the plasma.
The illustration shows  the various genotypes in the ABO blood system 

	BI4-161000FVO3
	The ABO genes are inherited in a normal mendelian fashion. A man of genotype AA and a woman of BO would give the following combinations. 
Play the animation to see the combinations.

Half the children would be blood group AB while the other half would be blood group A.


	BI4-161000FVO4
	A man of genotype AO and a woman of genotype BO would give the following combinations
Play the animation to see the combinations.
A quarter of the children would be blood group AB, a quarter will be of blood group A and a quarter will be blood group O.


	BI4-162000FVO
	  The Rhesus factor. 
This is a protein or antigens found on the surface membranes of red blood cells. It occur in 85% of people.15% do not have it. Those who have are described as rhesus positive, indicated by adding the positive (+) and those without are indicated by adding (-) symbol to the letter for the blood group
The table shows various blood groups with or without rhesus factor.


	BI4-162000FVO1
	The presence of the rhesus antigen on the red blood cells is genetically determined. If the male parent is AB positive and the female is O positive, then all children of the two will have the rhesus factor (will be rhesus positive).

This cross is demonstrated on the illustration below


	BI4-162000FVO2
	If one of the parents is rhesus negative and the other parent is rhesus positive, all the children will be rhesus positive due to the rhesus gene present in the blood of the other parent. For instance a male parent AB+ and a female parent AB- will have all children being rhesus positive

The illustration shows the cross between the two parents


	BI4-162000FVO3
	If both parents are rhesus negative all the offspring would be rhesus negative. For instance a male parent A negative and a female parent AB negative will have all children being rhesus positive.                                                              The illustration shows the cross between the two parents.


	BI4-170000FVO
	Sex determination
As we learnt earlier, there are 46 chromosomes in every somatic cell in humans. The genes that determine whether a child conceived becomes a male or female are located on specific pair of chromosomes known as sex chromosomes.
The sex chromosomes are given the symbols X and Y due to their shape.
Illustrate X and Y chromosomes at V.O

The illustrations show X and Y chromosomes


	BI4-170000FVO1
	In females, the sex chromosomes are identical, they are of X type

play the see the sex chromosomes in females

	BI4-170000FVO2
	In males the pair is XY which are non identical

play the see the sex chromosomes in males

	BI4-170000FVO3
	The sex of a child is a matter of chance; it depends on whether the spermatozoon that fertilizes the ovum carries the X or the Y chromosome.

The illustrations show sperms carrying different types of sex chromosomes


	BI4-170000FVO4
	During fertilization, there are four possible genotypic combinations

Half of the combinations show that the child will be a girl while the other half shows that the child will be a boy.
The illustration shows sex determination in humans


	BI4-170000FVO5
	Therefore the probability that a boy or girl is produced is ½

The illustration shows the probability of a girl or a boy being produced after fertilization

	BI4-180000FVO
	Linkage
As earlier discussed, pair of homologous chromosomes always carry genes for the same characteristic at the same place on the chromosome.

The illustration shows gene loci in a pair of chromosome 


	BI4-180000FVO1
	A part from determining sex of a child, the sex chromosomes have other genes as well. These genes are said to be sex linked. All linked genes constitute a linkage group. Linked genes are inherited together; they do not segregate during meiosis.                                                                                                                                                                         The illustration shows chromosomes with linked genes


	BI4-181000FVO
	 Sex linked genes
These are genes located on the sex chromosomes and are transmitted together with those that determine sex. Most sex linked genes are carried on the X chromosome; the Y chromosome carries very few genes. In humans there are few genes located on the Y chromosome which control characteristics that are exclusively male. These include premature baldness and tuft of hair in the ear pinna and in the nose

Some of the characteristics controlled by genes on the X chromosome include colour blindness and haemophilia. The two can appear either in males or females.

The photographs show some characteristics controlled by sex linked genes.


	BI4-181100FVO
	Colourblindnes. 
A colour blind person is unable to distinguish between red and green colors.
This condition is referred to as red green colour blindness. The trait is linked to the X chromosome. The gene that determines normal colour vision is dominant over that for colour blindness.
This is therefore illustrated using capital letter C for normal colour vision and small letter c for colour blindness
Since the genes are linked to X chromosome, its alleles are represented as XC and Xc

Play the animation to see the genotypes for colour blindness and normal vision


	BI4-181100FVO1
	A cross between a colour blind man and a woman homozygous for normal colour results in daughters being carriers but with normal colour vision and sons having normal colour vision

The daughters are described as carriers since they are heterozygous, the X chromosome inherited from their father had colour blindness gene linked on it. They will however have a normal colour vision because the gene for normal colour vision inherited from their mother is dominant over the gene for colour blindness.
The illustration shows the cross colour blind man and a woman homozygous for normal colour


	BI4-181100FVO2
	Across between a carrier woman and a normal man would result in their sons being colour blind while the daughters will have normal colour vision.

The illustration shows the cross carrier woman and a normal man  


	BI4-181100FVO3
	Inheritance of colour blindness in many generations can be shown using a pedigree. This is illustrated in table form showing the distribution of one or more traits in different generations of related individuals.

The pedigree chart shows inheritance of colour blindness 


	BI4-181200FVO
	Haemophilia. 
This is a sex linked trait where the blood of the individual takes an abnormally long time to clot after an injury. The result of this is usually prolonged bleeding hence the term bleeders’ disease.
Haemophilia is caused by a recessive gene on the X chromosome. This condition is normally illustrated using capital letter H for normal blood clotting condition and small letter h for haemophilia. Since the genes are linked to X chromosome, its alleles are represented as XH and Xh
Animate a person bleeding for a short time after injury and label him normal blood clotting (XH) ) and  another one bleeding for a longer time and label him haemophilic (Xh).
Play the animation to view the genotype and phenotype of a haemophilic and a person with normal blood clotting.

	BI4-181200FVO1
	In a cross between a man with normal blood and a woman who is a carrier for haemophilia gene but with normal blood clotting, some of the daughters will have normal blood clotting and others will be carriers .For the sons some will have normal blood while others will be haemophiliac.

The illustration shows a  cross between normal man and a carrier woman 


	BI4-181200FVO2
	The following table shows the genotypes and phenotypes of the possible individuals

	BI4-190000FVO
	Mutation
It refers to spontaneous change in the individual genetic makeup.
It may lead to individuals with some unusual characteristics which may be beneficial, neutral or harmful.
Mutations are normally due to recessive genes.
Mutations can occur naturally. They can also be induced by certain factors called mutagens. Examples of mutagens include: radiations, mustard gas, colchine, hydrocarbons.


	BI4-191000FVO
	Types of mutations.
There are two types of mutations 
i) Chromosomal mutations
ii) Gene mutations.


	BI4-192000FVO
	Chromosomal mutations
Chromosomal mutation may be the result of change in the number or structure of chromosomes.
The five types of chromosomal mutation are;
a) Deletion
b) Duplication
c) Inversion
d) Translocation
e) Non disjunction


	BI4-192100FVO
	Deletion
Occurs when some section of chromatid breaks off and fails to reconnect to any of the chromatids. Deletion involves loss of genes.

Play the animation to see how deletion occurs

	BI4-192200FVO
	Duplication
In duplication, a section of a chromatid replicates and adds an extra length to itself.
This leads to repetition of set of genes.
Play the animation to see how duplication occurs


	BI4-192300FVO
	Inversion
Inversion occurs when a chromatid breaks at two points then rotates through 1800 then rejoins in an inverted manner. The nucleotide in the sequence is reversed.

Play the animation to see how Inversion occurs

	BI4-192400FVO
	Translocation
Occurs when a section of a chromatid breaks off and becomes attached to another chromatid but of the non homologous pair.
It involves movement of genes from one non homologous chromatid to another.

Play the animation to see how translocation occurs

	BI4-192500FVO
	Non disjunction
Non disjunction leads to addition or loss of one or more whole chromosomes. During anaphase I the two homologous chromosomes may fail to segregate and so move on to the same gamete cell.
If the sister chromatid fail to segregate at anaphase II, the two chromatids move to the same gamete.
Play the animation to see how non disjunction occurs


	BI4-193000FVO
	Disorders due to non disjunction. 
Non disjunction may lead to various disorders referred to as syndromes. Such syndromes include down’s syndrome, kleinfelter’s syndrome and turner’s syndrome.                                                                                                              
The photograph shows examples of disorders that result from non-disjunction.

	BI4-193100FVO
	 Down’s syndrome                                                                                                                                                                                  In Down’s syndrome, the individual has extra somatic chromosome number 21.
The symptoms of Down’s syndrome are: Slit eye appearance, thick tongue, Short body with stubby fingers, reduced resistance to infection, mentally deficient, cardiac malfunctions.                                                                                     The photograph shows a person with down's syndrome.

	BI4-193200FVO
	Kleinfelters syndrome
Individuals with Kleinfelter’s syndrome have an extra sex chromosome hence they have a total of 47 chromosomes in their cells.

Symptoms of Kleinfelter’s syndrome in males include
Underdeveloped testes
Breast development
reduced facial hair
taller than average with signs of obesity.

Persons with XXX constitution appear relatively normal in most characteristics.
Symptoms of Kleinfelter’s syndrome in females include
Underdeveloped ovaries
Characteristic facial features
Constriction of the aorta
Web of skin on the neck
Poor breast development


	BI4-193200FVO2
	The photograph shows a person with Kleinfelter’s syndrome.

	BI4-193300FVO
	Turner’s syndrome
Results when individuals have one of the sex chromosomes missing due to non- dysfunction the individual therefore has 45 chromosomes instead of 46

YO zygotes do not develop due to absence of many vital genes.XO are females with underdeveloped female characteristics some of which include
Rudimentary ovaries and testes
Small uterus
Broad chest and widely spaced nipples
Low hairline
Low set ears
Increased weight-obesity
Small finger nails
No breasts development
Short in stature.
Attention deficit disorder( problems with concentration and attention)

	BI4-193300FVO2
	The photograph shows a person with Turner’s syndrome.


	BI4-194000FVO
	Gene mutations
Gene mutation involves change in the structure of a gene. It arises as a result of a change in the chemical nature of the gene.
The change may also involve alteration in the DNA molecule. This alters the sequence of Amino acids during protein synthesis.
The result is unintended protein molecule which may bring confusion or may be lethal.
Gene mutation includes: -
• Insertion 
• Deletion
• Substitution
• Inversion


	BI4-194100FVO
	(a) Insertion
It refers to addition of a base into an existing DNA strand. This alters the amino acid alignment
Play the the animation to see how Insertion occurs


	BI4-194200FVO
	(b) Deletion
It refers to removal of a gene portion. E.g. if a gene is deleted from its position, the base sequence becomes altered.
Play the the animation to see how Deletion occurs


	BI4-194300FVO
	c) Substitution
It refers to replacement of a portion of the gene with a new portion. E.g. if A is replaced with G on a DNA strand, the base sequence is altered,
Play the animation to see how Substitution occurs


	BI4-194400FVO
	d) Inversion
A portion of DNA rotates 180 degrees. The inverted portion rotates resulting in alteration of base sequence.
Play the animation to see how Inversion occurs


	BI4-195000FVO
	 Disorders due to gene mutations
In the earlier lesson you learnt that there are many types of gene mutations. This mutations lead to disorders in the human body which are hereditary. The common hereditary disorders include albinism, sickle-cell anaemia, haemophilia and colour blindness. In this lesson we shall learn more on those disorders.


	B14-195100FVO 
	Albinism 
Albinism is a condition where the synthesis of the pigment melanin fails and is characterized by a light skin, white hair, and pink eyes.
The pigment melanin is a derivative of the amino acid phenylalamine and tyrosine. The pigment is synthesized through a series of enzyme controlled reactions. Each of these reactions is controlled by specific gene. In albinism the gene undergoes substitution and a recessive allele designated by a letter ‘a’. Under homozygous condition ‘aa’ the enzyme tyrosinase is not synthesized and consequently melanin is not formed. Tyrosinase is necessary to act on tyrosine which is required in melanin formation.
The inheritance of the condition can be illustrated as follows.

The photograph shows a person with albinism


	B14-195100FVO1
	The inheritance of Albinism can be illustrated as shown on the table.

	BI4-195200FVO 
	Sickle cell anaemia
This is a condition where the red blood cells contain abnormal hemoglobin making the red blood cell to have a sickle shape instead of the normal disc shape
The illustrations show sickle shaped red blood cells and Normal red blood cells. 

	 BI4-195200FVO1
	The Photograph shows of sickle shaped red blood cells


	BI4-195300FVO1
	 Haemophilia
Normal hemoglobin consists of two polypeptide chains containing glutamic acid. When glutamic acid is substituted with valine a recessive hemoglobin results known as hemoglobin type S (HbS)
A person who receives the defective gene from both mother and father develops the disease haemophilia. An individual who receives one defective and one healthy allele remains healthy but a carrier. The inheritance of sickle cell anaemia is shown in the illustrations.

Let s represent the dominant allele for the normal hemoglobin in red blood cells and S represent the recessive allele for abnormal hemoglobin in sickle shaped blood cells.
The illustrations show the inheritance of haemophilia


	BI4-110000FVO 
	Practical applications of genetics
Knowledge in genetics has been applied in a variety of scientific fields such as
Blood transfusion
Plant animal breeding
Genetic counseling
Genetic engineering

	BI4-111000FVO 
	Blood transfusion
 This is a process of transferring blood from one person(donor) to another(recipient) in order to save the  life of the patient


	BI4-111000FVO1
	The video clip below shows a blood donation process. Click on the play button to view the video.

	BI4-111000FVO2
	Play the video clip below to view the blood transfusion process.

	BI4-111000FVO3
	For the transfusion to be successful the donor’s blood group should be compatible with that of the recipient. To ensure compatibility of donor and recipient blood group, blood typing is done prior to transfusion. During blood typing a qualified person tests for both ABO and RH antigens.
A compatibility chart is shown below


	BI4-112000FVO 
	Plant and animal breeding
Over time, human beings have used genetic information to breed plant and animals by selectively choosing those with desired qualities. This process is called artificial selection.
Through this process plants and animals artificially breed in order to:
(a) Increase yields
The photographs show high yielding organisms

	BI4-112000FVO1
	(b) Improved resistance to pests and diseases.                                                                                                            The photograph shows plants-Ruiru II coffee breed which is resistant to some diseases such as coffee berry disease.

	BI4-112000FVO2
	 C) Increase rate of growth
Characteristics are selected and used to produce fast maturing and high yielding organisms.
The photograph shows fast growing and high yielding maize varieties.

	BI4-113000FVO 
	Genetic counseling
This is the provision of information and advice on genetically inherited disorders their risks and outcomes. The genetic counselor presents medical and scientific facts released so that those being counseled can make their own informed decision.
Examples of disorders for which genetic counseling may be required include:

a) Sickle cell anaemia

b) Albinism

c) Hemophiliac

d) Erythroblastosis  foetalis

e) Klinefelter’s syndrome

f) Colorblindness

	BI4-113000FVO2 
	The video shows a couple being counseled. Click on the play button to view the video.

	BI4-114000FVO
	Genetic engineering
Genetic engineering refers to a method of changing the inherited characteristics of an organisms in a predetermined by altering its genetic material.
It involves identification of desirable genes altering, isolating and transferring it from one living organism to another.
Genetic engineering has been applied in many areas including farming, medicine, environmental management, crime detection and sequencing of genes.

	BI4-114100FVO
	(i)Farming
Genes for production of desirable characteristic have been isolated and transferred into plants to enable them process these features such include:
• Gene for synthesis of vitamin A has been transferred to rice in regions where rice is the only staple food 

 The photograph shows GMO rice 

 

	BI4-114100FVO1
	• Genetically modified maize and soya beans have been produced which have resistance against insects’ pests.
• In maize production wild types of maize has been engineered to produce a high yielding and disease resistant strains.
 The photograph shows GMO maize 


	BI4-114100FVO2
	• In tomatoes the gene responsible for softening of ripe tomatoes has been deleted to enable ripe tomatoes remain hard for longer making it to transported long distances and last longer.
The photograph shows GMO tomatoes  

	BI4-114200FVO
	(ii) Medicine
• Human insulin has been produced from bacteria by transferring the gene for insulin production into bacteria.
• The genes for production of  blood clotting factor has been transferred form man to embryo of a sheep to interact with the gene for milk production in order for the sheep to produce milk containing factor .These factor is latter isolated and used to relieve haemophiliac
• Human somatotrophic hormone for treatment of dwarfism has now been extracted from genetically modified strain of  E.coli bacteria


	BI4-114200FVO1
	Production of vaccines
• The vaccine for hepatitis B virus has been produced. The gene for the synthesis of the viral coat of hepatitis B is isolated and transferred to a fungus. The fungi produce this protein which is latter isolated and purified before injecting into man to stimulate production of antibodies against the virus.
Gene therapy
Gene therapy is the replacement of faulty genes with the normal ones in order to correct the defects in man.
Genetically modified organisms carry the normal gene and introduce it into the affected tissues cells. E.g. Lungs cystic fibrosis is corrected by gene therapy.


	BI4-114300FVO
	(iii) Environmental management
Decomposition of hydro carbons in petroleum is used to in controlling pollution due to oil spillage in water and soil by ship through the use of pseudomonas
The photograph shows oil spillage


	BI4-114400FVO
	(iv) Crime detection
Particular individuals have specific DNA unique to them. Series of genetic techniques can be used to establish and produce a film on DNA patterns producing a” finger print.”  In a scene of crime a specimen from a suspect e.g. hair, blood, semen, can be obtained and the DNA extracted and matched with suspects helping isolate the culprit 
DNA fingerprinting can also be used in solving disputed parentage since a child inherits one set of DNA from the mother and the other from the father. By comparing the DNA from the child the mother and the suspect father can help identify the real father and confirm paternity.
 

	BI4-114500FVO
	(v) Cloning 
This is a process of using an individual cell to produce a group of cells without fertilization. The offsprings are called clones. Clones are genetically identical. 
The illustration shows picture of Dolly sheep


	BI4-114600FVO
	(vi) Human genome
Genome refers to the total genetic content of any cell in an organism. Knowledge on genome is important in gene mapping. Gene mapping refers to identification of specific positions occupied by specific genes on a chromosome. Gene mapping can help in isolation and correction of defects such as sickle cell gene is located on chromosome11 and haemophilia on the X chromosome.


	BI4-114700FVO
	(vii) Sequencing of genes.
The process involves analyzing the DNA to reveal the order of bases in all chromosomes which assist in:
a) Identification of defective genes
b) Identification of genes that make individuals prone to certain diseases alerting the individuals to take preventive measures.
(c)Predict the amino acids hence the proteins produced. This facilitates production of drugs to inhibit or enhance the process
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	EVOLUTION

	BI4-200000oFVO
	Objectives
By the end of this topic, you should be able to;
a) Explain the meaning of evolution and the current concepts of evolution
b) Describe the strangle for existence and survival for the fittest.
c) Describe the evidences for organic evolution
d) Explain resistance to antibiotics, fungicides and pesticides.
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	Background
Previously we learnt how variation occurs due to sexual reproduction, mutations and interaction of organisms with the environment. Some of these variations are passed from the parents to the offspring and over a long period of time this results in production of individuals with totally different characteristics from those of the original forms. For instance man is believed to have descended from earlier forms that were of relatively different characteristics. 
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	Introduction
Current organisms are believed to have risen from previous forms. In this topic of evolution we will learn how changes that led to the current diversity of modern organisms are believed to have taken place. This is the study of evolution.
Play the animation to see the evolution of man.
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	The origin of life
There are two theories that try to explain the origin of life. These theories are Special Creation and Chemical Evolution.
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	Special creation
This theory postulates that the whole universe and all its constituents was created by a special being. This theory is taught in many religions across the world.
The special creation theory is illustrated in the animation below. Click on the play button to view the animation.

	BI4-222000FVO
	Chemical Evolution
This theory postulates that billions of years ago life started by itself from simple inorganic chemicals found on the Earth. These chemicals combined through chemical reactions to form complex organic molecules. Specifically the atmosphere contained a mixture of carbon IV oxide, nitrogen, ammonia and methane. These substances combined due to energy from lightning and volcanic activity to form simple organic compounds such as amino acids, nucleic acids, nitrogenous bases and sugars. This led to the formation of nucleic acids which have the potential to replicate. 
Play the video clip to see construction of DNA from nucleotides.


	BI4-222000FVO1
	The animation shows an illustration of chemical reactions in which inorganic molecules progressively lead to the formation of complex organic molecules
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	Evidence for organic Evolution
The organic molecules formed in chemical evolution are believed to have led to the formation of cells from which other organisms arose, becoming complex with time. This is organic evolution. The evidence of organic evolution include: -
• Geographical distribution of organisms
•  Comparative embryology
• Comparative anatomy 
• Cell biology

	BI4-231000FVO
	Geographical distribution of organisms

Continental Drift Theory
The current continents have complimentary shapes which can fit together like jigsaw puzzle. This suggests that at one time they were joined together as massive continent known as Pangea.  At this time organisms on the continent mixed freely and had a lot in common. At one time Pangea broke up into continents. The various continents drifted into their present positions. As they drifted apart, they 
separated closely related organisms and isolated them from one another. The isolated organisms evolved differently with time into the present forms through the influence of their respective environments. Each population developed special features to survive in its respective environment i.e. adaptive radiations.

	BI4-231000FVO1
	Play the animation to see continental drift 
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	Fossil Records
Fossils are remains of plants and animals which lived millions of years ago and have been preserved in rocks. The soft parts of the organisms decayed but the hard parts such as bones teeth and shells are preserved in rocks.
Fossil records traces the way organisms have gradually changed through geological time. The study of fossils is called paleontology.
 Play the animation to see the process of fish fossil formation


	BI4-232000FVO1
	From fossil records it is possible to trace the progressive change in organisms and their structures such as the human skull from ancestral forms to the current form.                                                                                                              Play the animation to see the progressive change in human skull from ancestral forms to current form 

	BI4-233000FVO
	Comparative Anatomy
Comparative anatomy is the study of structural similarities and differences between organisms.


Homologous structures and Divergent evolution
A close examination of certain structure in different organisms reveal that they are similar in basic structure suggesting that they have common ancestral origin. An example can be seen in pentadactyl limb of vertebrates’. The limb has same pattern of bone arrangement but perform different functions in different species. 
The animation shows the pentadactyle limb and its adaptation in different vertebrates. Click on the play button to view the animation. 
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	The fact that structure is similar in all vertebrates suggests that these organisms have developed through modification of a simpler basic design in a common ancestor. This common basic design is modified through a process called adaptive radiation which adapts animals to different habitats. Such evolution leads to formation of homologous structures.   
Play the video to see adaptive radiation 


	BI4-233000FVO2
	Analogous structures and convergent evolution
Analogous structures have different embryonic origin but have evolved to perform similar functions due to exploitation of common ecological environment or niche. This leads to convergent evolution e.g. wings of birds and wings of insects; human eye and the eye of octopus and squid. 
The illustration shows the bird and insect wing. 
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	The video clip shows insects and a birds flying to illustrate common function but different anatomical origin of the structure. Click on the play button to view the video.
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	Comparative Embryology. 
Comparative embryology is the study of morphological similarities and differences between embryonic stages of different vertebrates.
Different vertebrates have a number of similarities. The most significant similarity is seen in the embryonic stages during early development.
Very similar embryos indicate a recent common ancestry i.e. the evolutionary relationship is closer. For instance the embryos of all vertebrates have similar features. These include gill slits, a tail, and a two-chambered heart.
Play the animation to view comparative embryonic stages of different vertebrates. 
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	Cell Biology
Organisms sharing the same chemical characteristics are considered to be more closely related than those lacking such affinities e.g. most plants contain chlorophyll, cellulose and starch, all of which are absent from tissues of animals. Similarly chemicals such as nucleic acids, ATP and Cytochromes, and organelles like mitochondria, endoplasmic reticulum and ribosomes appear to be of universal occurrence in all organisms. This strongly supports the view that all organisms have a common ancestry.
Vertebrates possess adrenalin and thyroxin, neither of which is found in other groups.
 Animals have blood pigments which enhance transport of oxygen in the body. Such pigments include haemoglobin, chlorocruorin and haemocyannin. Each of these pigments is found in related organisms.
The table shows pigments and organisms where they are found.
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	The table shows pigments and organisms where they are found. 


	BI4-240000FVO
	Mechanism of evolution
Several theories have been formulated on how evolution may have occurred.
Some of the theories include those proposed by Larmack in 1809 and Darwin in 1859.
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	Lamarck’s theory
Larmarck proposed a theory to account for the mechanism of evolution based on two conditions
i) The use and disuse of parts of organisms
ii) Inheritance of acquired characteristics
He proposed that when the environment demanded the need of a particular structure in an organism, the organism developed in response to the demand during its lifetime. The traits acquired during the lifetime of the individual were believed to be heritable and thus transmitted to the offspring.
Lamarck cited as an example the long neck and legs of modern giraffes. These were thought to have resulted from short-necked and short legged ancestors believed to have stretched their necks to feed on leaves at progressively higher level of trees. At each stretching the length of the necks increased and was passed over to the offspring of the particular giraffes. 

	BI4-241000FVO1
	Play the animation to see short necked and short legged giraffes trying to feed on tall trees.


	BI4-241000FVO2
	Lamarck also cited the example of flightless birds such as ostrich, emu and kiwi. He proposed that the wings became reduced and functionless due to disuse in an environment not requiring flight. 
The video clip shows ostrich, emu and kiwi trying to fly. Click on the play button to view the video.


	BI4-241000FVO3
	Lamarck’s emphasis on the role of the environment in producing phenotypic changes in the individual is correct e.g. body building exercises will increase the size of muscles. 
Play the video clip to see a weight lifter lifting weights.

	BI4-241000FVO4
	However, his explanation that such acquired characteristics are inherited makes his theory unacceptable. It is important to note that acquired characteristics do not affect the genetic make-up of an individual and therefore are not inherited. Lamarck’s theory was therefore unscientific and is no longer acceptable.


	BI4-242000FVO
	 Evolution by natural selection 
The environment in which organisms live provides tests for survival. These include climate, soil type, predation, disease and competition for resources such as food, space and shelter. Natural selection occurs when the environment permits only organisms which are best adapted to survive. The survivors are the fittest and best suited for the particular conditions of the environment at that time. They are said to be selected naturally by the environment. The selected types survive and breed, hence pass on their genes for these adaptations. Those not selected die, hence their genes disappear from the population.
For example millions of years ago the earth was cooler than it is now. Large animals called dinosaurs thrived. 
The animation shows dinosaurs and other animals.

	BI4-242000FVO1
	When the world climate became wormer, they had problems with regulating their body temperature due to their large size, hence died and are now extinct. On the other hand the relatively smaller animals survived and passed on their genes to succeeding generations. 
If the conditions of the environment change again new survivors appear since the previous survivors may no longer be the fittest. This process is continually repeated hence the population changes in characteristics. 
Play the animation to see a mixture of different animals.


	BI4-242000FVO2
	The population is said to have evolved. Any mutation which helps an individual organism to survive in a changed environment also gives it a better chance to breed and pass on the new gene. By breeding these new genes are spread in the population. The population changes in characteristics as compared to the original, making interbreeding between them difficult. Eventually different species develop.
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	 Natural selection in action
Darwin was not able to demonstrate evolution taking place, showing transitional forms.
However recent scientists have put forward cases to indicate that evolution is taking place even today. A good example of evolutionary change is the response of moth species to the atmospheric pollution which accompanied industrial revolution.
The moth Biston betularia occurs in two forms 
i. The common type is speckled white
ii. Black melanic form. 
The illustration shows the two forms of the moth 

	BI4-243000FVO1
	Before the industrial revolution the tree trunks had lichens growing on them. The speckled white moth camouflaged well with the tree trunks with similar pattern and colouration as the lichens on the trunks. 
The illustration shows speckled white moth against tree trunks with similar pattern and colouration.  
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	At this time the black melanic form did not camouflage well with the environment and therefore was prone to predation by birds.
Play the animation to view the black melanic form on white background.


	BI4-243000FVO3
	During the industrial revolution around 1848, a lot of soot was released which killed the lichens on trees and darkened the tree trunks. Due to this the black melanic form blended well against the bark of trees, while the speckled was exposed.

The illustration shows dark tree trunks with the black melanic form of the moth.
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	The black forms were therefore better protected in the industrial area against predation by birds than the speckled white form.
The animation shows dark background of tree trunks with both melanic forms of moths. Click on the play button to view the video.
It is important to note that the occurrence of the melanic form was due to mutation which represents possible transition towards speciation.

The agent of natural selection is selective predation on the unprotected forms of the moth.

	BI4-243000FVO5
	Sickle cell trait also portrays natural selection in action.
 
Individuals with this trait have immunity to malaria, a situation called heterozygous advantage.
It is known that the frequency of this mutant is high in areas prone to malaria because these people survive better in these places and reproduce therefore their number increases.
The illustration shows the genotype for sickle cell trait
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	Resistance to drugs and antibiotics
Drugs and antibiotics are chemicals used to kill disease causing microorganisms. Pesticides are substances used to kill pests such as aphids, mosquitoes and tsetse flies. Many disease causing organisms are becoming resistant to drugs and antibiotics.  The animation shows various bacterial forms and pests. Click on the play button to view the animation.
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	This resistance is due to the fact that within a population of these organisms, some individuals possess a gene for resistance or acquire it through mutations. This makes them to resist the chemicals or pesticide. Those that survive transmit these characteristics to their offspring hence leading to establishment of a new population of resistant forms. Play the animation to see the development of resistant forms of bacteria. 
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	 For example penicillin, an antibiotic, at one time was used to kill many disease causing bacteria. However mutations occurred in the bacteria which resulted in resistant forms that are no longer killed by the drug.
Diseases caused by these resistant forms would not be cured by penicillin.
Similarly some mosquitoes possess a gene which makes them resistant to the pesticide DDT. Pesticides in which DDT is the active ingredient cannot kill such flies.
 The malaria causing plasmodium rapidly changes its surface coat, making it resistant to drugs.
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	RECEPTION, RESPONCE AND COORDINATION IN PLANTS AND ANIMALS.

	BI4-300000oFVO
	Objectives. 
By the end of these lessons, you should be able to;
a) Define the term irritability, stimulus and response
b) Explain differences between tactic and tropic responses
c) Explain the production of plant hormones and their effect on tropisms
d) Relate the structure of the mammalian nervous system to its functions.
e) Distinguish between simple and conditioned reflex actions.
f) Explain the role of endocrine system in humans.
g) State the effects of drug abuse on the human health
h) Relate the structure to function of the human eye and ear.
i) Explain defects of the eye and ear and their corrections
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	Background. 
In form one; we learnt that one of the characteristics of living things is that they respond to changes in their environment. The responses are necessary for their survival. These responses are made possible due to hormones and the nervous system. You learnt about hormones under the topic Growth and development. 
Play the animation to see organisms responding to changes to environment.
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	 Introduction. 
In order to survive in any environment, living organisms need to be able to detect or perceive external and internal changes in their environment and respond appropriately to the changes.
Animals have two different but related systems of coordination namely nervous system and endocrine system. Plants do not posses nervous system and rely entirely on chemical coordination system equivalent to hormones. Plants responses are therefore slow and often involve growth.
The extra possession of a nervous system in animals is probably related to their need to seek food, which requires sense organs and locomotion, which are controlled by a nervous system.
In  this topic, we will learn how these processes take place
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	Meaning of stimulus, response and irritability. 
Stimulus refers to variation in condition which can produce a change in activity of part or the whole organism.
Response on the other hand refers to change in activity by the organism with respect to stimulus.
The ability to respond to stimuli is a characteristic of all living organisms.
Many stimuli originate from outside .However organisms also respond to internal changes.
The ability to detect and respond to changes in the environment is known as irritability. This is possible due to presence of receptors and effectors. 
The illustration shows Illustrate receptors and effectors 
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	Receptors are the parts of the body which receive stimuli, while those bringing about the response are called effectors. Effectors are parts of the body which respond to stimuli. Coordinators integrate the information received.
This can be represented diagrammatically as shown below: 
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	Responses are brought about by external stimuli such as: -
• Temperature
• Light
• pH
• Humidity
• Mineral salt
• Concentration in a habitat
• Population density
• Absence or presence of predator
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	Response to variety of stimuli. 
Responses are grouped depending on the types of stimuli. This may involve the whole organism or part of the organism.  
Play the animation to see movement of whole or part of the organism.
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	Positive response is the movement response towards the stimuli, while movement away from the stimuli is negative response. Play the animation to see positive and negative response.
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	Taxes. 
Taxis are the movement of organisms as a whole towards or away from stimulus. This term is used in reference to small organisms. Such as euglena, termites, maggots and amoeba. These responses are usually rapid and necessary for the survival of the organism. The stimuli that elicit tactic responses include light, oxygen, changes in osmotic pressure, chemical substances and heat. The taxes are named based on the stimuli that elicit them.


	BI4-341000FVO
	Rheotaxis. 
Refers to response of an organism to variations in water currents or air currents.eg fish move against water currents. 
The animation shows fish moving against water currents. Click on the play button to view the animation. 
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	Butterflies move against wind currents. This helps them to detect the scent of flowers. 
The animation shows butterflies moving against wind currents. Click on the play button to view the animation.
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	Chemotaxis. 
Refers to response to variation in chemical substances.eg movement of the male gametes towards the female gamete. This enables fertilization to take place. 
Play animation to see a sperm moving towards the ovum.  
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	Mosquitoes move away from insecticides. This helps them to avoid harmful stimuli.  
Play the animation to see a person spraying mosquitoes and the mosquitoes flying away. 
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	Thermotaxis. 
This is a locomotory response due to temperature changes. E.g. Aquatic parasitic organisms move towards homeotherms. This enables them to bore into the skin or suck blood from the living organisms.
E.g. Paramecium moves from a lower temperature of 15 C to a higher temperature of 25C
The animation shows a paramecium moving from dark cold site of water to blight warm areas. Click on the play button to view the animation. 
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	Phototaxis. 
This is movement of organism in response light intensity and direction. Euglena and spirogyra move towards the direction of light in order to photosynthesize more effectively. This is positive phototaxis. 
On this animation spirogyra and euglena are moving towards the direction of light. Click on the play button to view the animation.
                                                                                     

	BI4-344000FVO1
	Termites move away from bright light .This is negative phototaxis. It enables them avoid dehydration due to the heating effect of light. Play the animation see termites moving from a lit box to a dark one.
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	Aerotaxis.
This is movement of organisms in response to variation in concentration of oxygen. For example amoeba moves from an area of low oxygen concentration to high oxygen concentration. Salmon fish also move to areas of water with higher oxygen concentration. 
Play the animation to see an amoeba moving from an area of low oxygen concentration to high oxygen concentration.
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	The video clip below shows salmon fish moving towards turbulent part of a fish pond. Click on the play button to view the video. 
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	 Osmotaxis. 
This is movement in response to changes in osmotic pressure of the environment in which it is. For example sea crabs that find themselves exposed to low tides dig into seashore sand in order to maintain balance in osmotic pressure. Play the animation to see sea crabs digging into coral sand at low tide.
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	The video clip below shows sea crabs digging into coral sand at low tide. Click on the play button to view the video. 
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	Reception, Response And Co-ordination in Plants. Tropisms. 
Plants do not carry out locomotion like animals. Movement in plants is restricted through growth.
Tropism is a growth movement of plants parts in response to unilateral stimulus.  Tropic movements are manifested through growth curvatures towards the stimulus (positive) or away from the stimulus (negative)
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	Types of tropisms
Plants exhibit the following forms of tropisms 
1. Phototropism
2. Chemotropism
3. Geotropism
4. Hydrotropism
5. Thigmotropism / Haplotropism
The photograph shows plant roots growing towards water.
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	Phototropism 
This is a growth curvature in response to a source of light.  Shoots are positively phototropic while roots are negatively phototropic.

Play the animation to see plant shoot bending towards light (positive phototropism).
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	Play the animation to see plant roots bending away from light (negative phototropism). 
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	Chemotropism  
This is a growth curvature in response to a gradient of chemical concentration.

The animation shows pollen grain germinating and pollen tube growing towards the embryo sac of the ovary. Click on the play button to view the animation.
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	Geotropism  
Growth curvature in response to gravity.  Roots show positively geotropic response while shoots show negative geotropic responses.
Play the video to see negative and positive geotropism
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	Hydrotropism
The growth curvature of plants parts in response to source of water or moisture.  Roots are positively hydrotropic.
Play the animation to see plant roots growing towards water depicting positive hydrotropism.
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	Thigmotropism/ Haptotropism
Growth curvature of plant parts in response to contact with a solid substance.  Roots tips are negatively thigmotropic and grow away from any solid material e.g rocks.
  
The animation shows tendrils coiling around a stem. Click on the play button to view the animation.
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	The photograph shows the stem of money plant twining around a tree. This shows thigmotropism / haplotropism. 

	BI4-353000FVO
	Survival value of tropism responses. 
i) Phototropism enables plants to expose their leaves towards sources of light for maximum light absorption for photosynthesis.                                                                                                                                                                      

The photograph shows trees in a forest growing to expose leaves to light.
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	(ii) Hydrotropism
This response enables plant root to grow towards water.  Plants need water for photosynthesis transport and support. Play the animation to see roots growing towards water.
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	(iii) Haptotropism
This response enables plants with weak stem to obtain mechanical support. 
The illustration shows a morning glory plant twining around a tree to obtain support.  
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	(iv)  Geotropism
This response enables roots to grow towards gravity in order to obtain water and mineral salts and anchor the plant. 
The illustration shows plant shoot bending away from gravity and root towards gravity 
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	(v) Chemotropism
This response enables plants parts like pollen tubes to reach the embryo sac. 
Play the animation to see Pollen tube growing towards the embryo sac for fertilization to occur.
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	Role of auxins in tropic responses. 
Growth responses are mostly influenced by the hormone auxin.  Auxins are a class of plants growth substances.  One of the most common on the class is indole acetic acid (IAA).
Auxins are produced at the roots and shoot tips of plants.  They influence cell division and elongation within the meristem region at varying concentrations.
In roots high auxin concentrations inhibits growth while in shoots it stimulates faster growth.
Roots require very low auxin concentration to stimulate faster growth.  Very high auxin concentration in roots and 
shoots stops growth.  
The graph shows effects of auxin concentration on roots and shoots.

	BI4-354100FVO
	Auxin and Phototropism. 
Auxins migrate away from the illuminated plant parts to the non illuminated side. Within the shoot region a high auxin concentration increases rate of growth.  The non illuminated side of the plant shoot registers a faster growth than the laminated side.  This leads to bending curvature of the plant shoot towards the direction of light source.                    When light is evenly distributed on the shoot tip, the auxin concentration is evenly distributed in the shoot causing uniform cell elongation.  
When light is from a unilateral source auxins migrate away from the source of light to a dark side of the plant.  This causes a high auxin concentration on dark side of plant than illuminated side. A higher auxin concentration on one side of the shoot leads to curvature of the shoot tip towards the source of light.


	BI4-354100FVO1
	Play the animation to see the role of auxins in phototropism
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	Auxins and Geotropism. 
When a plant is placed horizontally auxins moves down from the upper side of the plant to the lower side.  The concentration of auxin on the upper side will be lower than that on the lower side.
In the shoot region a higher concentration of auxin on the lower side causes faster growth.  The shoots bends upwards away from gravity.
In the root region a higher concentration of auxins on the lower side slows down growth and as a result faster growth on upper cells of the shoot causes root to bend down towards gravity.
 The animation shows the effect of auxins on geotropism. Click on the play button to view the animation.                                        
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	When the germinating seed is placed horizontally held on a klinostat, auxins are evenly distributed in the shoots and roots.  Cell elongation is even in shoots and roots hence curvature fails to occur in both. 
Play the animation to see how seedlings respond to gravity when a clinostat is used.
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	Auxin and Thigmotropism. 
Auxin migrates away from some plant part when in contact with solid objects.  This is common in roots of all plants, tendrils and stems of climbing plants.
The plants parts with a higher auxin concentration grow faster than those parts with a lower auxin concentration. Faster growth on one side of the plant part causes growth curvature of the plant around the solid object.
Play the animation to see the stem of a money plant coiling around the support post due to difference in auxin concentration.
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	Reception, response and Co-ordination in animals. 
Components of the mammalian nervous system.
-Animals like plants are able to perceive change in their external and internal environment. They detect those changes through special cells and organs called receptors. Mammalian nervous system includes:
1. Central Nervous System
2. Peripheral Nervous System
The animation shows the central Nervous System and the Peripheal nervous system
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	The Mammalian neurone. 
This is the basic functional unit of the nervous system. It is also called the nerve cell.
-The neurone contains all the basic organelles found in other ordinary cells. The only difference is that it has special structural adaptations to enable it transmit nerve impulse. Bundles of neurones form a nerve 
-there are cranial nerves which arise from the brain while spinal nerve arises from the spinal cord.
The animations show the sensory, motor and relay neurone. Click on the play button to see the nerve cells.
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	Structure of a neurone. 
Play the animation to view the structure of a neurone
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	Types of neurones. 
There are three main types of neurones 

1) Sensory neurone –relaying impulse from receptor to central nervous system

2) Motor neurone –relay impulses from central nervous system to effectors

3) Intermediate or Relay  neurone –relay impulse from sensory to motor neurones
Play the animation to see the three types of neurones
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	 Sensory neurone. 
Play the animation to view the structure of a Sensory neurone. 

	BI4-363200FVO
	 Motor neurone.  
Play the animation to view the structure of a Motor neurone.
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	Intermediate or Relay neurone. 
Play the animation to view the structure of intermediate or Relay neurone.


	BI4-364000FVO
	Functions of the Major parts of the human Brain. 
The brain is divided into two hemispheres: the left and the right hemisphere.
The  hemispheres are organised into a number of parts which include:

a) Cerebrum

b) Cerebellum

c)  Medulla oblongata

d) Hypothalamus

e) Pituitary bodies
The illustration shows the main parts of the mammalian brain
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	Play the animation to see the functions of the major parts of the brain
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	Reflex action. 
A reflex action is a rapid and automatic response to a stimulus usually aimed at enabling the body to avoid harm.
The path followed by an impulse in a reflex action is called a reflex arc.
-A reflex action consists of the following: 
· A receptor

· A sensory neurone
· Central nervous system (spinal cord or brain)

·  Motor neurone
· Effector (muscle or gland) 
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	a) Simple mammalian reflex action.                                                                                     
1. When a person touches a flame the heat of the flame is the stimulus. It stimulates the nerve endings in the skin .These are the receptors.
2. Nerve impulses are generated by the skin receptor neurones to the spinal cord.
3.In the spinal cord ,the impulses are transmitted to the neurone to the motor neurone, intermediate
4.Impulses leave the spinal cord along the motor neurone to the effector the biceps muscles of the arm
5.The biceps muscle contracts to  cause sudden withdrawal of the hand from the flame.
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	The video clip shows a person withdrawing the hand from a candle flame. This is a simple reflex action. Click on the play button to watch the video.
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	Play the animation to view a reflex arc.
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	b) Conditioned reflex. 
This is automatic response to a stimulus which is substituted for the normal or natural stimulus associated with the response. This comes about when the individual is repeatedly exposed to the stimuli together for a long time for example students responding to a bell at lunch time. When the bell rings students stand up and leave their classroom and go to the dining hall. This is due to associating the bell with food.
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	Play the video clip to see an example of a conditioned response.
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	The endocrine system. 
The endocrine system comprises of glands which secrete hormones.
It is another system for coordination in animals in addition to nervous system.
Hormones are organic chemical substances which are secreted in one area and usually have an effect in another part of the body of a living organism.
The endocrine glands are located in various parts of the body. The illustration shows the location of various glands in human body.

	BI4-380000FVO1
	The production of hormones from the ductless glands is directly or indirectly influenced by the nervous system.
The pituitary gland is the master gland which controls the activities of the endocrine gland.
However, the hypothalamus influences the activities of the pituitary gland by monitoring the levels of the hormones in the blood.
This is done through negative feedback.
The negative feedback control of thyroxin can be illustrated as shown below.
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	The scheme shows that if thyroxine gland is producing too much thyroxine, the signal levels will be sent to pituitary gland to secrete less thyroid stimulating hormone, which is also called thyrotrophine.
In effect, the amount of thyroxine falls.
The changes are as shown on the illustration below.
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	Thyroxine. 
This hormone is produced by the thyroid gland found in the neck region.  The illustration shows the location of thyroid gland in human.  
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	Thyroxine hormone controls basal metabolic activities, this is achieved by: -
• Increasing glucose oxidation.
• Enhances effect of growth hormone i.e. somatotrophin ensuring normal growth and development.
Undersecretion of thyroxine, also known as hypothyroidism leads to:
• Insufficient iodine in the diet.
• Cretinism in children and myxoedema in adults.
A cretin child has the following characteristics.
- Slow growth
- Very low IQ 
- Long tongue
- General body sluggishness

The photograph shows a cretin child

	BI4-381000FVO3
	Myxoedema on the other hand is characterised by swelling of the thyroid gland called goitre. Goitre results due to overworking of the thyroid gland in the attempt to synthesize enough thyroxine. Myoedema is characterised by the following:
• Low metabolic rate leading to reduced heartbeat and breathing rate and low body temperature  
• The victims are mentally and physically sluggish.
• Swollen feet and puffy face due to retention of excess fluids.
Myxoedema can be controlled by use of iodine table salt and administration of iodine tablets. 
The photographs show person suffering from goitre.


	BI4-381000FVO4
	Oversecration of secretion of thyroxine, also known as hyperthyroidism also may occur due to defective enzymatic reactions. It could lead to increased metabolic rate resulting in increased heartbeat, breath rate and high temperature. Hyperthyroidism victims show nervousness, restlessness and are easily irritable. 
Extreme hyperthyroidism could lead to heart failure, a condition known as thyrotoxicosis.


	BI4-382000FVO
	Adrenaline. 
This hormone is secreted by the adrenal gland, which are attached above the kidney. 
The photograph shows the position of adrenal gland in human body.

	BI4-382000FVO2
	 Adrenaline prepares the body for emergency.
It prepares the body to defend itself from danger by fighting or running away. Therefore its also known as fight or flight hormone. This hormone therefore increases the rate of activity so that the body can deal with emergencies.
The extra energy required to fight or flee the energy is not produced quickly enough. Over secretion of adrenaline may lead to the body being hyperactive. This in turn puts pressure on all the organs concerned.
The heartbeat increases increasing the rate of circulation, breathing rate becomes faster and deeper and skeletal muscles increases the rate of contraction and relaxation leading to movement.


	BI4-383000FVO
	Functional similarities between endocrine and nervous system. 
Both systems provide means of communication within the body of an organism 
Response brought about by both systems increase choices of survival for the organism.
Both involve chemical transmission
The target organs are the effecter organs.


	BI4-384000FVO
	Functional differences between the endocrine and nervous system. 
The table below illustrates the Functional differences between the endocrine and nervous system


	BI4-390000FVO
	Effects of drug abuse on human health. 
A drug is a chemical substance which when taken into the body, affects chemical process that occur in the cell.
-Medicinal drugs are used to restore health when one becomes sick
-Other drugs are taken for other purposes for which they are intended. Such drugs include alcohol.
This leads to drug abuse.
-The effects of drug abuse on human health is destructive and can be illustrated as follows.


	BI4-310000FVO1
	The mammalian eye 
The eye contains light receptors (photo receptors) which enable an organism to perceive and distinguish objects in its environment. It is located in a socket in the skull called orbit which offers protection against physical damage. Within the orbit there is a fatty layer lining which cushions the eye therefore providing protection against shock. 
The illustration shows the skull showing the orbit and fatty layer.


	BI4-310000FVO2
	In the socket the eye is suspended by sets of rectus muscles which move the eye. The lateral rectus muscles move the eye left and right. The superior and inferior rectus muscles move the eye up and down. The oblique muscles steady the up and down movements of the eye. 
Play animation of the eye to see how the eye moves as the various muscles work on it 

	BI4-310000FVO3
	There are two thick folds of skin in front of the eye. These are called eye lids. They protect the eye. Many hairs called eye lashes arise from the eye lids these protect the eye from the entry of small foreign particles. Above the eye are portions of raised skin thickly covered with hair which prevents sweat and dust from entering the eye. 
The illustration shows the eye lashes, eye brows, eye lids.
 

	BI4-310000FVO4
	Within the inside corner of each eye are lacrimal glands which continuously produce a watery saline and antiseptic fluid called tears. The fluid moistens the surface of the eyes and protects them from foreign matter and infections. Normally tears drain from the eye through the lacrimal duct into the nasal cavity. Excess tears produced due to strong irritation of the eyes or emotion that is not taken by the lacrimal ducts spills over the eye lids carrying with it any foreign bodies that might have entered the eye. The mammalian eye is spherical and filled with fluid. Its wall consists of three distinct layers. 
Play the animation to see the internal structure of the eye


	BI4-310000FVO5
	The outer layer is called sclera or sclerotic layer. This is fibrous. It protects the delicate parts of the eye ball and maintains the shape of the eye. The middle layer is called choroid this is heavily pigmented and prevents internal reflection of light. The inner layer is the retina. This contains photoreceptors it is the part on which images are focused.
Lens, this is a transparent biconvex structure separating the chamber of the eye into two, the anterior containing aqueous humour and the posterior containing a more viscous vitrous humour. The lens in position by suspensory ligaments.When these ligaments become tout the lens is stretched and become less convex, when the ligaments become loose, the lens thickens and becomes more converging. 
The animation shows the changes in shape of lens as toutness of ligaments changes. Click on the play button to view the animation.
 

	BI4-310000FVO6
	Iris: This is a thin round sheet of muscular tissue. It is pigmented and contains two sets of muscles, circular and radial which control the diameter of the pupil therefore controlling the amount of light entering the eye.
Cornea: The transparent part of the sclera in front of the lens. It allows light to pass through to the eye. It is refractive and helps focus the image on the retina. The cornea is covered by a tough thin transparent membrane called conjunctiva. This is moistened by tears and frequently cleaned by the blinking of eyelids.
Pupil: This is an adjustable opening in the iris directly infront of the lens.It’s size is determined by the contraction and relaxation of the muscles of the iris.
Aqueous humour: This is a watery and transparent liquid infront of the lens.It allows light to pass through to the lens.
Vitrous humour: This is the jellylike mass in the posterior chamber of the eye ball.It refracts light to the retina and give shape to the eye ball.


	BI4-310000FVO7
	Retina: Contains the light sensitive cells called rods and cones. These are in close association with neuronees from the optic nerve. These cones contain a chemical pigment called iodopsin which perceives light of high intensity as the colour.When cones are exposed to light of high intensity they iodopsin chemical breaks down, the chemical reaction results in a nerve impulse being created and transmitted through the optic nerves to the brain. The brain interprets the image impulses and gives meaning to the image. Rods contain a photochemical substance called rhodopsin or visual purple. This perceives light of low intensity. It is not sensitive to colour. Rods share neuronees in the retina. Rhodopsin breaks down and releases chemicals that set off an impulse in the neuronees in the retina. The impulse is transmitted to the brain through the optic nerve where interpretation takes place.
Norcturnal animals have a higher concentration of rods which enhances their sight in darkness. 


	BI4-310000FVO8
	The animation shows the rods and cones within the retina. Click on the play button to view the animation. 


	BI4-310100FVO
	Accommodation of the eye. 
Accommodation refers to the ability of the eye to adjust so as to bring the image of a near or a distant object into sharp focus on the retina.

Play the animation to see the accommodation of near and far objects.


	BI4-310200FVO
	Accommodation of a close object. 
The lens curvature is altered by the action of the cilliary muscles acting on the suspensory ligaments. To focus on a near object, the cilliary muscles contract thereby relaxing the tension on the suspensory ligaments. This leads to increase in the curvature of the lens.   The light rays are sufficiently refracted and brought to focus on the retina. 
Play the animation to see the accommodation of near objects.


	BI4-310300FVO
	Accommodation of a distant object. 
To focus on distant object, the ciliary muscles relax, increasing the tension of the suspensory ligaments. This stretches the lens decreasing its curvature. Light rays from a far object are less refracted and hence focused on the retina. 
Play the animation to see the accommodation of distant objects


	BI4-310400FVO 
	The function of the iris. 
The iris regulates the amount of the light entering the eye. 
i. In dim light
The radial muscles of the iris contract while the circular muscles relax
Contraction of the radial muscles pulls the iris outwards enlarging the pupil
More light gets into the eye
Play the animation to see contraction of radial muscles and relaxation of circular muscles.


	BI4-310400 FVO2
	ii. In bright light
The circular muscles of the iris contract while the radial muscles relax
The iris becomes smaller reducing the size of the pupil. Less light therefore enters the eye.
Play the animation to see relaxation of radial muscles and contraction of circular muscles.


	BI4-310500FVO
	Defects of the eye.
Sometimes, the eye undergoes some structural changes which make the focusing mechanism difficult.
Most of these changes otherwise known as defects can be corrected carefully after diagnosis by an optician.
The common eye defects are:
  a) Short sightedness
  b) Long sightedness
  c) Astigmatism
  d) Squintedness
  e) Old sight (presbyopia)
  f) Cataracts
  g) Colour blindness

	BI4-310500FVO1
	The video clip shows an optician using detection equipment to diagnose eye defects 


	BI4-310510FVO
	Short sightedness
It is a condition in which light rays from a distant object are brought to focus in front of the retina while those from near object are clearly focused on it. 
Play the animation to see short sightedness.


	BI4-310510FVO1
	 Short sightedness is also known as myopia. It is caused by a long eyeball. It may also be as a result of the lens becoming less elastic, such a lens may develop a greater curvature which may not be easily adjustable. 
The illustration shows a long eyeball. 


	BI4-310510FVO2
	Myopia is corrected by use of diverging or concave lenses. Such lenses spread out (diverge) the distant rays so that the defective eyeball is able to focus effectively onto the retina. 
The illustration shows a concave lens. 
Play the animation to see diverging of the rays by the concave lens & focus on the retina 

	BI4-310520FVO
	Long sightedness
This is a condition in which light rays from a near object are not brought to focus by the time they reach the retina, while those from a distant object are sharply focused. 
Play the animation to see long sightedness.


	BI4-310520FVO1
	Longsightedness is also known as hypermetropia, is caused by too short eyeball or an extremely thin lens. 
The illustration shows a short eyeball.


	BI4-310520FVO2
	 Hypermetropia is corrected by use of converging or convex lens. The lens refracts light rays before reaching the eye lens thereby enhancing refraction in order to focus rays sharply onto the retina. 
The illustration shows a convex lens. 
Play the animation to see converging of the rays by the convex lens.

	BI4-310530FVO
	Astigmatism
Astigmatism is a condition in which light rays from an object are brought to focus in different places. The animation shows image formation in astigmatism. Click the play button to view the animation.


	BI4-310530FVO2
	The condition is caused by uneven surface of cornea or lens. This leads to uneven light refraction from an object. The shape of the image formed is therefore destroyed.
Astigmatisation is corrected by use of a cylindrical lens in front of the eye. 
The illustration shows correction of astigmatisation by use of cylindrical lens 


	BI4-310540FVO
	Squintedness
Squint refers to the inability to align both eyes simultaneously.Its a condition in which the extrinsic muscles of the eye that control the turning of the eyeball do not coordinate accordingly on stimulation.In this condition,the eye face different directions hence focusing and accommodation are achieved differently. 
The photograph shows a person with squinted eyes
  

	BI4-310550FVO
	Old sight (presbyopia)
The ageing process in humans may cause hardening of the lens, which loses elasticity.
This leads to progressive reduction in the eyes ability to focus on near objects. Distant objects are however focused on retina. The ciliary muscles become weak and are unable to function well. It can be corrected by wearing a convex lens. In some people bifocal lens is used. 
The illustration shows bifocal lens for correction of presbyopia.


	BI4-310560FVO
	Cataracts
This is another defect associated with old age. In this condition the eye lens becomes cloudy or opaque hence blocking transmission of light rays.
The protein fibres in the lens are coagulated forming the opaqueness in the lens
The defect can be corrected surgically by replacing the defective lens with a good one. 
The Illustration shows an eye with cataracts


	BI4-310570FVO
	Colour blindness
Its one of the sex linked conditions due to genetic mutation. It leads to inability to distinguish certain colours in humans one is unable to distinguish between red and green colours.Colour blindness so far has no corrective measure.


	BI4-311000FVO
	The ear. 
The ear is a complex sense organ whose functions are 
1 sound perception
2 maintains body balance

The ear can be divided into 3 parts namely 
a) Outer ear
b) Middle ear
c) Inner ear

The illustration shows the three parts of a mammalian ear


	BI4-311100FVO2
	Play the animation to view the structure of the mammalian ear


	BI4-311110FVO
	The Structure of the human ear. 
Outer ear. 
This consists of the pinna and the auditory canal.
i)Pinna -This is a flag of skin and  cartilage which \covers the opening of the external auditory in meatus
Fuctions 
- Collecting and concentrating sound waves to the auditory meatus
ii) Auditory meatus  (canal)
This is a tubular structure that is lined with hairs and has wax secreting cells connected to the pinna and tympanic membrane   (eardrum)
Functions
-  Direct sound waves to the ear drum
-  The hairs and was to trap dust/solid tympanic membrane
-  The was helps in maintaining the flexibility of ear drum

	BI4-311110FVO1
	The illustration shows the pinna and the auditory canal


	BI4-311120FVO
	Middle ear. 
This is an air filled cavity.
This part of the ear consists of tympanic membrane, ear ossides, eustdian tube, oval and round window.
i) Tympanic membrane (ear drum) 
This is a thin tough membrane that covers the external opening of middle ear.
Functions 
- it vibrates when hit by sound waves from external ear and transfers the waves into vibrations.
- It transmits the vibrations to the ear ossicles.
ii) The ossicle
These are three tiny bones namely malleus, incus and stapes.  They are held by muscles, tensor tympant and stapedius which prevent them from excessive vibrations which may damage the ear drum.
Functions
- Amplify the sound vibrations from the ear drum.
- Transmits the vibration from the ear drum to the tenestra ovals  (oval window)

	BI4-311120FVO1
	iii) Eustachian tube
This is a short canal that connects the middle ear to the pharynx
Functions.
It equalizes air pressure between the middle ear and outer ear to prevent distribution of the ear drum
iv) Oval window; this is a flexible membranous tissue that connects the middle ear to the inner ear.
Functions
It receives vibrations from the ear ossicles and transmits them to the cochlea.

	BI4-311120FVO2
	v) Round window
This is a flexible membranous tissue that vibrates following vibrations of the oval window.
Functions
It dissipates vibrations from the fluid in the inner ear back into the middle ear.
The illustration shows parts of the middle ear


	BI4-311130FVO
	The inner ear. 
This is a fluid filled cavity connecting to the middle ear by the oval window.
It consists of
- Semicircular canals
- Vestibule
- Cochlea
i) Semicircular canal and vestibule
The Semicircular canals, are inner tubular cavities lying at right angle to each other and are filled with a fluid called endolymph. Two of the semicircular canals lie at tight angle vertically white the third on is horizontal.  Each canal has a swelling contains sensory cells for body balance.  The semi circular canal maintains balance in relation to the movement.
The vestibule consists of the utriculus and succules.
The two contain sensory cells, which detect body posture in relation to gravity. 

	BI4-311130FVO1
	ii) Cochlea
Is a series of spiral hollow conical shaped structure filled with an endolymph and perilymph fluids.  It’s divided into three chambers by the Reissners membrane and Basilar membrane.  The three chambers are 
- Scala vestibule
- Scala media
- Scala tympani
The scala vestibule and scala tympani are perilymph filled while scala media is endolymph filled.
The organ of corti is found in cochlea duct which runs in the middle of the cochled.
It is responsible for hearing 
It contains hair like nerve cells which convert sound vibrations into nerve impulses leading to hearing.


	BI4-311130FVO2
	The illustration shows parts of the inner ear

	BI4-311200FVO
	The process of hearing
• Pinna collects and concentrates sound waves into the auditory meatus.
• Sound waves strikes ear drum covering it to vibrate.
• Ear drum transforms sound waves into vibrations
• Ear drum transmits vibrations to the ear ossicles, malleus, incus and stapes.
• The stapes passes vibrations to the oval window from where the vibrations are transmitted to the cochlea causing the fluids to vibrate.
• The vibrations is stimulates the sensory cell hairs generating nerve impulses which are transmitted to the brain by the auditory nerves for interpretation 
• To discriminate frequencies only specific small parts of the ear cochlea are stimulated
• The direction of sound is detected accurately as a result of both ears functioning together.  If the sound is from one side one ear pick the waves easier than the other hence the intensity of impulses transmitted to brain from one ear will be different to the other ear allowing for the determination of direction and distance.

	BI4-311200FVO1
	Play the animation to view the hearing process


	BI4-311300FVO
	Defects of the ear 
• Ear defects are conditions which makes the ear to be unable to perform its functions.  Such as deafness, inability to perceive sound.  It may be permanent or partial.  • Damage to cochlea as a result of round sound or some microbial infection and antibiotics.
• Partial deafness is brought about by impartment of any of the structure that transmit sound waves or vibrations to the cochlea e.g. eardrum can be damaged by infection or physical blow,  ear ossicles may have abnormal growth of the connective tissue in the middle ear making them not vibrate well.  The auditory canal may be blocked by production of too much wax.

	BI4-311310FVO
	Corrections of ear defects. 
Permanent deafness is hard to correct but partial deafness is corrected by surgery or by us of a learning aid.
Deaf people can be assisted by us of sign language.
The video clip shows people with hearing problem communicating using sign language


	BI4-400000FVO
	SUPPORT AND MOVEMENT IN PLANTS AND ANIMALS

	BI4-400000oFVO
	Objectives. 
By the end of this topic you should be able to;
a) Explain the necessity of support  and movement in animals and plants
b) Describe the arrangement and the role of supporting tissues in young and old plants
c) List functions of the exoskeleton and endoskeletons
d) Describe locomotion in a named finned fish
e) Identify the bones of the axial and appendicular skeleton in a mamma 
f) Describe the structure and functions of different types of joints in a mammal and explain how muscles bring about movement
g) Distinguish between the different types of muscles, their location and functions

	BI4-400000bFVO
	Background 
In earlier studies you learnt that all living orgasms carry out movement. Animals move from place to place in search of food, territory, mate or escape danger. Plants movements are not locomotory in nature. Their movement is mainly by growth responses. They grow towards useful stimulus or away from injurious ones. All organisms have support structures which enables them to bear their body weight as well as maintain their body forms. Both plants and animals possess a variety of structures that helps in support and movement.


	BI4-410000FVO
	Introduction
Support is the ability of an organism to bear its weight and maintain its body form. Movement on the other hand refers to displacement of parts of the body or the whole organism from one position to another. Plants mainly display localized movement while animals display both localised and locomotory movement. In this topic, we will look at the following: -

· v necessity for support and movement in plants and animals

· Locomotion  in finned fish 

· Structure of bones 

· Axial and appendicular skeletons

· Types and functions of movable joints

· Structure, functions and locations of cardiac, smooth, and skeletal muscles

· Role of muscles in movement of the arm in human.


	BI4-420000FVO
	Support and movement in plants
Movement enables plants to adequately adjust to the environment. The movement occurs at cellular level and at organ level.
Play the animation to see different types of movement in plants


	BI4-421000FVO
	Necessity for support in plants
1. Support tissues enable plat parts to be held upright for maximum light absorption.
Play the animation to see sun rays reaching broad leaved plant.

	BI4-421000FVO1
	2. Support tissue position the flower appropriately for pollination
The video clip shows an insect reaching a brightly colored flower and carrying the pollen. Click on the play button to watch the video.


	BI4-421000FVO2
	3. Support tissues position the fruits and seed for dispersal by agents
Play the animation to see seeds on the mother plant  being blown away by wind


	BI4-421000FVO3
	4. Enables the transport tissues to transport materials from the soil through the stem to the branches without collapsing.
The animation shows water moving from the soil through the xylem of stem to branches. Click on the play button to view the animation.


	BI4-421000FVO4
	5. Through a support framework plants are able to withstand strong external forces of winds and water currents.
Play the animation to see trees swaying due to strong wings 


	BI4-422000FVO
	Necessity for movement in plants
1. Movement in plants is important during fertilization e.g. in flowering plants growth of pollen tube down the style towards the embryo sac, swimming of male gametes in bryophytes and pteridophytes.

Play the animation to see the  growth of pollen tube down the style towards the embryo sac 


	BI4-422000FVO1
	2. Tropic movements enable plants to obtain raw materials from the environment e.g. light (phototropism) water (hydrotropism). 
The Photograph shows a sunflower plant bending towards sunlight.


	BI4-422000FVO2
	3. Movement in plants helps plants to avoid harmful stimuli e.g. strong winds and high temperature
The Photograph shows trees bending in the direction of wind to avoid opposing the strong currents.


	BI4-423000FVO
	Arrangement of tissues in monocot and dicot stems. 
The Illustration shows the arrangement of tissues in a monocot stem.     

	BI4-423000FVO1
	The Illustration shows the arrangement of Arrangement of tissues in dicot stems


	BI4-424000FVO
	Tissues and organs involved in support in plants  
Tissues
· parenchyma 
· Collenchyma    

· Sclerenchyma 

· Xylem tissue.
Organs
· stems 
· tendrils                                                                                                                                                                                       


	BI4-424100FVO
	1. Parenchyma
Parenchyma tissue cells are spherical and elongated. They are found in the cortex and pith regions of the stem. When turgid they provide mechanical support to stems of herbaceous plants

The illustration shows parenchyma tissue


	BI4-424200FVO
	2. Collenchyma 
Collenchyma tissue cells are spherical and they are thickened with cellulose especially at corners. They provide mechanical support in leaves, herbaceous plants and young woody plants.  
The illustration shows collenchyma tissue.


	BI4-424300FVO
	3. Sclerenchyma 
Sclerenchyma tissues cells are dead and are often long fibres found in stems. They are thick and lignified is a polysaccharide. 
The illustration shows sclerenchyma  tissue


	BI4-424400FVO
	4 Xylem tissue (Vessels and Tracheids)
a) Vessels
They are made up of dead cells composed of thick unevenly magnified walls.  The light is deposited on the walls to form rings, spirals or patches.  This enables them to give strength and support to the stem.
 The illustrations show different types of xylem xessels


	BI4-424400FVO1
	b)  Tracheids Tissue
Made up of long dead cells which have tapered ends which are deposited with evenly deposited lignin.  Unlike vessels they have cross walls.   
The illustrations show different types of tracheids

	BI4-424500FVO
	5. Stems                                                                                                                                                                                              Some herbaceous plants obtain support by twinning round other plants e.g. passion fruit stems and morning glory.

The photographs show different types of stems.


	BI4-424600FVO
	6. Tendrils                                                                                                                                                                                       Other herbaceous plants use tendrils to support themselves e.g. pumpkins. 
The photograph shows tendrils twisting around a support material.


	BI4-430000FVO   
	Support and movement in animals 
Support and movement in animals is dependent on a skeleton frame work and muscles attached to it to enable the animal to carry out many of its life processes.
Play the video below to see animations moving.


	BI4-431000FVO
	Necessity for support in animals
1. To hold the tissues and organs in the rightful position so as to carry out their functions

2. To provide a rigid framework against forces such as compression, tension and gravity.

Play the video to see a new born animal trying to stand against gravitational pull.


	BI4-432000FVO  
	Necessity for locomotion in animals.
Animals require ability to move due to the following reasons
1. To obtain food since they are heterotrophic
2. To escape from harmful conditions and enemies in the environment
In the video the cheetah is looking for food while the gazelle is running away from the enemy which is the predator. Click on the play button to watch the video.

	BI4-432000FVO1
	3. To Search for shelter. 
The animation shows a weaver bird building a nest. 


	BI4-432000FVO2
	4. To look for mates. 
The photograph shows a cock mating with a hen.


	BI4-433000FVO 
	 Types and functions of skeletons. 
A skeleton is a supportive frame work in animal’s bodies that enables them to maintain their body foams. They are of two types namely 
 (i) Exoskeleton
 (ii) Endoskeleton
All arthropods process an exoskeleton while chordates have an endoskeleton. 

	BI4-434000FVO 
	 Exoskeleton 
This is a skeleton found on the outside of the bodies of some animals e.g. arthropods. In arthropods the exoskeleton is called chitin. Chitin is a tough, light and flexible material containing cellulose and proteins. In some arthropods it is hardened by deposits of calcium ions.
 Functions of exoskeleton.
1. Prevents dehydration since it is impermeable to water 
2. Forms protective layers against mechanical injuries since it is tough.
3. Allows movement as it provides joints and points for muscle attachment
4. The cuticle has outgrowth which act as appendages used for locomotion, copulation feeding and sensory purposes
5. Provides ,support for soft body parts

 

	BI4-434000FVO1
	The illustration shows the exoskeleton in an insect.


	BI4-435000FVO
	Endoskeleton. 
This is a support framework which is internal to the muscles. In vertebrates the skeleton is composed of bones and cartilage. Since it consists of living tissue it grows at the same rate with the body.

 Functions of the endoskeleton
1. It supports the body and its internal organs.
2. It provides protection for certain internal organs such as brain, heart, lungs, and spinal cord from injury.
3.  Protects parts of the ear (inner ear) and the eye

The illustration shows a human skeleton with some protected organs

	BI4-435000FVO1
	
4. Provides surfaces for attachment of muscles
5. Produces locomotion in conjunction with muscles
6. It is important in the formation of blood cells. The illustration shows the human skeleton and attaschment of muscles.

	BI4-440000FVO
	Locomotion in a fined fish.
-Fish move in water by swimming. The fish body is covered with scales which face /point backwards to reduce resistance to locomotion in water.
-The body tapers both backwards and forward to provide a streamlined shape which minimises resistance to water
-The swim bladder controls buoyancy thus determines the depth at which the fish swims
-Fish have blocks of muscles called myotomes which arranged on either side of the vertebral column that contract and relax alternately generating wave like thrust from side to side. This propels the fish forward in water.
During locomotion in water the fish experiences the following forces in water

Play the animation to see external features that adapt the fish to locomotion.

	BI4-440000FVO1
	1. Pitching - this is the tendency of the fish to plunge with head downwards .It is controlled by paired fins namely pectoral and pelvic fins
Play the animation to see pitching movement in fish.


	BI4-440000FVO2
	2. Rolling – this is the tendency of the fish to turn about its horizontal axis. It is controlled by the dorsal and ventral fin. These fins are referred to as median or unpaired fins. They increase the surface area to prevent rolling.
Play the animation to see rolling in fish.


	BI4-440000FVO3
	3. Yawing - this is the lateral deflection of the body due to the contraction of the myotomes. It is controlled by the head inertia and the unpaired fins dorsal and ventral 
Play the animation to see yawing in fish.


	BI4-440000FVO4
	4. The tail has muscles and tail fin (caudal) which together causes for steering the fish
Play the animation to see the steering action in fish tail.

	BI4-450000FVO
	Axial skeleton
The axial skeleton consists of the skull, the sternum, ribcage and the vertebral column.

The animation shows various parts of the axial skeleton. Click on the play button to view the parts.


	BI4-451000FVO 
	The skull
The skull is made up of many bones joined together to form the cranium as shown in the graphic.

The illustration shows the human skull


	BI4-451000FVO1
	The cranium encloses and protects the brain. It contains orbits that house and protect the eyes. It also protects the middle and the inner ears and the olfactory organs responsible for smelling.
The skull has on it the upper and the lower jaws. The upper jaw is called maxilla and is rigidly attached to the skull. The lower jaw is called mandible and forms a movable joint with the skull. Jaws house the teeth.
There are openings on the cranium through which nerves and blood vessels pass to serve the brain.
At the posterior end of the cranium are two smooth rounded extensions called occipital condyles. These articulate with the first bone of the vertebral column, the atlas to form a joint which allows for nodding of the head.


	BI4-451000FVO2
	Play the animation to show how the atlas articulates with the occipital condyles of the cranium.


	BI4-452000FVO
	  The vertebral column. 
The vertebral column is made up of bones called vertebrae. In humans there are 33 vertebrae. 
Vertebrae have the following features in common:
• Neural spine which provides a large surface area for attachment of muscles 
• Neural canal which houses and protects the spinal cord
• Centrum which supports weight and produces red blood cells.
• Transverse processes for attachment of muscles.
• Neural arch
• Paired smooth facets called zygapophyses. Those at the anterior are prezygapophyses while those at the posterior are post zygapophyses.


	BI4-452000FVO1
	The illustration shows a typical vertebrae

	BI4-452000FVO2
	The vertebrae are separated from each other by cartilaginous discs called intervertebral discs. The discs act as cushions that absorb shock and reduce friction during movement. They also make the vertebral column flexible by allowing for some movement between vertebrae. This facilitates bending and swinging movements.
The vertebral column has five types of vertebrae. These are 
• Cervical vertebrae
• Thoracic vertebrae
• Lumbar vertebrae
• Sacral vertebrae
• Caudal vertebrae

	BI4-452000FVO3
	The  illustration below shows a vertebral column

	BI4-452100FVO
	Cervical vertebrae
These are found in the neck region. There are seven cervical vertebrae in humans. The first of this is called the atlas. It articulates with the occipital condyles at the posterior end of the cranium to form a joint that allows for nodding movements of the head.
Illustration of an atlas.
The illustration below shows an atlas

	BI4-452100FVO1
	The animation shows the articulation of atlas and cranium. Click on the play button to view the animation.


	BI4-452100FVO2
	The second is the axis. This forms a joint with the atlas that allows for side to side movement of the head, allowing one to face to the left or the right.
The Illustration shows the structure of axis.


	BI4-452100FVO3
	The animation shows the articulation of atlas and axis. Click on the play button to view the animation.


	BI4-452100FVO4
	The remaining five cervical vertebrae have the following characteristics;
• Short neural spine
• Have openings through which blood vessels and nerves enter or leave the spinal cord at the neck.
• The outer part of each transverse process is divided into two.
The photograph shows a standard cervical vertebrae


	BI4-452200FVO
	 Thoracic vertebrae. 
These are found in the thoracic area. There are 12 thoracic vertebrae in humans
The neural spine of the thoracic vertebrae is prominent to provide a large surface area for attachment of shoulder muscles.
The transverse processes are well developed and have facets to articulate with ribs. The facets that articulate with the capitulum of the rib is called capitular facet and the one that articulates with the tuberculum is called tubercular facet
The photograph shows thoracic vertebrae


	BI4-452200FVO1
	Play the animation to see the various parts of a thoracic vertebrae 


	 BI4-452300FVO
	Lumbar vertebrae
Lumbar vertebrae are found in the abdominal region. They are five in humans.
Lumbar vertebrae have well developed transverse processes projecting forwards and downwards from the centrum, to offer a large surface area for attachment of abdominal muscles.
A number of processes from the centrum called metapophyses, anapophyses and hypapophyses provide more surface area for attachment of abdominal muscles.

The illustration shows Lumbar vertebrae

	BI4-452300FVO1
	Play the animation to see the various parts of Lumbar vertebrae.
 

	 BI4-452400FVO
	Sacral vertebrae
These are located in the pelvic region. Four sacral vertebrae are fused together to form a broad structure, the sacrum.
The illustration below shows they structure of a sacrum


	BI4-452400FVO1
	The most anterior sacral vertebrae have well developed transverse processes which are fused to the pelvic girdle.
The illustration shows position of the sacrum in the pelvic girdle.


	BI4-452500FVO
	 Caudal vertebrae
These are small. They support the tail. In man they are reduced to form coccyx. 
The Illustration shows caudal vertebrae.


	BI4-460000FVO
	Appendicular skeleton. 
The appendicular skeleton comprises of the pectoral girdle and the pelvic girdle. The fore limbs articulate with the pectoral girdle while the hind limb articulates with the pelvic girdle.
Girdles also provide surface for muscle attachment.
Play the animation to view the appendicular skeleton.


	BI4-461000FVO
	The pectoral girdle
The pectoral girdle is the part of the skeleton of a vertebrate animal that provides the attachment points support for the fore limbs. It is made up of two halves each of which consists of three bones namely the scapular, the coracoid process and clavicle.

The illustration shows the position of pectoral girdle in human skeleton


	BI4-461000FVO1
	The scapula is a flat triangular shaped bone which overlies a number of ribs on the anterior side.
At the tip of the scapula is a depression called the glenoid cavity, which articulates with the head of the humerus to form a ball and socket joint. The joint formed allows movement in all the directions.
The scapula has a projection known as the spine which runs parallel to it. The spine provides a surface for muscle attachment.
Close to the glenoid cavity are two projections, the acromion and metacromion. Both are used for muscle attachment.
The clavicle articulates on one end with acromion process and the other with sternum. It is for muscle attachment and aids in the movement of the arms.

	BI4-461000FVO2
	Play the animation below to see the various parts of a scapula.


	BI4-462000FVO
	Fore limb
The fore limb is made up of the humerus, ulna and radius and the bones of the hand.
The illustration shows the humerus, ulna and radius and the bones of the hand.

	BI4-462100FVO
	Humerus
Humerus is the single bone of the upper arm. It consists of a long shaft whose upper end has a rounded smooth projection known as the head. There are two projections near the head. The uppermost is known as the greater tuberosity while the lower one is the lesser tuberosity. Between the tuberosities is a groove that the tendons of the biceps muscles pass. At the lower end is the trochlea which articulates with the fore arm to form hinge joint at the elbow.
The illustration shows the humerus


	BI4-462100FVO1
	The head of the humerus articulates with the glenoid cavity to form the ball and socket joint.
Play the animation to see the articulation of the head of the humerus with the glenoid cavity.

	BI4-462200FVO
	Ulna and radius
Ulna and radius are two bones found in the fore arm. The radius is found on the side of the thumb while the ulna is on the side of the small finger.

The photograph shows ulna and radius


	BI4-462200FVO1
	The ulna is longer than the radius and has a depression known as sigmoid notch found at the upper end. The sigmoid notch articulates with the humerus. A projection known as the olecranon process extends beyond the sigmoid notch. This process provides surface for muscle attachment as well as preventing overstretching of the forearm when straightened.
The illustration shows various parts of ulna and radius.


	BI4-462300FVO
	Bones of the hand
The distal end of the ulna and radius articulates with the small bones of the wrist known as the carpals. Carpals articulate with the five longer bones known as the metacarpals which form the palm.
Metacarpals on the anterior side articulate with the phalanges which are the bones of the fingers. The thumb has two phalanges while the fingers have three phalanges each.

The illustration shows Carpals, metacarpals and phalanges. 

	BI4-463000FVO
	The pelvic girdle.
The pelvic girdle is made up of two halves which are fused at the pubic symphysis. Each half is made up of three fused bones i.e. Ilium, ischium and pubis.
The photograph shows pelvic girdle of a human.


	BI4-463000FVO1
	The three bones are collectively known as the innominate bone. Each half has a depression known as acetabulum which articulates with the head of femur to form a ball and socket joint. 
Play the animation to see how the head of femur articulates with the acetabulum.


	BI4-463000FVO2
	The Ilium is above the acetabulum and provides a large surface to which thigh muscles are attached. Between the ischium and pubis is a hole called orbturator foramen through which blood vessels, nerves and muscles pass.
The pubic symphysis is composed of flexible cartilage which permits widening of the females girdles when giving birth.
The illustration shows the orbturator foramen in pelvic girdle.


	BI4-464000FVO
	The hind limb bones
The hind limb consists of the femur, tibia and fibula and bones of the foot.

The illustration shows femur, tibia and fibula and bones of the foot.

	BI4-464100FVO
	Femur
Femur is a long bone found between the hip and the knee. It is the longest and the strongest bone in the body. The head of the femur fits into the acetabulum forming the hip joint. Below the head of femur is a projection known as the lesser tronchanter. On the upper side is the greater tronchanter. Both tronchanters provide surface for muscle attachment. The distal end of the femur has two curved protrusions known as condyles with patella groove. The condyles articulate with tibia to form a hinge joint at the knee.  They also articulate with the patella.
The structure of femur is shown on the illustration below.


	BI4-464200FVO
	Tibia and fibula
The lower part of the leg consists of two bones known as tibia and fibula. Tibia is larger than fibula and has condyles at its proximal end for articulation with femur. The fibula is attached to the distal part of the tibia.

The illustration below shows tibia and fibula.
 

	BI4-464300FVO
	Bones of the lower foot
The bones of the lower foot are the tarsals, metatarsals and phalanges. The tarsal’s are the bones of the ankle and articulate with tibia and fibula at the proximal end and metatarsals at the distal end. Metatarsals are longer and articulate with the phalanges on the lower side.
The bones of the lower foot support the weight of the body. They also act as a lever when one is walking

The illustration shows tarsals, metatarsals and phalanges. 

	BI4-470000FVO
	 Joints
A joint is the location at which two or more bones make contact.
Joints can be classified into three categories namely 
(i) Immovable joints /sutures 
(ii) Partially moveable joints 
(iii) Freely movable joints.


	BI4-471000FVO
	Immovable joints
These are joints that are characterised by presence of tissues between the joining bones that tightly hold the bones together in position to allow very little movement or no movement
Examples of immovable joints
(i) Joints between cranial bones
The photograph shows the joints between cranial bones


	BI4-471000FVO1
	(ii) Joints between pelvic girdle bones
The photograph shows the joints between pelvic girdle bones.


	BI4-472000FVO
	Partially movable joints
These are joints characterised by cartilaginous pads between the joining bones. They are of two types 
(a) Gliding 
(b) Pivotal
Gliding joints
E.g. Joints between vertebrae bones, carpals, and tarsal’s

Play the animation to see movement in the gliding joints of the vertebral column.


	BI4-472000FVO1
	Pivotal Joints
This is a joint in which a bone rotates around another permitting only rotating movement e.g. joint between atlas and axis, vertebrae bones.
Play the animation to see movement in a pivot joint.


	BI4-473000FVO
	Freely movable joints. 
These are called synovial joints.
They are characterised by the presence of a cartilage covering the surfaces of the articulating bones.
They have a synovial fluid secreted by the synovial membrane separating the articulating bones.
The joints allow a wide degree of movement of t he articulating bones.
The articulating bones are connected to each other by ligament. Movable joints are of two types 
(i) Ball and socket 
(ii) Hinge joint

The illustration shows a synovial joint

	BI4-473100FVO
	Ball and socket joint
This is a type of joint with two bones with one with   round head and the other one with a depression or cavity into which the head of the first bone fits and moves freely. In ball and socket joints movement is possible in all directions i.e. 3600. However the joint bears little weight.
The photograph shows a ball and socket joint.


	BI4-473100FVO1
	Examples of ball and socket joint are: -
 (i) Joint between head of femur bone and acetabulum cavity of Ilium bone.
The Photograph shows a hip joint.

	BI4-473100FVO2
	(ii) Joint between head of head of humerus bone and glenoid cavity of scapula bone
The Photograph shows a shoulder joint.

	BI4-473100FVO3
	The animation shows the head of humerus moving into a socket and subsequently rotating at 360 degrees.


	BI4-473200FVO
	Hinge joint
This joint allows the movement only in one direction .The smooth condyles of one bone fit  in the depression  of another and articulates to allow movement in one plane of backward and forward at 180 0. 
Examples
 (I) Elbow Joint
Joint between distal end of humerus bones and proximal end of ulna at the sigmoid notch. This can be called the elbow joint.
The photograph shows the elbow joint.

	BI4-473200FVO1
	The animation shows movement of the hinge joint through 180 degrees

	BI4-473200FVO2
	(ii)Join t between the distal end of the femur bone and the proximal end of the tibia and fibula bones. This can also be called the knee joint.
The photograph shows knee joint.


	BI4-473200FVO3
	(iii) Joint between phalanges, metatarsals and carpals. The illustration shows a joint between carpals, metacarpals and phalanges. 


	BI4-480000FVO
	 Muscles
Muscles are tissues made up of ells that are specialised for contraction the cells contain two proteins actin and myosin. Which glide on each other to bring about contraction and relaxation of muscles play a crucial role in movement of parts or whole organism?

There are3 types of muscles 
1.Skeletal  
2.Smooth 
3. Cardiac muscles. 
The photograph shows the three types of muscles.

	BI4-481000FVO
	1. Skeletal muscles. 
These are the muscles attached to the bones or skeleton. They are sometimes referred to as striated or voluntary muscles.

The microscopic appearance of a striated muscle is shown below


	BI4-481000FVO1
	 The illustration shows the locations of skeletal muscles in human body.


	BI4-482000FVO
	 2. Cardiac muscles. 
Consists of short cells with centrally placed nuclei. They have numerous striated myofibrils whose end of the cells is marked by thickened regions called intercalated discs.
They only occur in the heart.
They are capable of generating contractions from within without nervous stimulation hence referred to as a myogenic. Cardiac muscles can contract rhythmically continuously without fatigue. They have a very high concentration of mitochondria to provide the energy required.
The microscopic appearance of a cardiac muscle is shown below.

	BI4-482000FVO1
	Play the animation to see the pumping action of the heart due to presence of the cardiac muscles


	BI4-483000FVO
	3. Smooth muscles
They contain myofibrils enclosed by a plasma membrane. 
Unlike skeletal muscle they lack striations.
They are capable of slow involuntarily contractions unlike skeletal muscles.
They are found in most internal organs e.g. 
- Reproductive organs
- blood vessels
- intestines
- respiratory tract 
The illustration shows a smooth muscle


	BI4-483000FVO1
	The photographs show the location of smooth muscles in various body organs


	BI4-484000FVO
	 Role of muscles in movement of the arm in humans
At the joint muscles are attached to the bones by in tendons. A muscle is attached at two points: the origin of an immovable bone and the insertion of a movable bone. Muscles which move joint occur in pairs. These muscles work in an antagonistic manner to each other. Flexor muscles bend the joint while extensor muscles straighten the limb.
The Illustration shows the biceps and triceps muscles of the arm

	BI4-484000FVO1
	The animation shows movement of the arm by contraction and relaxation of the extensor and flexor muscles



BIOLOGY FORM 4 GAMES VOICEOVERS
BI4-120000qg 1.  Below are statements that define the term genetics. Click the one     that best define the term

BI4-120000qg 2.  Which of the following are components of nucleotides?

Click the correct answers from the choices provided.  

BI4-120000qg 3.  From the list provided drag and drop the main causes of variations in the basket provided.

BI4-120000qg 4.  Which one of the following statements is true and which one is false?

BI4-131000qg 1The allele T for tall in garden pea is dominant over a recessive allele t for short. Given that heterozygous tall pea plants was selfed. Type the correct genotype to fill the given punnet square.

  BI4-131000qg2   Solve the following crossword puzzle.

BI4-132000qg1 A white bull was crossed with a black cow. The resulting calf had a skin on which the hairs were a mixture of pure white and pure black. This is an example of? Click on the correct answer.

BI4-132000qg2 The gene for wrinkled seeds (r) in the pea plant is recessive to the gene for round seeds (R).A plant producing round seeds was crossed with one producing wrinkled seeds. This resulted in plants half of which produced round seeds while the other half produced wrinkled seeds. The genotype of the original plant that produced round seeds was? Click on the correct answer.

B14-151000qg 1  Choose whether the following statements are true or false.

B14-151000qg 2Drag and drop the phenotypes to their correct genotypes

B14-151000qg 3If normal human cell has 46 chromosomes, how many chromosomes are there in a human sperm cell.  Type the correct answer.

B14-161000qg 1 From the table below, identify the type of gene mutations illustrated by the statements in the first column in comparison to the second colum. Drag and drop from the list given below the table

B14-161000qg2    In the code word below, highlight the following mutagens by clicking on it:

B14-162000qgame1Below is a list of common disorders in man.  Click the common hereditary disorders due to gene mutation in man from the choices provided.  
B14-162000qgame2 The following are statements describing characteristics of an albino.  True or false.
B14-162000qgame3 Drag and drop in a major advantage and disadvantage of having the sickle-cell trait.
B14-162000qgame4 Tick the correct statement describing a haemophiliac.

BI4-170000 qgame1. Match the statements in A with the correct field of application of genetics from the list provided.

BI4-170000 qgame2 Click the appropriate disease or disorder that may require genetic counseling.

BI4-170000 qgame3 Knowledge in genetics is being used in crime detection.  From the list below click the appropriate feature that be used in crime detection.  

BI4-170000 qgame4 Human Genome refers to total genetic content of any cell in an organism.  Type in two areas where knowledge on the human genome can be used.

BI4-230000g1 Match the following structures with the appropriate organism by typing on the blank space provided.

BI4-230000g2 Select True or False for each of the following statements

BI4-240000g1 Fill the spaces below by drag and drop from the list provided.
BI4-240000g2 Click on the correct answer. Lamarck’s theory is unaccepted because.

BI4-240000g3 Which one of the following statements is NOT true about natural selection (Click on the correct answers)

BI4-240000g4 Click on the statements below to indicate if true or false.

BI4-240000g5 It is important for a patient on antibiotics to take the full dose of antibiotics as prescribed by the doctor. This reduces the chance of the disease causing microorganisms developing resistant forms. TRUE or FALSE.

BI4-323300q1 Salmon fish seasonally swim up water streams to reproduce. This is an example of a tactic response called? Click on the correct answer.
BI4-323300q2a Drag and drop to fill in the missing gaps.

BI4-323300q3 Classify the following as either positive or negative response by clicking on the choices given.

BI4-350000q Click (T) true or (F) false for the following statements

BI4-364300q1 Click on the odd one out on similarities of endocrine and nervous system.                               
BI4-364300q2 Select from the list below the master gland which monitors the level of hormones in the blood. Click the right answer.           

BI4-364300q3   Drag and drop the correct label position to the illustration below which shows the parts from which some hormones are secreted

BI4-364300q7   Click the button for the correct definition of the term tropism

BI4-364300q4   Match the stimulus on the left side (A) with the responses on the right side ( B)

BI4-364300q5   Type in the plant response that is responsible for the following survival values 

BI4-364300q6   Below are statements describing the role of auxins in plants. Tick the correct answer.

BI4-364300q8   Tick the correct appearance of the shoot coleoptiles after the following treatments.

BI4-371100q1 On the photograph below drag and drop the correct label 
BI4-371100q2 Fill the blank spaces in the paragraph below by typing the answers from the list given.

BI4-375300q1 The figures below show the pupil iris/pupil response to variations in light intensity.

BI4-376400q From the cross word below, identify the eye defects from the descriptions given.

BI4-382100q1 Type in the functions of the ear in the spaces provided
BI4-382100q2 Type in the 3 major parts of an ear in the correct answer

BI4-382100q3  Below are parts of the human ear. Assemble the parts to make a complete structural diagram of the ear.

BI4-382100q4.   Match the functions from the statements in column A to the parts in column B.
BI4-382100q5. You are provided with the diagram of the ear. Type the correct label for the part numbered in the diagram from the list of names.

BI4-386200q 6. Arrange the parts of the ear listed below in the order they follow during the hearing process

BI4-382100q7  Read the statements below and tick if true or false on the boxes

BI4-420000qg1 Read the descriptions below and type in the word that best suits   the description

BI4-420000qg2  Below is list of support structures found in plants and animals. Drag and drop the plant and the animal support structure into its right location

BI4-420000qg3  Indicate on the box whether the following statements are true or false after.

BI4-420000qg4   Below are graphics of plant support structures. Observe them and type in their names on the spaces below

BI4-420000qg5   Based on the nature and distribution of the strengthening tissue type in the two types of stem
BI4-430000q   Solve the following crossword puzzle
BI4-430000game1 Which one of the following features is not common to all vertebrae? Click on the correct answer.
BI4-430000game2 Drag and drop the labels to the correct structures on the diagram of the vertebra below.

BI4-430000game3 Type in the correct answer. Sacral vertebrae are fused to form____________ 

BI4-430000game4 The graphic below represents the rib of a mammal. Label it by dragging and dropping the correct answers.

BI4-430000game5 On the skeleton below, drag and drop the correct label for the marked parts a to h.

BI4-430000game6 Show whether the following statements are true or false by clicking the appropriate answer.

BI4-430000game7 Fill in the blank space with apropriate words by typing in.
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