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Activity 1: ITEM ANALYSIS       (35min) 
This item analysis is based on an imaginary mid-year examination.  The reason this item 

analysis is included as a tool for diagnostic assessment is to show that valuable information 

can be extracted from a careful analysis of a sample of learners’ marks.  A whole class or 

grade at a school would be ideal but the data may be overwhelming and not consistent.  A 

smaller random sample is used here to identify areas of weakness or good performance. It is 

a useful exercise for learners to do themselves too (with no learners’ names provided of 

course).  This will help them identify areas where they need to get help in or spend more time 

studying and correcting misconceptions. In this way learners can be taught to take more 

responsibility for their own learning even at this early stage.    
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Marks 9 20 8 13 9 19 9 85 % 
Name          

A 7 8 7 12 8 5 0 47 55,29 

B 6 4 8 10 6 6 0 40 47,06 

C 7 12 6 12 9 4 1 51 60,00 

D 9 10 8 8 7 5 2 49 57,65 

E 9 8 5 9 6 6 3 46 54,12 

F 5 2 6 8 4 4 2 31 36,47 

G 8 8 7 7 5 5 1 41 48,24 

H 9 12 8 8 7 2 0 46 54,12 

I 9 16 8 13 6 4 0 56 65,88 

J 7 8 7 9 6 6 2 45 52,94 

Average 8 9 7 10      6 4 1 4  

Average 
(%) 

84 44 88 74 71 25 12  53,18 

 

1. What information can you draw about the learners’ performance from the 

table above? 

2. In which questions did the learners do well and why? 

3. In which questions did the learners struggle the most and why? 

4. Did all learners perform at the same level in this sample? Do any learners 

stand out for either good performance or poor performance? 

  

DISCUSS QUESTIONS AND ANSWERS 
A Diagnostic Approach 
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Activity 2: ANALYSIS OF COGNITIVE LEVELS    (25min) 

Question 1 –– Graphing in Grade 8 (Included as a translation activity and for analysis 

of cognitive levels) 

 

What is the cognitive level of each question? Write your responses in the table 

supplied below: 

  

 

 

 

 

 

 

 

 

 

1.1  What is 

the range of the pH values?      (1) 

1.2 Calculate the mean (average) of the pH values of the nutrients.  (2) 

1.3 Present the data in the graph as a table.     (4) 

1.4 Give reasons why the pH values in most cases are below pH 7  (1) 

Question Low Order Middle Order High Order 

1.1    

1.2    

1.3    

1.4    
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Activity 3: MODERATION OF A TEST     (40min) 
 

Moderate this question of a Grade 9 test. Look at the spread of cognitive levels and 

the percentages supplied in a table below the question, is this in line with CAPS p87? 

 

Question Two – Symbols and Formulae in Grade 9 

2.1 State in words the products of the reaction between a metal carbonate and 

an acid.          [3] 

2.2 Give the formula of calcium carbonate.      [2] 

2.3 Imagine that you want to conduct an investigation using calcium carbonate 

and hydrochloric acid.  What everyday substances could you use instead of 

calcium carbonate and hydrochloric acid?     [2] 

2.4 Give a balanced chemical equation for the reaction between calcium 

carbonate and hydrochloric acid.      [3] 

2.5 Calcium hydroxide is used to test for the presence of carbon dioxide.  Give 

the formula of calcium hydroxide.      [2] 

2.6 Write the word equation for the reaction between calcium hydroxide and 

carbon dioxide.         [3] 

2.7 Write a balanced chemical equation for the reaction between calcium 

hydroxide and carbon dioxide.                 [4] 

 

Example 2 of cognitine levels analysis (Included to show variation in decision-

making 

 Low Order Middle Order High Order 

Question  Total Marks per Question 

2.1 3   

2.2 2   

2.3 2   

2.4  3  

2.5  2  

2.6  3  

2.7   4 

Total 7 8 4 

Total % 37% 42% 21% 

 

Activity 4: IMPROPER PHRASING     (20min) 
Question One (Included to discuss phrasing of questions) 

 Learners found these questions difficult to answer. 

1.1 What is the range of pH scale? ............................................................. [1] 

1.2 What do you mean by universal indicator?   …………………………… [1] 

1.3a Write down the word equation for nitric acid and zinc……………… [3] 

1.3b Write down the chemical equation for nitric acid and zinc………… [3] 

1.4 What is the value of pH when an indication changes the colour blue green in 

basic solution? …………………………………………………………………...... [1] 
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1.5 Give an example of a pure substance ……………………………….….. [1] 

1.6 Describe what will be observed when carbon is burnt in a gas jar in the 

presence of oxygen.         [1] 

1.7 Explain the formula of common salt………………………………………..[1] 

 

Activity 5: Unscientific answers      (30min) 
In the next section, we will examine some typically unscientific answers.  We need to 

know why learners made these mistakes. 

 

Question Two- Atomic structure (Included to discuss learner ability to visualise 

something which is described in words) 

 

Use a diagram to describe your idea of an atom with 1 proton and 1 neutron and 1 

electron.             [4] 

 

Some interesting answers: 

 

 

 

 

 

 

 

              

 

 

 

 

5.1. For each figure, discuss: 

 How you would allocate marks. 

 Where the learner went wrong. 

 

5.2. Why do you think learners found it difficult to answer the question? 

 

 

Figure 4 

Figure 2 

Figure 3 

Figure 1 
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Activity 6: Chemical reactions     (25min) 

Question Three - Chemical reactions (Included to discuss use of representations and 

rearrangement of atoms and conservation) 

 

6.1. Discuss the possible incorrect answers supplied by learners below: 

 

Hydrogen gas and chlorine gas react to produce hydrogen chloride. 

3.1 Write down the reactants of this reaction.      [1] 

3.2 Write down a word equation for this reaction.     [1] 

3.3 Draw sketches to show how the atoms are rearranged during this reaction.

            [4] 

            [6] 

Possible incorrect answers 

3.1 Hydrogen and chloride 

3.2 Hydrogen and chloride ----------------------------hydrochloric acid 

3.3  

   

 

                         

                                                       

6.2. What remediation steps could you put in place for learners who make these  

       mistakes?                  

                                      

Activity 7: TRANSLATING REPRESENTATIONS    (20min) 
Question Four – Molecules of compounds (Included to discuss translating 

representations to words and digging for reasons for mistakes) 

 

 

 

 

KEY 

 

 

 

 

 

 

 

N H C Cl o 
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First, use the key to identify the atoms of elements represented below. 

Then identify the representations of molecules of compounds below. Write the names and 

formulae of the compounds in the spaces provided.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

FIGURE A 

FIGURE D 
FIGURE C 

FIGURE B 

FIGURE E 
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Possible wrong answer 

A = Oxygen O; B = Chlorine CL; C = Carbon C; D = Oxygen O2; E = Nitrogen N;   
 

Activity 8: PARTICLE MODEL      (15min) 

Question Five – Particle Model (Included because learners who use the model 

correctly experience less difficulty with equations and chemical change than those 

who use a continuous model.  It also raises language issues) 

This can of cool drink was placed in a refrigerator.  A few hours later, it was placed 

on a table, unopened.  Later we saw that it was covered with droplets of water. 

 

 

 

 

8.1. Where did the water come from?       [6] 

Possible incorrect answers 

 The water came from the can i.e. it leaked out of the can 

 From condensation 

 Condensation from the can 

 Condensation of ice 

 Evaporation and condensation 

 I don’t know 

 Condensation of ice 

 Condensation of air 

8.2. Why do you think the learners found it difficult to answer the question? 

8.3. What remediation steps could you put in place for learners who make these mistakes?  
 

 

 

What remediation steps could you put in place for learners who make 

these mistakes?  

First of all, check that learners are aware that air is a mixture of gases, 

because some learners disregard nitrogen; are unaware that carbon 

dioxide occupies a small percentage of the total; think that air and 

oxygen are the same thing. 

Then examine the other answers and create a safe environment to 

discuss the problems.  Use probing questions 
 What does condensation actually mean? 

 What sorts of matter can condense? 

Later, as usual, concretise with real objects like beans or marbles. 
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Activity 9          [55min] 

Question Six – Naming Compounds (Included because it is basic)  (15min) 

Some aspects of science and other areas require memorising.  This is one of them.  

Make a ‘snap’ card game with words and numbers to enhance memory. 

 

 

 means 

 

Supply the meanings of the following prefixes and where possible give one example of each: 

mono__________  example______________________________ 

di__________   example______________________________ 

tri__________   example _____________________________ 

tetra _________   example______________________________ 

pent_________   example_____________________________ 

NOTE: Question six provides new ideas for Grade 8 and possible revision for Grade 9.  

Questions 7 to 10 are selected because they involve balancing equations for the reactions 

discussed in Grade 9. 

Question Seven – Metals with Oxygen (Included to test for conservation of 

mass)(15min) 

Iron reacts with oxygen to form iron oxide.  Write a balanced chemical equation for 

this reaction 

Possible incorrect answers for reactants 

Fe + O2 ------------------------Fe or Fe2 or 2O or O or anything else unbalanced 

 

7.1. Why, do you think, the learners could have made these mistakes? 

7.2. What remediation steps could you put in place for learners who make these mistakes? 

   

Question Eight – Acids and Bases (Included because it highlights a misconception 

possibly derived from the media)       (10min) 

 

In a sentence, write down a fact about acids or what do you know about acids? 

 

Possible unscientific answers 

Most learners’ answers involve acids ‘eating things away’ or ‘can burn you’. 

 

How, do you think, the learners could have developed these unscientific ideas? 
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Question Nine – Rusting (included because it highlights a misconception possibly 

derived from direct observation in everyday life).    (15min) 

 

Phumlane wanted to use some nails to fix his go-cart.  Unfortunately, 

he left the nails outside in the atmosphere for a few days.  Now he is 

angry that there is rust on the nails.  (See figure alongside). 

What caused the rust to appear on the nails?  Explain in as much 

detail as possible.         [5] 

a. The rust is caused by water and an impurity in the nail reacting 
b. As the nail rusts away it will get smaller 

c. The rust is there all the time under the surface of the nail 
 

 
9.1. How, do you think, the learners could have developed these unscientific ideas? 

 
9.2. What remediation steps could you put in place for learners who express these  

       unscientific ideas? 

  
 

Figure: Rusty nails 

This reported method may show that the learner/s did not conduct the investigation 

OR did not pay attention OR just read the method from a textbook OR possibly 

observed a rapid demonstration. 

 

 

 

 

 

 


