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FOREWORD 

This Candidates’ Items Response Analysis Report in Chemistry subject for the 

Certificate of Secondary Education Examination (CSEE) 2019 has been prepared in 

order to deliver feedback to students, teachers, school quality assurers, parents, 

policy makers and the public in general about the performance of the candidates 

and the challenges they encountered in attempting the examination. 

 

The Certificate of Secondary Education Examination (CSEE) marks the end of four 

years of ordinary level secondary education. It is a summative evaluation which 

among other things, shows the effectiveness of education system in general and 

education delivery system in particular. Statistics of examination results and 

analysis of candidates’ responses to the examination questions serve as indicators 

of what the educational system was able or unable to provide to the students in 

their four years of secondary education. 

The analysis presented in this report is envisioned to contribute towards 

understanding some of the reasons behind the performance of candidates in 

Chemistry subject. The report highlights some of the aspects that made some of the 

candidates unable to score high marks in this paper. Such aspects include; 

inadequate knowledge on various topics, failure to understand the requirement of 

the questions, failure to present appropriate chemical equations and inadequate 

numerical skills. The feedback provided will enable the educational administrators, 

school managers, teachers, school quality assurers, students and other educational 

stakeholders to propose measures to be taken in order to improve candidates’ 

performance in future examinations administered by the National Examinations 

Council of Tanzania. 

The National Examinations Council of Tanzania will appreciate comments and 

suggestions from teachers, students and the public in general that can be used for 

improving future Analysis Reports.  

 

The Council would like to thank the examination officers, examiners and all others 

who participated in the preparation of this report.  

 

 
Dr. Charles E. Msonde 

EXECUTIVE SECRETARY 
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1.0 INTRODUCTION 

This report analyses the performance of school candidates who sat for the 

Certificate of Secondary Education Examination (CSEE) 2019 in 

Chemistry subject. The examination was set according to the revised 

version of the 2008 CSEE format which was developed from the 2010 

Chemistry syllabus for Secondary School Education. 

 

The paper consisted of sections A, B and C. Section A consisted of two 

objective questions. Question 1 had ten multiple choice items which 

weighed 10 marks. Question 2 had five matching items which carried 05 

marks. Section B had ten (10) short answer questions, each carrying 07 

marks while section C comprised two (2) essay questions each carrying 15 

marks. The candidates were required to answer only one question from 

section C. 

 

A total of 162,777 candidates sat for the examination and the performance 

was good as 124.952 candidates, equivalent to 76.76 percent passed at 

grade A to D. The distribution of grades is shown in Table 1. 

 

Table 1: Candidates’ Grades in CSEE 2019 Chemistry Examination  

Grades A B C D F 

% of Candidates 1,673 8,192 53,259 61,828 37,825 

 

The performance in CSEE 2019 has increased by 14.61% relative to the 

performance in 2018 where 62.15% of the candidates passed the 

examination.  

 

This report is divided into four sections: introduction, analysis of the 

candidates’ performance in each question and analysis of performance in 

each topic followed by conclusion and recommendations.  

 

The analysis of the performance in each question indicates the demand of 

the question, figures (graphs, charts) and samples of candidates’ responses 

(extracts) have been used for more clarification in the analysis.  
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2.0 ANALYSIS OF THE CANDIDATES’ PERFORMANCE IN EACH 

QUESTION 

 

In this analysis, the level of performance in each question has been 

categorized as good, average or weak as shown in Table 2. 

 

Table 2: Categories of Marks in each Question 1-14 

Question number Category Marks Colour in 

figures 

 

1 

Good 7.0 - 10 Green 

Average 3.0 - 6.0 Yellow 

Weak/poor 0 - 2.0 Red 

 

2 

Good 3.5 - 5.0 Green 

Average 1.5 -3.0 Yellow 

Weak/poor 0 -1.0 Red 

 

3 - 12 

Good 5.0 - 7.0 Green 

Average 2.5 - 4.5 Yellow 

Weak/poor 0 - 2.0 Red 

 

13 - 14 

Good 10 - 15 Green 

Average 5.0 - 9.0 Yellow 

Weak/poor 0 - 4.0 Red 

 

2.1 Section A: Objective Questions 

This section consisted of two objective questions. Question 1 had 10 

multiple choice items while question 2 had 5 matching items. Each item in 

both questions carried 1 mark. 

 

2.1.1 Question 1: Multiple Choice Items 

The items in this question were composed from eight topics. The topics are 

Organic Chemistry; Water; Hydrogen; Fuels and Energy; Matter; 

Laboratory techniques and Safety; Oxygen and Soil Chemistry. The 

candidates were required to choose the correct answer from five 

alternatives (A to E) and write its letter beside the item number in the 

answer booklet provided. 

The statistics show that 163,741 (99.9%) candidates attempted this 

question. The analysis of candidates’ performance indicates that 17.9 
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percent of the candidates scored 0 to 2 marks, 68.9 percent scored 3 to 6 

marks while 13.2 percent scored 7 to 10 marks. These statistics are 

displayed in Figure 1. 

 

 

Figure 1: Performance of candidates in question 1. 

 

Figure 1 shows that 82.1 percent of the candidates scored 3 to 10 marks, an 

indication of good performance in this question. 

Item (i) required the candidates to choose a response which provides an 

answer why water is referred to as the universal solvent. Analysis of the 

responses indicates that most of the candidates were able to choose the 

correct response E, Water dissolves more substances than any other known 

liquid. Those candidates had enough knowledge on the properties of water, 

that it dissolves more substances than any other liquid, hence a universal 

solvent.  

On the other hand, few candidates who chose other options had limited 

knowledge on the properties of water as most of them selected distractor C, 

water dissolves both organic and inorganic solutes. Those candidates were 

attracted by the terms organic and inorganic without knowing that the only 

organic solutes that are dissolved by water are polar ones but not all 

solutes. 
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In item (ii), the question required the candidates to identify the final 

product given when methane undergoes substitutional reaction with excess 

chlorine. Majority of the candidates were able to choose the correct 

response D, Tetrachloromethane. These candidaes had adequate knowledge 

on the free radical substitution reaction of alkanes, hence they were able to 

realize the correct response. They understood that other products like 

monochloromethane, dichloromethane, and trichloromethane were the 

intermediates. The candidates who opted for the distractors had inadequate 

knowledge on the free radical substitution reaction of methane. For 

example, the candidates who opted for distractor A, Chloromethane could 

not realize that with excess chlorine, the reaction would go to completion 

where all hydrogen atoms get substituted by free radical chlorine.  

Item (iii) required candidates to select the correct response for why 

hydrogen gas is collected over water and by upward delivery method. A 

considerable number of candidates chose the correct option, A, It is 

insoluble in water and less denser than air. Those candidaes had practical 

knowledge on the concept of laboratory preparation of hydrogen gas and its 

properties. Most of those who selected wrong options chose option D, it is 

soluble in water and less denser than air. These candidate had poor 

knowledge on the physical properties of hydrogen, hence they could not 

know that being soluble in water, hydrogen gas could not be collected over 

water.  

Item (iv) of the question provided candidates with fuels 1 Coal, 2 Fire 

wood, 3 Petrol, 4 Charcoal and were required to identify those which 

originate from fossils. The correct response was A, 1 and 3. Most 

candidates managed to choose the correct answer, an indication that they 

had sufficient knowledge on classification of fuels basing on their sources. 

The few candidates who chose the distractors lacked adequate knowledge 

on classification of fuels basing on their sources. 

Item (v) asked the candidates to select an option which was not the use of 

chromatography. The correct response was D (To bleach dye/colour). The 

candidates who gave incorrect responses did not recognize the concept of 

chromatography as a method of separation of mixtures. They were also not 

aware of the uses of chromatography. 

Item (vi) asked candidates to choose an answer which had a proper set of 

apparatuses to be used in grinding granules of a solid substance into fine 
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powder in a laboratory. The correct response was D, Pestle and mortar. 

Majority of candidates managed to choose the correct response. Those 

candidates had appropriate knowledge on the laboratory apparatuses and 

their uses. On the contrary, a few candidates who failed to chose the correct 

response, lacked sufficient knowledge on the basic chemistry-laboratory 

apparatuses and their uses.  

Item (vii) asked candidates to choose the method used in production of 

oxygen gas in large scale. The correct response was D, Fractional 

distillation of liquefied air. Most of the candidates chose incorrect 

alternatives, indicating that they had insufficient knowledge on the 

industrial preparation of oxygen gas.  

Item (viii) required candidates to choose a set of processes which uses a gas 

that ignites with a pop sound, when a lighted splint is passed through it. 

The correct response was B, Hardening oil, balloon filling and welding. 

This question was scored correctly by an average number of candidates 

who had adequate knowledge on the properties, uses and test for hydrogen 

gas.  

For item (ix), the candidates were required to choose the most correct 

statement about chemistry laboratory. The correct answer was A, Is a 

special room designed for conducting chemical tests. Most candidates 

chose the correct answer, indicating that they had adequate knowledge on 

the concept of chemistry laboratory. Some few candidates who opted for 

distractors failed to associate the term ‘chemical tests’ with a chemistry 

laboratory.  

In the last item (x), the candidates were required to choose the correct 

answer about the role of organic matter in the soil. The correct response 

was C, Reserving nutrients thus providing soil fertility. This item was 

averagely scored by the candidates. Conversely, some candidates who were 

not able to choose the correct option, had inadequate knowledge about the 

role of organic matter in the soil. 

The correct responses given by most of the candidates to items from 

different topics, indicated that they had adequate knowledge on the content 

examined. 
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However, items (iii), (v) and (vii) appeared to be more difficult to most 

candidates including the high scoring candidates. 

2.1.2 Question 2: Matching Items 

This question was comprised of items from only one topic, The Scientific 

Procedures. The question consisted of 5 items in List A which were to be 

matched with 7 responses from List B.  

The question was attempted by 163,684 candidates. The general 

performance was average as 42.4 percent of the candidates scored 2 marks 

and above. Candidates who scored 0 to 1.0 mark were 57.6 percent while 

37.9 percent scored 2.0 to 3.0 marks, and 4.5 percent scored 3.0 to 5.0 

marks. Further statistics of performance are shown in Figure 2. 

 

Figure 2: Performance of the candidates in question 2. 

 

Candidates who scored high marks in this question managed to match 

correctly most of the items. This indicates that the candidates were 

competent in relating the statements in List A with the steps of the scientific 

procedure in List B. 

Candidates who scored low marks related the statements in List A with the 

terms in List B incorrectly, especially items (i) and (v). Item (i) required the 

candidates to choose from List B, a terminology that shows how the results 

relate to hypothesis. Most of the candidates responded incorrectly by 

writing B, Data analysis, instead of A, Conclusion. The candidates were 
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not conversant with the meaning of data analysis. In data analysis, the 

researcher explains the results but does not give a statement of how the 

results relate to hypothesis. 

Item (v) required the candidates to choose a correct scientific step from List 

B in which a researcher explains the results. The correct match was B, Data 

analysis but some responded by writing A, conclusion. Those candidates 

were not knowledgeable enough about the steps of The scientific 

procedure.  

 
 

2.2 Section B: Short Answer Questions 

This section consisted of ten (10) short answer questions each carrying a 

total of 7.0 marks. The pass score in this section was 3.0 marks. 

 

2.2.1 Question 3: The Mole Concept and Related Calculations 

The question comprised parts (a) and (b). In part (a), candidates were asked 

to determine the number of chlorine molecules which are in 20 cm
3
 of 

chlorine gas at s.t.p. In part (b), candidates were required to compute the 

number of ions present in 5 g of Copper (II) nitrate.  

 

The question was answered by 149,635 (91.3%) candidates, out of whom 

18.5 percent scored 2.5 marks and above indicating a general poor 

performance. Further statistics are displayed in Figure 3. 
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Figure 3: Performance of the candidates in question 3. 

 

As shown in Figure 3, 1.6 percent of the candidates scored 5.0 to 7.0 marks, 

16.9 percent scored 2.5 to 4.5 marks whereas the majority (81.5 percent) 

scored from 0 to 2.0 marks.  

Some of the candidates who scored low marks gave incorrect responses as 

they used incorrect formulae while others made inappropriate calculations. 

For example, in answering part (a), some candidates were unable to convert 

the given data to relevant units, that would lead them to carry out required 

calculations. For instance, they did not convert 20 cm
3
 into dm

3
 or 22.4 dm

3
 

into cm
3
 units when dividing the volume given by the gram molar volume. 

In part (b), most of the candidates failed to arrive to the correct answer, 

because they could not work out the total number of moles of ions present 

in one mole of Cu(NO3)2 salt. They could not write a dissociation equation 

of the Cu(NO3)2 salt that gives one mole of Cu
2+

 and two moles of NO3
-
 

making a total of three moles of ions. For example, one candidate 

calculated the number of moles of copper (II) nitrate in 5 g instead of the 

number of moles of ions present. To get the number of ions, the candidate 

was supposed to multiply the total number of moles of ions present in that 

amount of Cu(NO3)2 salt by the Avogadro’s number. Basically, the low 

scoring candidates in this question were not good at mathematical 

manipulation and had inadequate knowledge on the mole concept and 

related calculations. Extract 3.1 represents an example of candidates’ poor 

responses. 



9 
 

 
Extract 3.1: An example of poor responses in question 3. 

In Extract 3.1 part (a), the candidate multiplied the volume of chlorine with 

the molar volume instead of diving the volume of chlorine by the gram 

molar volume. In part (b), he/she divided the mass of copper (II) nitrate by 

gram molar volume instead of dividing the given mass by the molar mass 

of copper (II) nitrate. 

On the other hand, candidates who performed well managed to determine 

correctly, the number of molecules present in 20 cm
3
 of chlorine gas at 

s.t.p. They also calculated the number of ions present in 5 g of copper (II) 

nitrate salt. This showed that those candidates were knowledgeable on the 

mole concept and related calculations, mathematical manipulation i.e 
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presentation of formulae, plugging data in formula and giving the final 

answer. Extract 3.2 shows an example of good responses.  
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Extract 3.2: An example of good responses in question 3. 

In Extract 3.2, the candidate determined correctly the number of chlorine 

molecules which are in 20 cm
3
 of chlorine gas at s.t.p, and calculated 

correctly the number of ions present in 5 g of copper(II) nitrate salt.  

 

2.2.2 Question 4: Acids, Bases and Salts 

The question consisted of two parts, (a) and (b). In part (a), candidates were 

required to distinguish normal salts from acidic salts based on their 

methods of preparation. In part (b), the candidates were tasked to give four 

uses of salts in daily life. 
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The statistics show that this question was attempted by 161,318 (98.5%) 

candidates. The performance was average as 58.5 percent of the candidates 

scored 2.5 marks or above. Statistics further indicate that, 41.5 percent 

scored from 0 to 2.0 marks, 49.9 percent 2.5 to 4.5 marks and 8.6 percent 

5.0 to 7.0 marks. Figure 4 shows the summary of these statistics. 
 

 
 

Figure 4: Performance of the candidates in question 4. 

 

Analysis of candidates’ responses shows that the candidates who scored 3.0 

to 7.0 marks, managed to distinguish normal salts from acidic salts based 

on the methods of preparation. They also gave four correct uses of salt in 

daily life such as in controlling soil pH and preservation of foods. For 

instance, one candidate wrote that ammonium chloride is used as an 

electrolyte in dry cells. The correct answers given by the candidates 

indicated that they had sufficient knowledge on salts. Extract 4.1 shows an 

example of correct responses. 
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Extract 4.1: An example of good responses in question 4. 

In Extract 4.1, the candidate distinguished correctly the normal salts from 

acidic salts basing on their methods of preparation, despite the grammatical 

errors. The candidate also gave four correct uses of salt in daily life. 

On the other hand, candidates who scored low marks were unable to 

differentiate normal salts from acidic salts based on the methods of 

preparation. In part (a) for instance, one candidate wrote; normal salt is the 

salt with all water removed while acidic salt is the one which contain water 

of crystallization. The statement shows that the candidate had a 

misconception that water of cystallization makes a particular salt acidic. 

Similarly, some of the candidates incorrectly regarded normal salts as the 

common salt. For instance, a candidate wrote that; the normal salt can be 

used when cooking while the acidic you can not use it for cooking because 

it have chemical which can lead to problem of health of man or woman. 

Such responses indicated that the candidates had insufficient knowledge 

about normal and acidic salts. 

In part (b), the candidates gave incorrect responses on the uses of salts in 

daily life. For example, one candidate wrote that salt is used in making food 

instead of being used to preserve food and adding food taste. Another 

candidate wrote that salt is used to make soil instead of specifying that salts 

are used as fertilizers to improve soil fertility. The incorrect responses 
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given by the candidates implied that, they had inadequate knowledge on the 

concept of salts. Extract 4.2 indicates a sample of poor responses. 

 

Extract 4.2: An example of poor responses in question 4. 

In Extract 4.2 part (a), the candidate differentiated incorrectly, the salts in 

connection with performance ‘biological experiment’ and usage in ‘green 

vegetables’. In part (b), the responses given were incorrect and had 

grammatical errors. 

 

2.2.3 Question 5: Hardness of Water 

The question consisted of two parts (a) and (b). In part (a), the candidates 

were required to distinguish temporary from permanent hardness of water. 

In part (b), the candidates were required to explain how to remove 

temporary and permanent hardness of water with the help of chemical 

equations. 

Statistics show that, 157,481 (96.1%) candidates attempted this question,  

out of which 11.2% scored 5.0 to 7.0 marks with 5.2% scoring full marks. 

Candidates who scored 2.5 to 4.5 marks were 21.5% while those who 

scored 0 to 2.0 marks were 67.3%. Generally, the performance was average 
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as 32.7% of the candidates scored 2.5 marks and above. Figure 5 

summarizes the performance in question 5. 

 

Figure 5: Performance of the candidates in question 5. 

Analysis of the candidates’ responses showed that, those who performed 

well in this question managed to distinguish between temporary hardness 

from permanent hardness of water. They wrote answers like; temporary 

hardness of water can be removed by boiling which is not the case for 

permanent hardness of water. They also explained correctly how to remove 

each type of hardness of water with the help of balanced chemical 

equations. This indicated that those candidates were conversant with the 

causes and means of removing the hardness of water. Extract 5.1 shows 

good responses from one of the candidates. 
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Extract 5.1: An example of good responses in question 5. 

In Extract 5.1, the candidate distinguished correctly, temporary from 

permanent hardness of water and gave ways of removing hardness of water, 

while supporting the explanations with the help of chemical equations. 

On the other hand, some candidates failed to distinguish between temporary 

and permanent hardness of water in part (a). For example, one candidate 

responded; Temporary hardness it is removed by add soap and permanent 

hardness it does not form lather of the soap. Apart from the grammatical 

errors, this response is not correct with respect to the concept of hardness of 

water. In part (b), most of the candidates gave incorrect responses regarding 

the removal of temporary and permanent hardness of water. For example, 

one candidate wrote; temporary hardness of water- this is the type of 

hardness water which is remove by chemical in the dail life. Similarly, 

another candidate wrote that permanent hardness of water can be removed 

by heating the vessel in use. Such incorrect responses indicated poor 

English language proficiency. In some cases, few candidates gave either 
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incomplete or inappropriate chemical equations in this part. For example, in 

an attempt to explain the softening of hard water by using washing soda, 

one candidate gave the following chemical equation: 

)(2)(2)(3)(3)( glsaq COOHMgCOHCOMg   

In the chemical equation, the reactant and products were not correct.  
 

The correct equation was supposed to be; 

)()()()( 423324 aqSONasMgCOaqCONaaqMgSO   

Further examples of inappropriate chemical equations provided by 

candidates were )(2)(2)( lq OHCaooHCa   and gaq coMgoMgco 23   

The incorrect chemical equations written by the candidates implied that 

they had inadequate knowledge in writing chemical equations. Extract 5.2 

illustrates one of the incorrect responses.  
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Extract 5.2: An example of poor responses in question 5. 

In Extract 5.2 part (a), the candidate gave incorrect explanations for each of 

the two types of hardness of water. Likewise, the candidate gave 

inappropriate chemical equations in part (b).  

 

2.2.4 Question 6: Chemical Kinetics, Equilibrium and Energetics. 

This question comprised parts (a) and (b). Candidates were provided with 

the equation for contact process at equilibrium as follows:  

-1

2 2 3
2SO (g) + O (g) 2SO (g) ΔH = 94.9kJ mol  

In part (a) (i), the candidates were required to justify whether the forward 

reaction is an exothermic or endothermic reaction. In part (a) (ii), they were 

required to explain the suitable adjustment of temperature and pressure in 

order to maximize the proportion of the product.  

In part (b) (i), the candidates were required to explain the possible defect of 

subjecting the contact process into very high pressure and very low 
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temperature. In the last item, (b) (ii), the candidates were required to name 

the catalyst used to speed up the rate of formation of sulphur trioxide before 

attaining the equilibrium. 

The question was attempted by 147,961 (90.3%) candidates of which 

70.5% scored 0 to 2.0 marks, 21.9% scored 2.5 to 4.5 marks and 7.6% 

scored 5.0 to 7.0 marks. Generally, the performance in this question was 

poor as only 29.5% of the candidates scored 3.0 marks and above. Figure 6 

shows the distribution of candidates’ scores in question 6. 

 

Figure 6: Performance of the candidates in question 6. 

 

The candidates who scored 0 to 2.0 marks were not able to produce the 

correct responses to fulfill the requirement of the question. In part (a) (i) for 

instance, some of the candidates failed to justify that the forward reaction is 

an exothermic process. In answering the question, one candidate incorrectly 

wrote, Endothermic reaction, because the endothermic reaction it absorb 

the heat from the surrounding. This candidate was not aware that the 

negative value of enthalpy change designates an exothermic reaction rather 

than endothermic one. Other candidates identified the reaction as 

exothermic process, but they failed to give logical justification. For 

example one candidate wrote; The reaction is exothermic because in the 

exothermic the reaction is forward and backward reaction due to reversible 

reaction. This candidate could not interpret the role of the negative sign in 

the enthalpy change.  
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In part (a) (ii), some of the candidates failed to explain the way to adjust 

temperature and pressure in order to maximize the proportion of the product 

at equilibrium. For example, one candidate wrongly explained that; when 

temperature increase from the product the reaction will favour backward; 

when the pressure increase there are no effect. This candidate was unaware 

that decreasing the temperature and increasing the pressure could increase 

the yield of the product simply because the reactants will collide much 

often to form the products. In part (b) (i), candidates’ responses show that 

most of them did not understand the demand of the question as they gave 

responses contrary to the expected ones. For instance, one candidate wrote: 

Very high pressure and very low temperature favour the contact process 

because it led to the formation of the sulphuric acid. Another candidate 

responded by writing; Because contact process is the manufacturing 

industry of sulphuric acid. 

 

In part (b) (ii), some candidates mentioned other chemical substances apart 

from the usual catalyst, which is vanadium pentoxide (V2O5). An example 

was from a candidate who mentioned potassium permanganate. Yet another 

candidate cited incorrectly, iron manganese(IV) oxide. These incorrect 

responses given indicated that those candidates had inadequate knowledge 

about the contact process. Extract 6.1 shows a sample of poor responses. 
 

 
Extract 6.1: An example of poor responses in question 6. 

In extract 6.1, the candidate named the forward reaction as an endothermic 

instead of exothermic, and gave inappropriate adjustment of temperature and 

pressure. Lastly, the candidate gave a reason instead of naming the catalyst 

required in the contact process. 
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On the contrary, some candidates managed to identify the forward reaction 

as an exothermic. They explained the strategy of decreasing temperature 

and increasing pressure to maximize the yield of sulphur trioxide at 

equilibrium. Some of them managed to state the disadvantages of 

subjecting the contact process to high pressure and low temperature. 

Similarly, the candidates identified the appropriate catalyst which is 

vanadium pentoxide. Extract 6.2 portrays an example of good responses 

from one of the candidates. 

 

 

Extract 6.2: An example of good responses in question 6. 

In Extract 6.2 part (a), the candidate identified correctly the forward reaction 

as exothermic with appropriate justification. The candidate also explained 

how temperature and pressure can be adjusted to maximize the proportion of 

the products in the equilibrium mixture. In part (b), the candidate gave 
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correct impact of applying with high pressure and low temperature; and 

named the catalyst required in the contact process. 

 

2.2.5 `Question 7: Formula, Bonding and Nomenclature 

The question consisted of two parts (a) and (b). In the stem of the question, 

the candidates were provided with the information about an atom of 

element X (having atomic number 11) combining with an atom of element 

Y (having atomic number 9) to form a compound. Part (a) required the 

candidates to write the formula of the compound formed and state the type 

of bond formed in it. In part (b), the candidates were required to give four 

properties of the compound represented in part (a). 

The question was attempted by 153,359 (93.6%) candidates of whom 

59.9% scored 0 to 2.0 marks, 20.8% scored 2.5 to 4.5 marks and those who 

scored from 5.0 to 7.0 marks were 19.3%. The general performance in this 

question was average as 40.1% of the candidates scored 2.5 marks and 

above. Summary of candidates’ performance is represented in Figure 7. 

 

 

Figure 7: Performance of candidates in question 7. 

Candidates who scored high marks, wrote the correct formula of the 

compound XY and stated correctly the type of bond as an ionic. The 
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candidates also gave four correct properties of the compound XY. This 

indicated that the candidates had adequate knowledge on the concept of 

chemical bonding. Extract 7.1 shows a sample of good responses. 

 

Extract 7.1: An example of good responses in question 7. 

In Extract 7.1, the candidate wrote correctly the formula XY for the 

compound formed and named the bond as ionic (electrovalent). The 

candidate also gave four correct properties of the compound XY.  

On the other hand, the candidates who scored low marks were unable to 

identify the type of bond formed between elements X and Y in part (a). For 

instance, one candidate incorrectly stated that, the type of bond formed is 

Covalent bond due to the sharing of electrons. This candidate was unaware 

that compound XY should have an ionic bond which is formed by transfer 

of electrons. Correspondingly, there were cases in which some few 

candidates defined bond instead of specifying the type of bond present. For 

instance, one candidate defined covalent bond as the type of chemical bond 

where share the element in electrochemical series. 

 

In part (b), most of the candidates did not manage to write the correct 

properties of the compound XY as some of them wrote partially while 

giving answers which did not address the requirement of the question. For 

instance, there were candidates who wrote that compound XY (NaF) 

conducts electricity. However, they failed to specify that the compound 

should be in molten form or aqueous state. Moreover, some candidates 

gave properties of mixtures, an indication that they misunderstood the 
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question. For example, one candidate wrote that the substance can be split 

into its parts via physical means. Poor performance of the candidates was 

attributed to inadequate knowledge on the concept of chemical bonding. 

Extract 7.2 illustrates one of the poor responses.  

 

Extract 7.2: An example of poor responses in question 7. 

In Extract 7.2, the candidate named incorrectly the elements as nitrogen and 

fluorine, instead of giving the type of bond and the formula of compound 

XY. In part (b), the candidate wrote the application of the compound XY 

instead of giving its properties.  

 

2.2.6 Question 8: Non-metals and Their Compounds 

This question consisted of parts (i), (ii), (iii) and (iv). The candidates were 

required to explain the following facts with the aid of balanced chemical 

equations: 

(i) Sulphur dioxide in solution is a powerful reducing agent. 

(ii) Sulphur dioxide in solution acts as a bleaching agent. 

(iii) Sulphur dioxide can reduce chlorine and itself become oxidized. 

(iv) When hydrogen sulphide is passed through sulphur dioxide gas, 

yellow deposits are produced. 



25 
 

 

This question was attempted by 111,907 (68.3%) candidates, out of whom 

99.3% scored 0 to 2.0 marks, 0.4% scored 2.5 to 4.5 marks and only 0.3% 

scored 5.0 to 7.0 marks. Candidates who scored 3.0 marks and above were 

93.0% with 0.7% scoring a zero mark. This indicates that the general 

performance in this question was poor. Summary of candidates’ 

performance is shown in Table 2.  

 

Table 3: Performance of candidates in question 8. 

Scores (Marks) 0 – 2.0 2.5 - 4.5 5.0 – 7.0 

Percentage of Candidates 99.3 0.4 0.3 

 

Analysis of the responses shows that most candidates scored low marks as 

they failed to explain the asked concepts. They also failed to use balanced 

chemical equations in the respective concepts. Some of them gave partial 

answers while others gave vague explanations. For instance, one candidate 

responded to item (i) by writing: in the solution sulphur dioxide releases its 

sulphur faster than oxygen. In item (ii), most of the candidates could not 

account for the bleaching property of sulphur dioxide when in solution. An 

example was from a candidate who wrote; sulphur in solution it act as a 

bleaching agent,because it can dissociate.  

 

Similarly, the majority of candidates responded incorrectly to items (iii) 

and (iv). In most cases, chemical equations were not included in their 

responses. The main reason for the poor performance was the lack of 

appropriate knowledge about properties of compounds of non-metals. 

Extract 8.1 depicts a sample of poor responses.  
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Extract 8.1: An example of poor responses in question 8. 

In Extract 8.1, the candidate gave incorrect explanations and did not write 

any chemical equation. 

On the contrary, the few candidates who managed to give correct responses 

accounted clearly for the scientific facts in (i) – (iv) with the aid of 

balanced chemical equations. A sample of good responses is shown in 

Extract 8.2. 

 



28 
 

 



29 
 

 

Extract 8.2: An example of good responses in question 8. 

In Extract 8.2, the candidate gave correct explanations in all parts of the 

question being supported with chemical equations.  

 

2.2.7 Question 9: Matter 

The question consisted of parts (a) and (b). Part (a) required the candidates 

to write the chemical symbols for beryllium, boron, neon, nitrogen and 

phosphorus. Part (b) required candidates to account for the fact that some of 

the elements are assigned symbols with only one letter while others bear 

symbols having two letters. 
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The analysis of candidates’ performance shows that the question was 

attempted by 160,167 (97.8%) candidates. Candidates who scored 0 to 2.0 

marks were 7.9%, those who scored 2.5 to 4.5 marks were 32.5% and 

59.6% scored 5.0 to 7.0 marks. Thus, the general performance of the 

candidates in this question was good as 92.1% scored 2.5 marks and above. 

Statistics of performance are summarized in Figure 8.  

 

 

Figure 8: Performance of candidates in question 9. 

 

The candidates who scored high marks were able to write the chemical 

symbols for beryllium, boron, neon, nitrogen and phosphorus which are Be, 

B, Ne, N and P, respectively. They also clearly explained the reason some 

elements are assigned symbols with only one letter while others bear 

symbols with two letters. For instance, one candidate wrote that it is done 

to avoid two or more elements having the same chemical symbol. This is 

because there are elements which have the same first letter such as 

beryllium and boron. Extract 9.1 illustrates a sample of good responses in 

this question.  
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 Extract 9.1: An example of good responses in question 9. 

Extract 9.1 shows responses given by a candidate who wrote correct 

symbols of the elements in part (a) and gave appropriate justification for 

the difference in assigning chemical symbols to elements. 

  

On the other hand, the candidates who scored 0 to 2 marks failed to write 

the chemical symbols for the given elements in part (a). The common 

misconception to most candidates in this part was writing the first letter of 

the chemical symbols in lowercase. For instance, one candidate wrote b, n, 

n and p for boron, neon, nitrogen and phosphorus respectively. This 

implied that the candidate had insufficient knowledge on the concept of 

chemical symbols.  

 

In part (b), some of the candidates gave incorrect explanations regarding 

assigning chemical symbols. For example, one candidate explained that; 

those bearing one letter is because of one atom and if two atoms are 

present two letters are used. In a similar case, another candidate wrote that 

small atoms have one letter and big atoms are given two letters. Further 
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analysis of the candidates’ responses showed that some of them skipped the 

question. Generally, the candidates had inadequate knowledge on the 

chemical symbols of elements. Extract 9.2 illustrates a sample of poor 

responses. 

 

Extract 9.2: An example of poor responses in question 9. 

In Extract 9.2, the candidate wrote an incorrect chemical reaction instead of 

chemical symbols in part (a). In part (b), the candidate gave a wrong reason 

on why some elements are assigned one or two letters while writing their 

chemical symbols. 

 

2.2.8 Question 10: Formula, Bonding and Nomenclature 

Question 10 was comprised of parts (a) and (b). In part (a), the candidates 

were required to give three advantages of using chemical equations over 

word equations. In part (b), they were required to calculate the molecular 

formula of a compound composed by 22.2% zinc, 11.6% sulphur, 22.3% 

oxygen and the rest percentage being water of crystallization. The 

molecular mass of the compound was given as 283. 

 

The question was attempted by 159,452 (97.3%) candidates, out of whom 

70.5% scored 0 to 2.0 marks, 22.9% scored 2.5 to 4.5 marks and 6.6% 

scored 5.0 to 7.0 marks. The candidates who scored 2.5 marks and above 

were only 29.5% implying that the performance was poor. Figure 9 shows 

the summary of performance in question 10. 
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Figure 9: Performance of candidates in question 10. 

 

In part (a), candidates who failed to give correct responses to most part of 

the question, wrote statements which did not satisfy the demand of the 

question. For example, one candidate wrote the following statements; (i) it 

help to form double reaction of compounds (ii) it helps to produce simpler 

substance of the element. (iii) it help to form reactant and product. Those 

statements suggest that the candidate understood the requirement of the 

question but had inadequate knowledge concerning chemical equations. 

Other candidates wrote irrelevant responses, which implied guessing. For 

instance, one candidate wrote (i) the equation is understood well to the 

people. (ii) it is simple equation (iii) it does so accurate to other equations. 

The required advantages of chemical equations over word equations 

include (i) All types of atoms involved are shown in the equation (ii) States 

of reactants and products are normally shown (iii) The atoms present can 

be balanced. 

 

Similarly, part (b) was poorly attempted by most of the candidates. Some of 

them failed to compute the percentage of the water of crystallization at the 

initial stage of calculating the molecular formula of hydrated zinc sulphate. 

Others, hardly wrote the percentages for each element without moving to 

further steps of calculation. There were also candidates who incorrectly 

dealt with zinc, sulphur and oxygen without considering the water of 
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crystallization in the calculation. The failure of candidates in this question 

was mainly due to poor mathematical skills. Extract 10.1 shows a sample of 

poor responses given by one of the candidates. 

 

 

Extract 10.1: An example of poor responses in question 10. 

In Extract 10.1 part (a), the candidate gave uses of hydrogen gas instead of 

the advantages of using chemical over word equations. In part (b), the 

candidate used wrong mathematical procedures to calculate the percentage 

composition of the compound. 
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Candidates who managed to give correct responses wrote at least three 

advantages of using chemical equations over word equations. They also 

calculated the molecular formula of the compound using correct 

mathematical procedures. Generally, those candidates had appropriate 

knowledge on how to write chemical formula. Extract 10.2 shows a sample 

of good responses.  
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Extract 10.2: An example of good responses in question 10. 

Extract 10.2 is a sample of responses from a candidate who correctly gave 

three advantages of using chemical equations over word equations. Also, 

the candidate calculated correctly the molecular formula of the compound. 
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2.2.9 Question 11: Chemical Equations 

The question appeared as follows: A form three student conducted 

experiments in the laboratory to synthesize nitrogen, ammonia and ethane. 

The experimental results were tabulated as follows. 

 

Experiment Reagents Conditions Products 

1 Lead nitrate Heat Lead oxide,oxygen 

gas and nitrogen 

gas 

2 Gaseous hydrogen and 

gaseous nitrogen 

Catalyst Ammonia gas  

3 Ethene gas and 

hydrogen gas 

Catalyst Ethane 

 

The candidates were required to write word equations and their 

corresponding chemical equations to summarize the reactions taking place 

in each of the experiments 1 to 3. 

 

The analysis of candidates’ performance shows that, this question was 

attempted by 136,811 (83.5%) candidates in which 69.1% scored 0 to 2.0 

marks, 20.4% scored 2.5 to 4.5 marks and 10.5% scored 5.0 to 7.0 marks. 

The general performance was average as 30.9% of the candidates scored 

2.5 marks or above. Summary of candidates’ performance is shown in 

Figure 10.  
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Figure 10: Performance of candidates in question 11. 

 

Candidates who scored high marks wrote correctly, the word equations 

with their corresponding chemical equations for the reactions taking place 

in experiments 1 to 3. Those candidates had adequate skills of writing both 

word and chemical equations. Extract 11.1 shows a sample of correct 

responses to this question. 

 

 

Extract 11.1: An example of good responses in question 11. 

Extract 11.1 is a sample of a response of a candidate who wrote correctly 

both equations for experiment 1, 2 and 3. 
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On the other hand, the candidates who scored low marks failed to write the 

correct word equations and chemical equations for experiments 1, 2 and 3. 

Some of the candidates wrote statements with no proper meaning, instead 

of chemical equations. For example, one candidate wrote; (i) lead nitrate 

passed through heat to produce lead oxide, oxygen gas and nitrogen 

gas.(ii) Gaseous hydrogen react to gaseous nitrogen under a catalyst to 

produce ammonia gas (iii) Ethene gas react to hydrogen gas under a 

catalyst and formed Ethane. Such responses gave a reflection that the 

candidate had inadequate knowledge on formulating chemical equations 

from word equations. Other candidates wrote inappropriate chemical 

symbols and state symbols in their chemical equations. For example, one 

candidate wrote; (i) 22 Hopbopb  . (ii) AmmoniaNH 22  (iii) 

322 CHHCH  . All the three equations are not correct. The state 

symbols were not shown as required. The same candidate did not write 

word equations. In addition, the candidate did not balance the chemical 

equations. Such responses indicated that the candidates lacked skills in 

writing both word and chemical equations. Failure of the candidates to 

write correct equations was attributed to inadequate knowledge on chemical 

reactions and inadequate skills of writing balanced chemical equations. 

Extract 11.2 shows a sample of poor responses from one of the candidates. 

 

 
Extract 11.2: An example of poor responses in question 11. 

Extract 11.2 is a response from a candidate who gave incorrect chemical 

equations for experiment 1, 2 and 3. 
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2.2.10 Question 12: Fuels and Energy 

The question consisted of parts (a) and (b). Part (a) required the candidates 

to give four ways in which fossil fuels are detrimental to the environment. 

In part (b), they were required to explain the production of biogas by using 

domestic wastes. 

 

The analysis of candidates’ performance shows that, this question was 

attempted by 146,291 (89.3%) candidates in which 84.2% scored 0 to 2.0 

marks including 53.5% who scored a zero mark. Those who scored 2.5 to 

4.5 marks were 10.7% and 5.1% scored 5.0 to 7.0 marks. The general 

performance was poor as only 15.8% of the candidates scored 2.5 marks 

and above. Figure 12 gives summary of the performance of the candidates.  

 

 
 

Figure 12: Performance of the candidates in question 12. 

 

The candidates who scored low marks failed to explain how the fossil fuels 

are detrimental to the environment in part (a). For instance, one candidate 

wrote; (i) it used to lubricate machine (ii) it used for cooking (iii) it used to 

burning waste material (iv) Recycling and re-use. The candidate gave 

responses pertaining to the uses of fuels, an indication that he/she did not 

understand the requirement of the question. Others responded by writing 

the qualities of a good fuel instead of harmful effects of fossil fuels. For 
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example, one candidate wrote; (i) Does not poisonous (ii) Environmental 

friendly, example charcoal (iii) it is cheap (iv) it has high heat content. 

 

In part (b), some of the candidates gave partial answers while others failed 

to answer the question completely. Most of them had poor English 

language proficiency in such a way that their responses were not 

understood. For example one of the candidates responded that the biogas 

was be produced from the fees of the animal such as cow and also biomas 

produced when humanbeing feces collect and in place that it contain most 

duty gases from feces of animals. Generally, the candidates had inadequate 

knowledge on the mechanism of the biogas plant. Extract 12.1 illustrates a 

sample of poor responses from one of the candidates. 
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Extract 12.1: An example of poor responses in question 12. 

Extract 12.1 is a sample of a response from a candidate who failed to 

explain the ways in which fossil fuels are detrimental to the environment 

and how biogas is produced by using domestic waste. 

 

On the other hand, candidates who scored high marks in this question 

explained clearly four ways in which fossil fuels are detrimental to the 
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environment. They also managed to explain briefly the production of 

biogas by using domestic waste. Extract 12.1 illustrates a sample of good 

responses from one of the candidates. 

 

Extract 12.2: An example of good responses in question 12. 

In Extract 12.2, the candidate correctly explained four ways in which fossil 

fuels are detrimental to the environment. The candidate also explained the 

production of biogas using domestic wastes. 

 

2.3 Section C: Essay Questions 

This section had two questions carrying fifteen (15) marks each. Candidates 

were required to answer only one (1) question. 
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2.3.1 Question 13: Laboratory Techniques and Safety 

In this question, the candidates were required to explain the handling of 

chemicals having the warning signs of flammable, corrosive, harmful, 

explosive and toxic in a laboratory. 

 

The analysis of candidates’ performance shows that the question was opted 

by 73,844 (45.1%) candidates of whom 63.1% scored 0 to 4.0 marks, 

23.9% scored 5 to 9 marks and 13% scored 10 to 15 marks. The percentage 

of candidates who scored 5 marks and above was 36.9% implying that the 

general performance was average. Figure 12 gives a summary of the 

performance in this question. 

 

 
 

Figure 12: Performance of candidates in question 13. 

 

The candidates who scored high marks managed to write essays adhering to 

the requirements of the question. They started by writing an appropriate 

brief introduction. The main body was presented in paragraphs. Each of the 

paragraphs explored a specific category of chemicals. Finally, they gave a 

precise and concise conclusion in the last paragraph. Extract 13.1 shows a 

sample of good responses in this question. 
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Extract 13.1: An example of good responses in question 13. 

Extract 13.1 is a sample of responses from a candidate who correctly 

explained how to handle flammable, corrosive, harmful, explosive and 

toxic chemicals in the laboratory. 

However, the candidates who scored low marks in this question failed to 

write a relevant introduction in relation to the given question. Others 

sketched diagrams of the warning signs instead of writing an essay. This 

was attributed to inability to understand the demand of the question. Other 

candidates wrote vague sentences due to poor English language 

proficiency. For example, one candidate wrote; hamful explosive, this is a 

substance that cause the death, it used in the laboratory. There were also 

candidates who presented their work in a disorganized manner and gave 

inappropriate conclusions. For instance, there was a candidate who wrote 

that, therefore students and teachers should be carefully when are in the 

laboratory so as to help the accidents which are caused by careless of 

teacher and students. These incorrect responses indicated that the 

candidates lacked sufficient knowledge on the topic of Laboratory 
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Techniques and Safety. Extract 13.2 shows a sample of poor responses 

given by one of the candidates. 
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Extract 13.2: An example of poor responses in question 13. 

In Extract 13.2, the candidate wrote the laboratory rules instead of 

explaining the handling of flammable, corrosive, harmful, explosive and 

toxic chemicals in the laboratory. 
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2.3.2 Question 14: Extraction of Metals 

The question required the candidates to explain six measures to minimize 

the environmental degradation caused by extraction of metals in Tanzania. 

The question was opted by 86,138 (52.6%) candidates of which 25.8% 

scored 0 to 4.0 marks, 40.6% scored 5.0 to 9.0 marks and 33.6% scored 

10.0 to 15.0 marks. The percentage of candidates who scored 5.0 marks and 

above was 74.2% implying that the overall performance was good. Figure 

13 gives a summary of the candidates’ performance. 

 

 
 

Figure 13: Performance of candidates in question 14. 

 

The candidates who scored high marks in this question managed to write 

essays that adhere to the demands of the question. They began writing a 

brief but substantial introduction. They organized the main body into five 

to seven paragraphs. Finally, they gave relevant conclusions summarizing 

the whole package about handling of chemicals in the laboratory. Extract 

14.1 shows sample of good responses in question 14. 
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Extract 14.1: An example of good responses in question 14. 
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Extract 14.1 shows responses of a candidate who correctly explained six 

measures to be taken in order to minimize environmental degradation due 

to extraction of metals in Tanzania. 

 

Conversely, the candidates who scored low marks in this question failed to 

write a relevant introduction in relation to the given question. Others 

switched to responses addressing other topics. For example, some 

candidates wrote about soil conservation. These candidates discussed points 

such as, contour farming, overgrazing, monocropping and crop rotation, 

instead of explaining the measures for minimizing the environmental 

degradation caused by extraction of metal in Tanzania. This was due to 

failure to comprehend the demand of the question. Other candidates wrote 

vague sentences because of poor English language proficiency. Similarly, 

there were also some candidates who mentioned some points without 

elaborating them. Others presented their work in a disorganized manner and 

concluded by mixing unrelated ideas. For example, one candidate wrote 

that, those mentioned above are the measures to be taken in order to 

minimize the extraction of metals in Tanzania. This is present due to mis-

understanding of other people so in order to avoid any people should be 

aware about how to minimize the environmental degradation. Failure of the 

candidates to give correct responses indicated that, they lacked adequate 

knowledge on the effects of extraction of metals to the environment. They 

also lacked skills of organizing ideas to accomplish an essay. Extract 14.2 

shows a sample of poor responses given by one of the candidates. 
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Extract 14.2: An example of poor responses in question 14. 

Extract 14.2 is a sample response from a candidate who gave wrong 

statements as measures for minimizing the environmental degradation 

caused by extraction of metals in Tanzania. 

 

3.0 ANALYSIS OF CANDIDATES’ PERFORMANCE IN EACH TOPIC 

In CSEE 2019, a total of 18 topics out of 27 topics were examined in 

Chemistry. The general performance in all the topics was average as 42.2 

percent of the candidates scored above the average. Candidates’ 

performance was the highest with 92.1 percent in the topic of Matter which 

was examined in question nine. Question one which was composed from 

the topics of Organic Chemistry; Water; Hydrogen; Fuels and Energy; 

Matter; Oxygen and Soil Chemistry was the second highly performed with 

82.1 percent. The topic of Extraction of Metals also attained good 

performance with 74.2 percent of candidates who passed.  

 

Candidates’ performance was average in six (6) topics which were: Acids, 

Bases, and Salts, Scientific Procedures, Laboratory Techniques and Safety, 

Formula, Bonding and Nomenclature, Hardness of Water and Chemical 

Equations.  

On the contrary, the topics of Chemical Kinetics, Equilibrium and 

Energetics, The Mole Concept and Related Calculations, Pollution and 

Non-metals and Their Compounds were poorly performed by the 

candidates. Summary of the candidates’ performance in all topics examined 

is shown in the appendix.  
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

4.1 Conclusions  

The overall analysis showed that the general performance of the candidates 

in Chemistry for CSEE 2019 was good as 76.76 percent of the candidates 

passed. However, the performance of the candidates in some of the topics 

was weak due to a number of reasons. The following are the factors which 

caused failure of candidates.  

(a) Inadequate knowledge in various topics as some of the candidates’ 

responses were far from the required answers. There were cases in 

which candidates skipped some items or gave incomplete answers.  

(b) Inappropriate use of chemical symbols, chemical formulae and 

inability to write well balanced chemical equations. For instance, some 

candidates wrote incorrect chemical equations in questions number 5, 8 

and 11. 

(c) Poor numerical skills including the wrong manipulation of units in 

calculations. This was evident in responses given by the candidates to 

question 3 and 10. 

(d) Poor English language proficiency as shown by some responses from 

the candidates who failed to convey their ideas. 

(e) Inability to identify the demand of the questions. Some candidates’ 

responses referred to concepts which were different from those asked. 

(f) Lack of individual skills to organize ideas and concepts when giving 

explanations especially in essay type questions. 

4.2 Recommendations 

In order to improve the performance of the candidates in Chemistry subject, 

the following suggestions are presented: 

(a) Teachers and school administrators are advised to emphasize 

English speaking and writing programs in their institutions. 

(b) The topic of Mole Concept and Related Calculations should be 

given a special consideration such as the use of models, wall charts, 
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pictures and more examples involving calculations being done 

group wise then individually during teaching and learning process. 

(c) Teachers should regularly make use of teaching aids such as models 

of molecules and charts showing formulae of reaction equations 

during teaching various chemistry topics. 

(d) Students should be advised to spend their time to practice writing 

chemical formulae and balancing chemical equations. 

(e) Students are advised to read questions carefully and understand 

their demands before attempting them. 
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Appendix 

ANALYSIS OF CANDIDATES’ PERFORMANCE PER TOPIC  

S/N Topic 
Questi

on  

Percentage of 

Candidates who 

Scored an 

average of 30 

Marks and above 

Remarks  

1 Matter 9 92.1 Good 

2 Organic Chemistry; Water; 

Hydrogen; Fuels and Energy; 

Matter; Laboratory techniques 

and Safety; Oxygen and Soil 

Chemistry. 

1 82.1 Good 

3 Extraction of Metals 14 74.2 Good 

4 Acids, Bases and Salts 4 58.5 Average 

5 The Scientific Procedures 2 42.4 Average 

6 Laboratory Techniques and 

Safety 
13 36.9 Average 

7 Bonding, Formula and 

Nomenclature  
7 & 10 34.8 Average 

8 Hardness of Water 5 32.7 Average 

9 Chemical Equations 11 30.9 Average 

10 Chemical Kinetics, Equilibrium 

and Energetics  
6 29.5 Weak 

11 Mole Concept and Related 

Calculations 
3 18.5 Weak 

12 Pollution 12 15.8 Weak 

13 Non-metals and Their 

Compounds  
8 0.7 Weak 

 

 




