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A. STATISTICAL INFORMATION 
The total number of candidates who registered to sit for Environmental Science was 369, which is 49 

candidates less than in 2018.  

Table 1 shows the distribution of grades for the First 2019 session of the examination 

GRADE A B C D E F ABS TOTAL 

No. of 

Candidates 
17 30 90 86 61 15 70 369 

% OF TOTAL 4.6 8.1 24.4 23.3 16.5 4.1 19.0 100.0 

Table 1: Distribution of grades for Environmental Science 2019 First Session  

B. GENERAL REMARKS 

General Remarks on the Written Examination 

Candidates showed that they did not possess a clear understanding of basic scientific concepts (including 

very basic knowledge of chemistry) underlying natural environmental phenomena or the impact of 

anthropogenic interventions on the environment like previous years. This is indicated from the quality of 

responses given in section A, but mostly from the number of candidates opting to tackle such questions in 

section B. 

It was again noted that some candidates found it really hard to express themselves in good English or to 

quote a technical / scientific term in the right context. Some responses in Section B (particularly questions 1 

and 2) were extremely lengthy and included many repetitions and / or irrelevant information. On the other 

hand, other responses were either too short or completely out of subject. There were also some cases of 

illegible or partly legible (often small and crammed) handwriting, accompanied by poor presentation of 

work. This makes it harder for the examiner to decipher and understand any written accounts.  

Section B questions were sometimes attempted without any necessary planning, resulting in long and 

winding paragraphs with disorganised sequence of concepts.  

C. COMMENTS ON PAPER 

Section A 

Note: Average Marks obtained per question, categorized for Option A and Option B, are shown below. 

Question 1  

The average mark for this question was 5.2 (out of a maximum of 9). In part (a), very few candidates 
answered the question completely correct. Negative effects of groundwater depletion like land subsidence 
and lowering of the water table were rarely mentioned. The only negative effect which seems to be widely 
known is salinization. Quite a few candidates gave an explanation of groundwater depletion and not the 
negative effects asked for. In part (b), the term reverse osmosis is generally known, but the explanation given 
by a lot of candidates is vague. The fact that a semi-permeable membrane is used was rarely mentioned. 
Candidates mostly explained reverse osmosis as “a filtering process”. A good number of candidates wrote 
the term reverse osmosis incorrectly. Most candidates answered part (c) correctly. 
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Question 2  

A good percentage of the candidates could not define the term insolation in part (a). Some candidates 
confused the term with insulation. In part (b), a great majority of answers showed that candidates knew that 
insolation at the equator is higher than at the poles. Although no explanation was asked for, most candidates 
still gave an explanation for this difference. Most explanations were correct. In part (c)(i), very few     
candidates could not list the different layers of the atmosphere and link them to the correct heights. 
However, in part (c)(ii), the answers show a lack of understanding about the way temperature varies through 
the different layers. In fact, quite a few candidates got this part of the question incorrect. The average mark 
for this question was 7.6 (out of a maximum of 11). 

 

Question 3  

The average mark for this question was 3.3 (out of a maximum of 7). Part (a) of the question asked how 
processes like salinization, gullying, etc. bring about soil erosion. A good number of candidates answered by 
giving the definition of the process given. Quite a number of candidates confused gullying with water-logged 
soil. In part (b), the majority of answers were correct. From the incorrect answers given, one could note that 
candidates tended to confuse the terms pesticide and fertilizer.  

 

Question 4  

Candidates did well in this question regarding various terms related with pollution and waste disposal, 
securing an average mark of 7.8 (out of a maximum of 10). There were approximately 31% of candidates 
who scored full marks. The major difficulty encountered in this question was to distinguish between the two 
parallel terms of ‘biomagnification’ and ‘bioaccumulation’. The other term which was commonly matched 
with the wrong statement was ‘disinfection’. On the other hand, it was noted that no less than 19% of all 
candidates lost at least half the marks allotted to this exercise about definitions/ descriptions of key 
environmental terms. 

 

Question 5  

Candidates did not perform well in this question. The average was 7.8 (out of a maximum of 16) with only 
39% of candidates securing more than half the marks. In part (a), the majority of candidates attributed the 
different chemical properties of dioxygen (O2) and trioxygen / ozone (O3) to their different chemical structure 
rather than to their different chemical behaviour with other substances or the different strength in bonding 
involved in the two allotropes. A good number of candidates referred to oxygen as having ‘two molecules’, 
with ozone then having ‘three molecules’…. A few candidates claimed that ozone ‘did not contain any oxygen 
at all’. In part (b) the majority of candidates failed to identify a valid reason why the statement was false, i.e. 
that ODS (ozone depleting substances) REACT and hence REDUCE rather than increase the amount of ozone 
in the stratosphere. While most candidates answered part (c) correctly, a significant number wrongly stated 
that ozone was mostly important because of its role in regulating the earth’s temperature and in the 
‘greenhouse effect’.  

Very few responses in part (d) referred to the fact that oxygen molecules require solar UV radiation to be 
converted to ozone molecules in the stratosphere through a photochemical reaction which mostly takes 
place during daylight and slows down during the night. Although most candidates recognized the negative 
impact of ground level ozone on our health and the environment, few realized that it is a secondary pollutant 
resulting from the photochemical reaction involving nitrogen oxides (NOx) and other VOCs generated during 
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combustion of fossil fuels particularly petrol, in traffic dense urban zones. The majority of candidates did 
fairly well in parts (f) and (g) realising that the statements provided swapped the actual environmental 
implications of ‘bad’ ozone found in the troposphere with ‘good’ ozone found in the stratosphere, but the 
justifications given were not always clear and relevant. In part (h), candidates generally made the right choice 
(i.e. true), but most of them were unable to explain in what way CFCs affected the ozone layer. 

 

Question 6  

A good percentage of the candidates did not fare well in this question. In fact the average mark was 3.4 out 
of a maximum of 8 marks. Most answers showed an incorrect understanding of the interspecific relationships 
requested by the question. Most of the candidates did not realise that they had to give the names of two 
organisms since the examples requested involved relationships between two organisms. Common mistakes 
included: (i) mentioning penicillin as an example instead of the organism that produces such chemical, i.e. 
Penicillium; (ii) Penicilium and bread was not considered as a good example as the organism does not 
influence bread, but rather the bacteria that can potentially live on bread; (iii) some candidates mentioned 
ringworm as an example of parasitism. Medically ringworm is a fungal skin condition and not a parasitic 
organism; and (iv) generic examples for commensalism such as “shark” and “fish” were not accepted because 
sharks can exhibit different relationships with several fish such as commensal relationships as well as 
predatory ones. 

 

Question 7  

The average mark for this question was 7.5 out of a maximum of 19 marks. For part (a), some candidates 

described communities rather than populations as they did not specify that a population is the amount of 

the same species living in the same area at the same time. Some described species density instead of 

population. Part (b) asked for a time period and therefore answers citing a singular time of year were not 

accepted. Most candidates answered part (c) correctly unlike part (d) in which many gave two examples of 

environmental resistance even though the question asked for two factors other than environmental 

resistance. Most did not comment on biotic potential of the population. The answers given for part (e) 

suggest that many candidates were not certain of what irruptive growth was. Some commented on the 

whole trend exhibited from year 1994 – 2004 which does not represent irruptive growth, but rather 

sigmoidal growth. For (g) many candidates omitted producers from the food web and drew the arrow 

direction (that symbolises the energy transfer from one trophic level to another) in the opposite direction. 

In part (h), many candidates failed to explain why energy diminishes from one level to the next.  

 

Section B 

 

Question 1 

This turned out to be the most popular choice with candidates in Section B, and was in fact attempted by 

virtually all candidates (89.6%) sitting for this examination session. Most of the candidates earned a high 

score exceeding 13 marks (out of 20). Although part (a) of the question dealt with non-renewable sources of 

energy including nuclear, most candidates focused only on the problems brought about by fossil fuels. 

Almost all candidates were aware of the increase of greenhouse gases when burning fossil fuels. In fact, the 
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problems most candidates mentioned dealt with the release of poisonous gases; very few answers included 

problems related to visual impacts, loss of biodiversity and particulate increase in the atmosphere and water-

ways. Two misconceptions noted: (i) CO2 is an ozone depleting substance and harms/reduces the ozone 

layer, (ii) candidates seem to think that nuclear energy is a gas which is burned to produce energy. Answers 

to part (b) showed that the majority of candidates know the different renewable sources of energy.  

Marks were generally lost in one of the following ways: (i) candidates focused mainly on the environmental 

impact of fossil fuels (i.e. petroleum, coal, gas), but failed to refer to the health and environmental hazards 

associated with the use of nuclear fuels and the disposal of radioactive waste; (ii) the description given to 

the renewable sources (of energy) was often incomplete and did not make any direct reference to the type 

of energy being harvested and converted to electricity; and (iii) some candidates failed to come up with a 

clear list of pros and cons of using renewable sources of energy and instead wrote whatever they thought 

was relevant in a single paragraph. 

 

Question 2 

This was the second most attempted question and was in fact answered by 80.3% of all candidates. It appears 

that the majority of these made a good choice and this reflected in a high average mark, close to 15 (out of 

a maximum of 20 marks). The main shortcomings in the candidates’ answers included: (i) providing a poor 

or wrongly labelled diagrams, or no diagram at all, particularly in part (a); (ii) drawing a reasonably good 

diagram but skipping completely its explanation; and (iii) writing a superficial description on the plate 

tectonic boundaries which sometimes lacked any references to important geological formations resulting 

from the movement of the plates being described. 

 

Question 3 

This question was only attempted by 7.3% of the candidates and the performance is this question was weak 

(the average mark being 7.8 out of a maximum of 20 marks). Candidates fared badly particularly in answering 

parts (a) and (d). In part (a), only a few responses made reference to the removal of hazardous contaminants 

from wastewater, this being the most important objective of domestic sewage treatment. Besides this, there 

were also very few references to the safe disposal of the solid component of sewage (i.e. sludge) as an 

important part of the same process. In part (d), very few candidates referred to the fact that the primary 

treatment involved removal of solids and fatty material by physical (mechanical) techniques; the secondary 

stage catering for biological (or microbial) degradation of organic material; with the tertiary stage mostly 

involving chemical treatment to further purify the water prior to its ultimate disposal (or re-use) in the 

environment. The descriptions given were sometimes largely irrelevant and lacked important details. Some 

candidates did not know of the systematic and ‘scientific’ way sewage is processed (continuously) to 

safeguard both human health and the environment. 

 

Question 4 

This was the least chosen question in this section and was attempted by only 3.7% of the total number of 

candidates. The average mark earned in this question was 11.8 (out of a maximum of 20 marks). In general, 

candidates were able to distinguish well between most of the terms given, but they frequently failed to 
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illustrate their answer with suitable examples. It transpired that candidates found it particularly hard to 

name: (i) substances which could be classified as VOCs, particulate matter, hazardous and inert waste; (ii) 

pollutants that bring about eutrophication of water bodies; (iii) examples of organisms involved in 

biodegradation of organic matter; and (iv) any primary and secondary pollutants giving rise to photochemical 

smog. Some of the candidates thought that biodegradation was a concept that referred exclusively to the 

disposal of ‘recyclable’ plastic waste. 

 

Question 5 

The average mark for this question was 10.7 (out of a maximum of 20 marks). Although candidates were 

specifically asked to support their answers by giving examples, many defined the key term without giving 

any examples to further substantiate their answers. When distinguishing between the two pyramids, certain 

candidates were not aware that both pyramids may lead to inverted shapes. Many candidates correctly 

distinguished between density dependent and density independent factors as well as between crude birth 

and crude death rates. However, some candidates did not mention that both rates are per 1,000 and thus 

did not give the explanation for a crude rate. Many candidates demonstrated some difficulty in distinguishing 

between resilience and resistance. Some confused the terms whilst others did not define resilience. Most 

candidates were able to distinguish between tundra and temperate biomes, but some confused temperate 

biomes with tropical ones.  

 

Question 6 

This question was not attempted by many candidates and those who did attempt it, did not fare well. The 

average mark was 7.4 from a maximum of 20 marks. Though most candidates answered part (a) correctly, 

many gave only one type of pressure exerted by humans for part (b). The answers to part (c) showed that 

candidates were not familiar with the remedial steps taken to restore natural ecosystems. Many did not 

involve the assessment and decontamination steps. The introduction of keystone species was not mentioned 

in their answers. For part (d), most candidates provided only one way that a human can contribute towards 

restoration rather than two as instructed. In part (e), candidates were able to distinguish between the terms 

however some did not provide succinct examples.  

 

 

D. CONCLUDING COMMENTS 
Candidates must realise the importance of devoting sufficient time for planning of an answer so that 

concepts and arguments are presented in a logical way. It must again be emphasized that although Section 

B questions are usually longer than those in Section A, they need not be answered by extensive accounts 

similar to essays as expected in language papers. Examiners suggest that the answers to section B questions 

are to be split in a number of paragraphs according to the points being made. Key terms may be underlined 

and descriptions may be illustrated with simple appropriately labelled diagrams. 
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Candidates must keep in mind that success relies on the way one is able to keep focused on the question 

being asked. Straying off the subject in question often turns out to be a common problem. 

 

Chairperson 

Examiners Panel 2019  


