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LIFE SCIENCES PROGRAMME FOR GRADE 12 
 

Date Time Topics 

Thursday  
30 April 2015 

15:00 – 16:00 

 
Hypothesis testing 

• Variables 

• Validity / Reliability 

Wednesday  
17 June 2015 

15:00 – 16:00 
 
Genetic crossings 
 

Monday 
3 August 2015 

15:00 – 16:00 
 
Sense organs 
 

 
Monday 

7 September 2015 
 

15:00 – 16:00 

 
Human evolution 
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Hypothesis testing 
 
Teachers in Grades 10, 11 and 12 must ensure that their SBA tasks include an 
investigation in which skill 7 is emphasised. Special attention should be paid to the 
following: 
 

➢ the stating of a hypothesis; 
➢ dependent and independent variables; 
➢ precautionary measures; 
➢ reliability; and 
➢ validity. 

 
What is a hypothesis? 
 
A hypothesis is an attempt to explain some event or observation using whatever 
information is currently available. 
 
How to state a hypothesis 
 
A hypothesis must: 
 
(a) have two variables (dependent and independent variables); 
(b) state the relationship between the two variables; 
(c) be testable; and 
(d) state the independent variable first (cause) and then the dependent variable  
 (effect). 
 
An example of a hypothesis question is as follows: 
 

 
The peppered-moth, Biston betularia, has two phenotypes for body colour, dark (blackish) 
and pale (whitish). The trunks of the trees on which the moths rest are black in polluted 
environments compared to the white trunks of trees in unpolluted environments. In both 
unpolluted and polluted environments, birds are the predators of the moths. An 
investigation was carried out to determine the number of dark and pale peppered moths 
present in polluted and unpolluted environments, using a sampling technique. 
 

 
Formulate a hypothesis for the above investigation. 
 
More √/fewer dark peppered moths √/ pale peppered moths survive in the polluted 
√/unpolluted environment 
 
OR 
 
No difference √ in the number of dark √ / pale peppered moths that survive in both √ 
environments 
 
Teachers need to teach learners to differentiate between validity and reliability in scientific 
investigations, because the principles of validity and reliability are fundamental 
cornerstones of the scientific method.  
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What is reliability? 
 
➢ The idea behind reliability is that any significant results of an investigation must be 

more than a once-off finding and be repeatable. 
➢ Other researchers must be able to perform exactly the same experiment, under the 

same conditions, and generate the same results. 
➢ This would reinforce the findings of the experiment and ensure that the wider scientific 

community 
accepts the hypothesis. 

➢ For the questions which required learners to state how the reliability of the 
investigation could have 
been improved, the following answers apply: Repeat the investigation OR Increase the  
sample size. 

 
What is validity? 
 
➢ Validity questions show how the experiment/investigation was carried out. It is 

important to be sure that 
all the factors/variables have been controlled/fixed except the variable/factor being 

tested. 
➢ The samples must be chosen randomly. 
➢ The design for the investigation must be appropriate. 
➢ Validity therefore speaks to whether the scientific research method was used with the 

appropriate 
degree of care and diligence. 

➢ In questions which require learners to suggest some factors that might have 
decreased the validity of an investigation, the answers should centre on the criticism of 
the scientific process; for example, some factors/variables that were not 
fixed/controlled when carrying out the investigation. 
 
Example of a question 
 

There is variation in the wing length of fruit flies (Drosophila melanogaster). 
Some have long wings and can fly while others have short wings and cannot 
fly. 
An investigation was conducted to determine which flies would survive under 
certain conditions. 
 
The following steps were carried out: 

1. Five flies with short wings and five flies with long wings were placed in a flask. 
2. Food was placed at the bottom of the flask. 
3. The lid of the flask allowed airflow. 
4. Sticky paper was suspended from the top of the flask. Flies that got stuck 
to the paper died. 
5. The apparatus was left for 24 hours. 

 
The results of the investigation are shown in the diagram below. 
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1 Formulate a hypothesis for the investigation.     (3) 
2 Explain why it is necessary to have openings for airflow.   (3) 
3 State TWO ways in which the reliability of the investigation could 

be improved.          (3) 
4 Other than the opening for airflow, explain TWO other precautions 

that should be taken in this investigation.     (4) 
 
GENETIC CROSSINGS 
 
Key concepts 
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GENETIC CROSSING TEMPLATE 
 

 
Example (Study the question and the steps on the next page) 
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Inheritance of sex-linked characteristics 
 
Sex-linked characteristics are characteristics (traits) that are carried on the sex 
chromosomes. 
Example of question 
 
Haemophilia is a sex-linked hereditary disease that occurs as a result of a recessive 
allele on the X-chromosome (Xh). A normal father and heterozygous normal mother 
have children. Represent a genetic cross to determine the possible genotypes and 
phenotypes of their children. 
The alleles for haemophilia are indicated as superscripts on the sex chromosomes, 
e.g. XHXH (normal female), XHXh (carrier/heterozygous normal female), XhXh (female with 
haemophilia), XHY (normal male), XhY (male with haemophilia). 
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Solution to the problem 

 
 

DIHYBRID CROSS 
 
• A dihybrid cross involves the inheritance of two characteristics. Mendel explained the  
      results obtained from dihybrid crosses according to his Law of Independent  
 assortment. 
• According to the Law of Independent Assortment, alleles of a gene for one 

characteristic segregate independently of the alleles of a gene for another 
characteristic. The alleles for the two genes will therefore come together randomly 
during gamete formation. 

• This means that the two characteristics are transmitted to the offspring independently 
 of one another. 

• The above law only applies if the genes for the two characteristics are not on the 
same chromosome. 

 
Example of a dihybrid crossing question 
 
In pea plants, the allele for tallness (T) is dominant and the allele for shortness (t) is 
recessive. The allele for purple flowers is dominant (P) and the allele for white flowers is 
recessive (p). Two plants, heterozygous for both tallness and purple flowers, 
were crossed. 
 
Steps you should follow in working out a dihybrid cross: 
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SENSE ORGANS 
Structure of the eye 

 
Eye accommodation 
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Pupillary mechanism 

 
 
Structure and functions of the ear 
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Balance 
 
1. The cristae in the semicircular canals are stimulated by changes in the direction and 

speed of movement 
2.  The maculae in the sacculus and utriculus are stimulated by changes in the position 

of the head 
 
When stimulated, the cristae and maculae convert the stimuli received into nerve 
impulses. The nerve impulses are transported along the auditory nerve to the cerebellum 
to be interpreted. The cerebellum then sends impulses to the muscles to restore balance. 
 
HUMAN EVOLUTION 
 
Diagram below shows characteristics of humans that are similar to that of African apes. 
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The table below illustrates the anatomic differences between Humans and African Apes  
 

 
 

 
 
Out of Africa hypothesis 
 
The ‘Out of Africa’ hypothesis states that modern humans originated in Africa and then 
migrated out of Africa to the other continents. 
The following lines of evidence have been used to support this hypothesis: 
• The oldest fossils of australopithecines/Homo habilis/bipedal organisms have been 
   found in Africa. 
• The oldest fossils of Homo erectus have been found in Africa. 
• Analysis of mutations in mitochondrial DNA shows that the oldest female ancestors of  
   humans are from Africa. 
 
Phylogenetic trees 
A phylogenetic tree (or evolutionary tree) represents the possible 
evolutionary relationships among a set of organisms or groups of 
organisms. The tips of the tree represent descendants (often species) 
and the points where the tree branches represent the common ancestors 
of those descendants. 
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Interpreting a Phylogenetic tree 
 

 
 

 


