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SEC Chemistry 
May 2006 Session 

Examiners' Report 
 
 
Part 1: Statistical Information 
 

Table 1 shows the distribution of grades awarded during the May 2006 session. 
 
Table 1: Distribution of grades awarded in May 2006 

Grade   1     2    3    4    5    6    7    U   Abs   Total 

Paper A 71 126 121 120 118 - - 95 4 655 

Paper B - - - 21 18 18 29 115 7 208 

Total 71 126 121 141 136 18 29 210 11 863 

% of Total 8.23 14.60 14.02 16.34 15.76 2.09 3.36 24.33 1.28 100% 

 
The total number of candidates for the May 2006 session was 863, and there were 
more students (14) attempting paper B compared to last year. 
 
The overall standard was rather satisfactory, with students sitting for paper A 
performing much better than those opting for paper B. The percentage pass rate in 
paper A (grade 1-5) was lower (84.9%)  than that in previous years (93.6% in May 
2005, 88.3% in May 2004 and 86.8% in May 2003). An even more significant drop in 
pass rate (grades 4-7) over the previous year (41.4% in May 2006 compared with 
57.7% in May 2005) was registered for those who opted for paper B. This tendency 
was also shown last year where a drop of 6.3% over the previous examination session 
was registered. 
 
A candidate is only considered as ABSENT if s/he fails to turn up for both 
examination sessions AND fails to submit the Chemistry Lab book. During this 
session there were no students who failed to submit their practical book and obtained 
a pass mark. The same applies for those who failed to attend one or more of the 
examination sessions.  
 
Part 2: Comments regarding performance 
 
2.1 Remarks on Paper 1 
 
General Comments 
 

1. The paper distinguished between students of various abilities and there was 
again a strong correlation between the performance of candidates in Paper I 
and Paper II. 

2. Many marks were lost in fundamental mistakes such as incorrect formulae, 
unbalanced equations and incomplete or incorrect calculations. 

3. Some improvement was registered (over the past sessions) as regards the 
organic chemistry questions, however there are still many candidates who still 
fail in this area either by giving partial answers or leaving them out. 
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Table 2 shows the overall average marks obtained by candidates in all Paper I 
questions. 
 
Table 2: Overall average marks obtained in Paper 1 questions 

Question No. 1 2 3 4 5 6 7 8 9 10 11 
Overall 
Average 

Max mark 6 8 6 4 11 8 4 7 6 20 20 100 
Global average 4.2 4.0 4.0 2.4 6.9 4.1 2.5 4.5 4.9 8.2 7.1 52.8 
Paper 2A 
Candidates 4.6 4.8 4.7 2.9 8.0 4.5 2.8 5.2 5.2 9.9 8.6 61.1 
Paper 2B 
Candidates 2.9 1.3 1.8 1.1 3.5 2.5 1.7 1.9 4.0 2.4 2.1 25.4 

 
4. Students opting for Paper 2A obtained better marks on each question than 

those who chose paper 2B. However, most students did not perform so well in 
Section 2 of the paper, the average marks for Paper B being very low. 

5. It was noted that students who obtained good marks in Section 1 obtained 
similar marks in Section 2, implying that students faring well in one section 
did well in the other, and vice-versa. 

 
 
Section 1  
 
Q1. On average students performed well in this question. However, there were a 
number of students who experienced problems with parts of this question.  Some 
assumed that heating sodium chloride would give off chlorine, when the correct 
answer should have been lead(II) nitrate. An analogous mistake was that whereby a 
coloured gas was produced at the anode where the answer should have been sodium 
chloride rather than lead(II) nitrate. This shows that some students tend to confuse the 
effect of heating substances with electrolysis. Others thought that sodium hydrogen 
carbonate and glucose were both thermally stable. 
 
Q2. Students encountered several problems with this question, the main difficulties 
being the interpretation of a weak acid, writing a correct equation and naming two 
substances which would react together to produce lead(II) chloride. Candidates should 
note the importance in distinguishing between a strong and weak acid. A weak acid 
cannot be described as having a low pH since strong acids can also be of low pH. 
Some interpreted a weak acid as a substance with a moderately high pH (4-7).  The 
strength of the acid depends on the extent of dissociation in aqueous solution. 
 
The formula of ethanoic acid was quite often given incorrectly as C2H5COOH or 
C2H5OH, rather than CH3COOH.  
 
Problems with the preparation of an insoluble salt were evident in the final part of the 
question. Several students started off with an insoluble lead salt to obtain another 
insoluble lead salt, showing a lack of basic understanding about the formation of salts. 
 
Q3.  Although a good number of students gave correct answers to this question, one 
must note a few points. Students should read the question carefully- a number of 
students used zinc instead of magnesium in the first part of the question. It is highly 
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probably that either they had learned the equation or only knew that zinc reacted with 
the acid. There were also some problems with students failing to include the oxidation 
number with manganese(IV) oxide while others included it as part of the equation. 
The final part of the question showed that some students are reluctant to write 
complete answers. The answer given by some students for the test for oxygen was 
simply "with a glowing splint" or "with a splint".  
 
Q4. Most students did quite well in this question, the main problems being those 
connected with incorrect state symbols. 
 
Q5.  The first part of the question was answered fairly well by the students. This 
was not the case with part (b) whereby students had to draw a simple labelled 
diagram.  A considerable number of marks were lost for failing to label, incorrect 
labelling and missing parts in the set up.   
 
The final part of the question was another hard nut for some students, some giving 
wrong reducing agents and also the wrong explanation. 
 
Q6.  Although practically all students marked the central region of the Periodic 
Table as the block associated with transition elements, some students lost marks for 
listing the wrong properties of such metals.  Candidates commonly referred to general 
properties of metallic elements rather than specific properties characterizing this 
category of metals. 
 
A considerable number of candidates assumed that there is no difference in the salt 
obtained when iron reacts separately with hydrogen chloride and chlorine.  Marks 
were lost for failing to mention: 

• the oxidation state of iron in the name of the salt; 
• names (rather than formulae) of products; 
• hydrogen gas as a second product in part (i). 

Very few students attributed the formation of iron(III) chloride to the oxidizing ability 
of chlorine. 
 
Q7.  This was another question requiring a good background of redox chemistry.  
There was no problem in defining ‘reduction’ in terms of electron transfer, but some 
then failed to single out reactants (not elements or products) undergoing oxidation 
and reduction. 
 
Q8.  Calculations involving the mole concept provided yet another hurdle for  
weak students.  Some even failed to include Avogadro Constant in calculating the 
number of atoms in a given sample of Helium, arriving obviously at ridiculous figures  
(e.g. 100 atoms!). He2 was often encountered, which besides rendering the calculation 
incorrect also gave the smallest noble gas as being diatomic! 
 
There were also a few problems in calculating the relative molecular mass and 
relating it with stoichiometry to arrive at the number of moles and hence volume of 
carbon dioxide produced at stp. Some students failed to understand what stp stands 
for. 
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Q9.  Most students did well in this question, however, a few surprising answers 
were given when it came to describing the type of bonding found in wax. The answer 
should have been Van der Waals forces or intermolecular forces. 
 
Section 2 
 
Table 2 shows that the average marks obtained by students in this section were  
below the pass mark of 10 indicating that most students find this section very difficult.  
This was mostly evident for those students opting for Paper 2B. 
 
Q10.  Several students encountered difficulty in defining the term allotropes. Others 
lost marks by giving the incorrect examples of oxygen or carbon when the question 
concerned sulfur. 
 
Part (b) proved to be rather difficult for a good number of students because they could 
not relate the property being asked with the reaction, the most notable difficulties 
being those for sulfuric acid as an oxidising agent and as a starting reagent to produce 
acid salts. There were also some students who could not distinguish between 
dehydrating and drying agents. Most of the marks were lost in this part of the 
question. 
 
The reaction between concentrated sulfuric acid and copper was the preferred answer 
given for part (c), but then proved to be difficult for students when it came to writing 
a balanced equation, including state symbols, for the said reaction. Some students also 
experienced problems when it came to drawing the well-labelled diagram. It seems 
that some students fail to understand what the term means and also cannot understand 
that the method of collection of a gas is also a result of its property. Hence one cannot 
collect sulphur dioxide gas over water, since it is quite soluble in it; unfortunately it 
was a common occurrence to see diagrams using the gas jar over water method to 
collect the gas! Candidates need to learn some basic points about diagram drawing 
and about the various ways of collecting gases- a one size fits all method is not the 
correct one. 
 
The final part of the question could have been answered in at least two different ways: 
either by adding an acid and then testing for sulfur dioxide (using H+/Cr2O7

2- or 
H+/MnO4 

-) or by adding barium chloride followed by dilute hydrochloric acid. Most 
of the students opted for the latter technique but then some failed to appreciate the 
role of the acid as the crucial step to distinguish between any precipitate forming 
(barium sulfate or barium sulfite). 
 
Q11. A good number of students answered part (a) relatively well by mentioning 
the correct reagent (bromine water or bromine liquid) for the distinguishing test but 
then failed to describe the essential details of the test itself. Equations at times 
contradicted the expected result by suggesting substitution products rather than an 
addition product. 
 
A common response for the second part of the question was that alkenes give 
polymerisation reactions, which is not a completely correct answer, since they failed 
to cite whether they referred to addition or condensation polymerization. Others failed 
to recognise that alkenes give addition reactions. Some students contradicted 
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themselves with the answer given previously when it came to answering the question 
concerning ethene with hydrogen bromide. 
 
When considering the hydrogenation of ethene students gave a wide spectrum of 
catalysts and conditions which were totally unrelated to the reaction. Candidates 
should note that most catalysts produce the desired effect at certain temperatures and 
pressures and are usually specific to particular reactions. Thus one cannot just use any 
catalyst whatever the circumstance or conditions. 
 
Part (c) of the question proved to be another hurdle for some students. The conversion 
of ethane into ethanol cannot be carried out by adding sodium hydroxide even though 
both have an –OH group! 
 
A good number of students still cannot distinguish between molecular and structural 
formulae, thus giving the structural formula of ethanol when they should have given 
the molecular one. 
 
The reaction of ethanol with phosphorus(V) chloride and with concentrated sulfuric 
acid proved to be a headache for a number of students. The main difficulty here was 
to name the products of reaction of ethanol and phosphorus(V) chloride.  Given the 
reasonable difficulty in naming POCl3 (phosphorus(V) oxychloride or phosphorus 
trichloride oxide), no marks were deducted in this case so long as all products were 
quoted at least through their respective formulae.  In the case of the reaction of 
ethanol with concentrated sulfuric acid, both the alkene (ethene) and the ether 
(ethoxyethene) were accepted as possible products, as conditions were not specified in 
the question. 
 
Not all students are familiar with isomerism of alcohols and ethers. A number of 
students just changed the position of the –OH group thinking that they were producing 
the isomer. 
 
Some students encountered problems giving the balanced equation of sodium with 
ethanol. A few students also gave C2H5NaH as a possible product. 
 
 
2.2 Remarks on Paper 2A  
 
General Comments 
 
The overall performance of students in this paper was very encouraging. 
 
It seems that candidates, given the chance, prefer writing long descriptive paragraphs 
rather than focusing on the principles / details asked for in the questions concerned.  
Many marks were in fact forfeited by writing such lengthy answers at the expense of 
omitting the details that mattered (e.g. conditions of a reaction, diagrams, giving 
examples, testing for a product, balanced equations summarizing a process, etc.). 
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Table 3 shows the average marks obtained for each question in this paper. 
 

Table 3: Average marks obtained in Paper 2A questions 

Question No. 1 2 3 4 5 6 7 8 
9 
(n=326) 

10 
(n=416) 

11 
(n=314) 

12 
(n=206) 

overall 
average 

max mark 6 5 4 8 7 8 14 8 20 20 20 20 100 

average mark 3.6 3.6 2.3 5.0 3.3 3.8 8.6 4.9 9.4 14.7 13.6 8.4 58.4 

 
Section 1 
 
Q1 Students must realize that equations are an integral part of chemistry.  It is 
disappointing to see students explaining the reactions in words without attempting to 
give an equation for the reaction they are describing! 
Balanced equations were expected as part of the answers to this question. 
 
Most students gave correct answers to the first two parts of the question; however, the 
last part resulted in a considerable number of poor answers. Several students are under 
the impression that water on its own dissolves calcium carbonate! Rain water 
dissolves calcium carbonate due to the absorption of carbon dioxide or sulphur 
dioxide rendering it acidic, hence the reaction with the bedrock. A number of 
candidates gave an answer which was irrelevant to the question. 
 
 Q2.  Most students scored high marks for this question although there are still a 
number of misconceptions with students regarding the manner in which to present 
their answers. The empirical formula which should have been given was CH2 and not 
(CH2)n.  
 
Q3.  In spite of the fact that bonding is one of the fundamental principles of 
chemistry and that students who have done a three year course should have practised 
and encountered several times during this period, still there are quite a few who tend 
to confuse ionic with covalent bonding and also are unable to draw correct dot and 
cross diagrams representing either ionic or covalent bonding. In the case of an ionic 
bond the calcium ion should have been shown with eight electrons in its outer shell. 
The ions must be shown in big square brackets with the overall charge shown at the 
top right hand outside corner of the brackets. 
 
Although most students did manage to draw correct dot-cross diagrams to represent  
covalent bonding, it must be pointed out that a loop joining an electron on one atom 
across to another electron on another atom two or more centimetres away is not 
considered as a correct representation of a covalent bond.  
 
Q4.  Some students strived to obtain marks in this question. Equations were 
suitably balanced but lacked state symbols. A number of students experienced 
difficulties in applying Le Chatelier's Principle to explain why cooling favoured a 
higher yield of nitrogen dioxide.  
 
A number of students still persisted in writing down formulae for the products rather 
than the requested names, losing marks in the process. Students should read questions 
carefully and answer accordingly. 
 



SEC EXAMINERS’ REPORT MAY 2006 
 

 8 

 
Q5. Students performed poorly in this question. There are a lot of misconceptions 
with students concerning the term dynamic equilibrium. The term implies that the 
rate of the forward reaction is equal to the rate of the reverse reaction.  Omitting the 
word ‘rate’ makes this statement worthless. 
 
In part (b) it was clear that a good number of students failed to give the necessary 
importance to state symbols.  It is not possible to give silver chloride, an insoluble 
salt, as the reagent for Ag+

(aq). The names of the reagents were required. Formulae 
were nor awarded full credit. Allowance was made for students who chose soluble 
reactants which produced silver chloride or sulfate rather than silver as a product. 
Since the wrong choice of reagents in 5(b)(ii) affected the response in 5(c), credit was 
given accordingly. 
 
Q 6. Students performed badly in this question, the main reason being the lack of 
use of equations in their answers, apart from the lack of understanding of certain 
concepts associated with the questions under consideration. Several students could not 
explain how washing soda removes hardness by precipitating out calcium and 
magnesium salts.   
 
Part (b) had two possible answers one referring to the thermal decomposition of 
sodium hydrogen carbonate and the other to the action of an acid on the 
hydrogencarbonate, both releasing carbon dioxide and contributing to aeration. 
 
Students encountered several problems trying to balance out the equation for the 
incomplete combustion of butane due to the fact that they included either both carbon 
dioxide and monoxide or just the dioxide in their equation.  
 
Q7.  A number of students did pretty well in this question devoted entirely to 
volumetric analysis.  The main problems encountered here included: 

• identification of item B (wash bottle or distilled water bottle), item C (safety 
pipette filler or hand-held pump) and item E (white surface or white tile / 
paper); 

• drawing and naming of a bulb pipette; 
• calculation and the use of correct units of concentration; 
• incorrect use of a measuring cylinder to measure exact volumes of liquids.  

 
The spelling and correct terminology of basic chemical apparata needs to be 
emphasized.  Biuret, biurette, conicle flask, sucker (for pipette filler), teeth pipette (for 
teat pipette) were frequent glaring examples. 
 
Most students gave valid precautions. 
 
The final part of the question involved a volumetric calculation that is the simplest 
possible.  However, it should still be worked out from first principles.  Some students 
even decided that working a simple proportion was good enough! 
 
This question showed the need for the importance to familiarise students with basic 
equipment used in volumetric analysis and precautions and techniques when handling 
such equipment. A better understanding in calculations involving volumetric analysis 



SEC EXAMINERS’ REPORT MAY 2006 
 

 9 

is also called for. The introduction of short cuts and unorthodox methods in order to 
obtain correct answers do not help students understand basic concepts of volumetric 
analysis.  
 
 
Q8. This was a typical question testing the basics of electrolysis. The answers 
ranged from very good to very poor, indicating that some students are not confident 
on the topic. The main difficulties encountered by the students concerned part (c)  
where the errors mainly concerned interchanging the equations at the respective 
electrodes and lack of use of state symbols. 
 
Section 2 
 
Q9. In this section this was the second most popular question with students, but in 
spite of this they still did not perform so well (see: Table 3). 
 
Both the Diaphragm and the Mercury Cell method were accepted as answers to the 
first part of the question. Although there were several good illustrated accounts of the 
production of Chlorine, there were a good number of candidates who opted for an 
explanation without the help of a diagram. This made it very unclear and difficult to 
comprehend. A simple basic diagram would have helped several candidates obtain 
more marks.  
 
Common mistakes in part a (ii) included the wrong choice of electrode and the 
incorrect naming of the process of electron loss by the chloride ion at the anode 
(‘oxidation’ and not ‘electrolysis’). 
 
In part (b), very few students knew the chemistry of bleaching and could only state 
that it bleached litmus paper. The bleaching action of chlorine involves two stages: 

• the reaction of chlorine with water, producing hypochlorous and hydrochloric 
acids, and 

• the oxidation of the dye by the ClO- ion (oxidant) leading to the 
decolourisation. Many students only opted for the first part as an answer. 

 
Part (c)  of the question was relatively well-answered with the only mistakes being 
those where students either did not include accompanying equations or gave 
unbalanced ones. 
 
 
Very few students got part (d) correct and had any idea of the concept of displacement 
reactions. Students here generally confused the test for halogens with the test for 
halides.  Such a question required that the students plan their answer before they start.  
However, the ones who just ploughed into the question went out of point, giving a 
sequence which did not really indicate the order of reactivity.  A possible answer, but 
by no means the only one, involved a set of displacement reactions, equations 
included. 
 
Q10. This was the most popular question with students in this section and was also 
the one where the highest average mark was obtained, indicating that students were 
well-prepared for it. 
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Students were familiar with the Haber process, however, allowance was given for the 
conditions, since various sources quote different conditions for such a process. As 
usual, marks were lost for unbalanced equations and incorrect formulae. 
 
The main problems which were encountered with students were those concerning the 
final part of the question involving the calculation of volume of ammonia at stp. 
Students were penalized for failing to show any working or for messing up 
calculations. 
 
Q11. This should have been an easy question for those students familiar with 
analytical chemistry but still it was the second least popular question in section B. 
Students who attempted it either did well and obtained good marks or failed 
miserably, much depending on the answers given to the first part of the question 
which had most of the marks. The main problems which were identified were those 
concerning equation writing, especially ionic ones. Students tended to omit state 
symbols and found it difficult to understand which ions should have been included in 
the equations indicating that they were not well-versed in this area. 
 
Q12. This was the least popular question with students and the one where they 
scored very poor marks. Students who attempted this question were too brief in their  
answers and omitted to give equations as requested in the question. Some students  
indulged in unnecessary or irrelevant details missing out on the main application of  
the chemical concerned.  Commonly missed points included the following: 
   

• The flammability of butane (main constituent of liquified petroleum gas);  
formation of non-sooty non-smoky flame, and release of energy. 

 
• Sulfur as a raw material for the production of sulfuric acid (which is one of the 

most important materials in the chemical industry).  The use of sulfur as a 
fungicide or in vulcanization of rubber, and the use of sulfates in fertilizers 
e.g. ammonium sulfate, were not always mentioned. 
 

• The basicity of magnesium hydroxide and its role in neutralizing excess 
hydrochloric acid accumulating in the stomach. 

 
• The basicity of calcium oxide (quicklime) and its role in pH regulation of 

water bodies especially in areas hit by acid rain. 
 

• Conversion of Plaster of Paris (CaSO4.½H2O) to gypsum (CaSO4.2H2O) 
resulting in expansion and hardening of the material used as casts to support 
and immobilize broken limbs. 
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2.3 Remarks on Paper 2B  
 
General Comments 
The overall performance shown by candidates who sat for this paper was very poor 
(overall average mark: 27.4%). Many students omitted whole questions or gave 
illogical answers or incomplete ones.  Table 4 shows the average marks obtained for 
each question in this paper. 
 

Table 4: Average mark obtained in Paper 2B questions 

Question No 1 2 3 4 5 6 7 8 9 (n=92) 10 (n=100) 
11 
(n=80) 12 (n=50) 

Overall 
Average 

max mark 6 5 4 11 7 7 6 14 20 20 20 20 100 
average 1.7 1.5 1.7 4.4 1.5 1.8 1.0 4.4 4.4 6.3 7.4 4.8 27.4 

 
It is clear that students encountered problems in all questions in this paper indicating 
that students who are attempting this paper are overall weak in chemistry and most are 
just trying out their luck to obtain a possible pass mark. 
 
Q1. Few students answered this question correctly with many just re-writing the 
statement again. Others just avoided using equations, probably because of their 
inability to write any. Others had no idea of what they were writing about. 
 
Q2. Problem solving was as expected another difficult area for students who 
attempted this question, in spite of the fact that this involved basic calculations which 
are usually done in the early stages of the chemistry course. 
 
Q3.  Students still experience difficulties in drawing and distinguishing between 
ionic and  covalent bonding. Many students still forgot to write the correct charges 
associated with the potassium and chloride ions. Others either used just dots or 
crosses showing that they fail to understand the reasons behind the use of dots and 
crosses in such diagrams. 
 
Q4.  The main problems encountered by students in this question were those 
concerning writing a balanced equation and giving a correct formula for a compound. 
A good number managed to give some form of definition for a catalyst. 
 
Q5. A similar situation as to that in question 1 was also seen in the answers given 
to this question. Students were unable to answer the question and resorted to re-
writing the statement given and / or failing to write any equations (although 
specifically requested) to support their answers. 
 
Q6. Many students who attempted this question encountered problems answering 
it, especially with the part dealing with equilibrium and Le Chatelier's Principle, 
indicating that such concepts are beyond them. 
 
Q7.  In this question, students were asked to explain a second set of statements  
involving common day chemical reactions.  Candidates rarely arrived at the correct  
explanation to the chemistry behind the processes involved, even though removal of  
temporary hardness, rusting of iron and oxidation of alcohol are chemical changes that  
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can be observed to occur at home and explained rather easily at this level (without any  
complicated chemistry that might be requested at a higher level). The comments made  
for questions 1 and  5 are also valid here. 
 
Q8. This question was another question where students performed poorly in spite 
of the fact that it was a relatively easy question involving the naming of apparatus and 
some simple calculations. It was evident that students sitting for this paper were not 
familiar with apparatus used in volumetric analysis and consequently found it hard to 
label and draw apparatus associated with such work. Very few students managed to 
score high marks in the mathematical part of the question. 
 
 
Section 2 
 
Q9. This was basically similar to question 12 in Paper IIA and the same comments  
apply.  The only difference was part (c) aimed at eliciting the acidic nature of vinegar  
and its reaction with solid carbonates accumulating as fur (or scale) in kettles (as a  
result of boiling hard water).   
  
Students attempting this question were only partly successful in citing the main  
chemical principle involved and many write-ups had no relevant equations 
summarizing any reactions taking place. Comment made for questions 1,5 and 7 
above are also valid in this case. 
 
Q10. This was the most popular question with students who opted for this paper, 
however, still students failed to garner many marks from their answers. This question 
was similar to number 9 in Paper IIA so the same comments apply, the only 
difference being that answers were less complete than those given by the Paper A 
candidates. Candidates scored very low marks in parts (c) and (d) indicating once 
again the difficulties encountered by these students to express themselves, probably 
due to the fact that they were unable to comprehend certain basic concepts. Very few 
students could write correct (full or ionic) equations related to the observed changes. 
 
Q11. Although this was not a popular question with students, still there were a good 
number who managed to obtain high marks probably due to the popularity of the 
Haber process with students. Marks were however lost when writing down the 
conditions of the Process and in the final part of the question. 
 
Q12. This was the least popular question with students and most of those who 
attempted it failed miserably. It seems that most students who attempted this paper 
were unfamiliar with qualitative techniques and hence most of the answers given were 
incorrect. Most of the equations (full and ionic) were either unbalanced or incorrect. 
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2.4 Comments about Coursework 
 
Moderation of Coursework 
 
There were 842 (97.6%) students out of a total of 863 who submitted their coursework 
file by the date stipulated by MATSEC. Table 5 shows the breakdown of marks 
obtained by all the registered students. 

 
Table 5: Marks obtained in coursework 

Grade Number of students % 
15 139 16.1 
14 305 35.3 
13 224 26.0 
12 87 10.1 
11 28 3.2 
<11 59 6.8 
np 20 2.3 
pr 1 0.1 

 
(np implies no coursework submitted while pr  implies candidate was entitled to a pro rata mark since he/she 
finished school before 1994) 

 
There were 22 private candidates who submitted their practical work. About 50% of 
the private candidates were called for an interview, mainly to establish the 
authenticity of the reports submitted to examiners. 
 
General Comments 
 
Positive Remarks 
 

1. The overall standard seems to have improved over past visits (although this 
does not necessarily apply to all schools moderated this year). 

 
2. The majority of reports submitted were well-organised and rather detailed, 

with clear aims, diagrams and/or graphs, balanced equations and separate 
sections for procedure, observations, and inferences (in qualitative work), a 
section on results and calculations (in quantitative studies), and a short 
conclusion.  In some cases, a research section under the heading ‘discussion’ 
was also added. 

 
3. Very neat presentation of work.  Files were generally well-ordered, compiling 

all reports of experimental work carried out during the students’ first 3 years 
of  Chemistry. 

 
4. All work was regularly corrected by teachers, commented upon and marked 

accordingly. 
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Shortcomings 
 

1.  Number of experiments 
 
There are still a few cases whereby candidates present just 15 or less experiments for 
their exam. We recommend that students carry out more than 15 experiments during 
their three year course and then present the best 15 experiments. 

 
2. Marking 
 

There is a tendency for some teachers to over-inflate the marks of the practicals of 
their students. This will only serve to give a false feedback to students. 
 

3. Choice and setting of experiments 
 
The definition of a practical for certain schools is too simplistic e.g.  

1. Preparation of a standard solution of sodium carbonate ONLY; 
2. Paper chromatography of one spot of blue ink ONLY to prove that 

blue ink can be separated using filter paper; 
3. Determination of the melting point of naphthalene ONLY; 
4. Adding calcium to water to produce hydrogen ONLY; 
5. Effect of boiling point of water when salt is added (isn’t this a physics 

experiment?); 
6. Diffusion of potassium permanganate crystals in solution; 
7. Burning sulfur to get sulfur dioxide ONLY; 
8. Preparation of a standard solution (in one particular school, students 

were asked to prepare a 0.1 M solution of NaOH starting from the 
highly deliquescent solid, without the need for an essential 
standardization step!); 

 
One must keep in mind that students should present a variety of experiments 
reflecting the various topics and skills which have been covered during their three 
year course. Experiments are not an add-on to the theory but part of it. The answers 
from the written paper clearly show that most students lack experiment skills and 
basic experiment techniques in spite of the fact that some of the questions referred to 
experiments which they should have done at school and in most cases would have 
also written on their practical books. 
 
 

4. Report Writing 
 
This is an area where there is a need for considerable improvement. Moderators have 
come across various shortcomings such as standards in plotting graphs where at times 
there is no title, no labels and no units.  
 
The correct use of stencils cannot be overemphasised. Diagrams sporting heavy 
shading are still being found. Mega-sized apparatus also formed part of some 
practicals which were seen. The inclusion of useless apparatus in a diagram is not an 
uncommon occurrence either. The use of workbooks with blank sheets seems to 
encourage students to draw large diagrams. 
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It was also noted that there were cases where practicals were presented with 
unlabelled diagrams. There was also a particular group whereby the simple distillation 
apparatus was repetitively drawn without the Liebig condenser. 
 
Although not a primary requirement at SEC level it would be appropriate if students 
were to write their reports in the past passive tense, which is the standard tense which 
is normally used in standard practice. Although some might find it difficult at first, 
perseverance would eventually win. In fact one encountered schools where this is 
standard practice, whereas others did not even bother to correct sentences starting 
with "I" or "we". 
 
There is also the tendency for some schools either to dictate the whole write-up or to 
distribute a prepared sheet which students would copy directly onto their lab book. 
Such practices are to be discouraged because apart from facilitating the work for 
students for the day, it negatively affects students in report writing skills and also they 
would find it even more difficult to describe an experiment when requested to do so. 
 
Another issue noted by the moderators was that concerning incorrect spelling of 
technical terms or inaccurate names of basic apparatus e.g. biurette, bubble pipette 
(for bulb pipette), niacrom wire (for nichrome wire), dripping funnel (for dropping 
funnel). "Suckling pipette" suggested that safety pipette fillers are not always being 
used by the students. 
 
The best format to report the results of qualitative analysis remains the three column 
form, i.e. test, observation, inference. Students tended to produce crammed, long-
winded and incorrectly worded accounts when other formats were used. 
 
There were also a few cases where reports had an extremely long conclusion or 
discussion with very extensive accounts dealing (very often at a tangent) with the 
topic being studied.  Conclusions need to be very short (possibly consisting in one 
sentence) and any discussion should be kept as concise as possible in order to be 
effective. 
 
Some practicals lacked a proper conclusion and / or discussion on the topic under 
study (examples: studying conditions promoting rusting need at least a concluding 
reference on rust prevention measures; a series of redox reactions between metals and 
metal salts should lead to a note on the reactivity series of metals, etc.). 
 
 

5. Volumetric analysis 
 
In volumetric analysis students should be encouraged to carry out at least three 
titrations, the first being used to obtain a rough value and the rest to obtain two 
concordant titre values. There were several cases whereby a class average was being 
used - this is unacceptable. 
 
Several examples were encountered whereby students made wrong calculations of 
average titre values. There were also cases of inconsistent rounding up of figures 
(results given to nearest cm3 or mol dm-3, and then correct to 2, 3 or more significant 



SEC EXAMINERS’ REPORT MAY 2006 
 

 16 

figures!).  Calculations were sometimes tackled with a wrong approach using 
incorrect general equations such as: 
 
       Volume of Acid x Molarity of Acid   =   Volume of Base x Molarity of Base 
 
(with no reference to the actual definition of molar concentration and stoichiometry of 
the reaction involved). 
 

6. Equations 
 
More use of equations should be included in practical work. One cannot fail to 
mention the correct use of ionic equations especially in qualitative analytical work. 
Certain write-ups were accompanied by incomplete or incorrect or unbalanced 
chemical equations (e.g., for the burning of wax, it was suggested that the combustion 
of the hydrocarbon is equivalent to the separate combustion of carbon and hydrogen). 
This would also help students familiarise themselves with ionic equations and full 
equations, including the correct use of state symbols. Such skills were noted to be 
weak even in the written parts of the exam. 
 

7. Qualitative Analysis 
 
Qualitative work was not always carried out in the most appropriate way.  Some 
reports were deficient in many aspects.  Examples: 

• no description of starting materials used; 
• incorrect procedures e.g. flame test, dropwise/excess addition of 

NaOH, testing; 
• no ionic equations or ionic equations deprived of state symbols. 

 
8. Rates of Reaction 

 
Some of the experiments which were presented under the title in caption were often 
very sketchy. It was disappointing not to see a more varied type of such experiments. 
Some graph work was very untidy and incomplete with no labelling of axes and 
missing a title. 
 
 
Private Candidates 
 
The following points were drawn following interviews held with a number of private 
candidates: 
 

• Experiments were carried out either by demonstration or during private 
lessons in some make-shift laboratory with scarce resources; 

 
• In some cases, handouts were provided by tutors to help students write the 

report; 
 

• Most students had followed a 1 year crash course in chemistry privately and 
most of the time the write-ups and results were just given to the students to 
copy into their lab book; 
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• Experiments were sometimes carried out over a very short time span (from 3 

to 5 months)  in a sort of crash course, which leaves much to be desired in 
terms of quality of experiments performed; 

 
• Majority of students were unfamiliar with glassware found in the lab and 

experiments which they should have conducted; 
 

• Students were generally not well conversant in laboratory practices and 
certainly lacked the necessary experience required to complement the 
theoretical part of the subject. 

 
Very often, the examiners found it difficult to compensate such private candidates for 
opting such an alternative and dubious way of carrying out laboratory work, when it 
was so evident that the students concerned barely had any experience at all in a 
laboratory environment. 
 
Private candidates are warned that such practices and misconduct will not be 
tolerated. Presentation of copied or dictated practicals is a breach of regulations and 
candidates who indulge in such practices will be duly penalized. Institutions who 
promote such practices should carry the responsibility of their activities. 
 
 
 
Proposals 
 
In conclusion, when planning practical work,  teachers are urged to ensure that 
experiments chosen cover as many important areas of the syllabus and as many 
fundamental laboratory skills as possible. 
 
The following are some important reminders. 
 

• Reports should be structured and are to include a clear aim, list of 
reagents / apparatus used, procedure, diagrams / graphs, results 
(possibly tabulated) and calculations, equations summarizing any 
chemical changes taking place (if any) and a short conclusion which 
could be followed by a brief discussion of the topic under study.  
Reports are to be kept as concise as possible. 

 
• Teacher demonstration must ideally complement but not replace 

practical sessions. 
 

• Students are to be guided in report writing; however, reports should 
never be dictated by teacher or supervisor. 

 
• Generally speaking, diagrams should be realistic, properly labelled and 

drawn to an appropriate scale.    
 

• An effort must be made to involve more volumetric work  
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• The concept of oxidation number must be employed better both in 
nomenclature and in following redox reactions. 

 
• Again, more emphasis must be made on the proper use of ionic 

equations especially in qualitative analytical work. 
 
 

Chairperson 
Board of Examiners 
July 2006 


