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IM ENVIRONMENTAL SCIENCE 
May 2009 Session 

Examiners’ Report 

 

Part 1: Statistical Information 

A total of 520 candidates applied for the examination. The table below shows the distribution of grades for this 
session as compared with the results of the previous year: 

GRADE A B C D E F Abs Total 
Number 26 41 161 69 120 90 13 520 
% of Total 5.00 7.88 30.96 13.27 23.08 17.31 2.50 100 

Part 2: Comments regarding candidates’ performance 

Section A 

Q1. On average, candidates did not score high marks in this question (mean = 4.2 from a maximum of 8 
marks). Although most candidates answered the first part relating to the atmospheric layers correctly, the 
description of each layer lacked scientific detail. The main difficulties were evident when the candidates 
tried to give a feature for thermosphere and mesosphere (very often candidates confused the temperature 
difference prevalent in these layers). For the stratosphere they simply stated that ozone was found in this 
layer and a few candidates associated correctly the troposphere with the layer that is responsible for our 
weather conditions. There were also a few candidates who inverted the sequence of atmospheric layer 
(irrespective of the clear instructions given) and so scored zero marks in the first part.  

Q2. Candidates scored average to high marks in this question (mean = 6.5 from a maximum of 10 marks). The 
majority answered the true or false part for each question correctly. The main problems surfaced when the 
candidates attempted to support their answer with a proper scientific explanation. This seems to indicate 
that candidates lack the necessary scientific jargon that is related to scientific concepts.  

There was evidence of a lot of confusion in terms like greenhouse effect and greenhouse gases and how 
these are related to ozone layer depletion. In part (d), where the candidates had to support the fact that 
deforestation is contributing to global warming, most candidates simply stated that trees breathe in 
carbon dioxide and give us oxygen – a popular misconception about photosynthesis and respiration that is 
usually witnessed at SEC level. As for part (e) a good number of candidates stated that farming practices 
do not contribute to global warming, but only to water and land pollution. 

Q3. Very low marks were scored in part (a) as candidates showed clearly that they were not familiar with the 
definition of a thermocline – many associated it with the rising level of pollution and therefore the 
increase in temperature of the atmosphere i.e. the greenhouse effect. Only a handful of candidates scored 
‘full’ marks for this part. For part (b) There were more candidates who scored high marks for part (b). 
Most answers given mentioned eutrophication and pollution together with algal bloom as factors affecting 
the conditions supporting aquatic life forms. 

Q4. Overall candidates gave good definitions as to the formation of sedimentary, igneous and metamorphic 
rocks. However, in part (b) mechanical weathering and biological weathering were poorly understood. In 
the first instance most candidates simply stated that mechanical weathering was brought about by human 
activities such as quarrying. As for biological weathering they stated that this had to do with wind and 
rain action and the resulting erosion upon the rocks. For chemical erosion the majority of candidates 
correctly stated that acid rain was responsible for this type of weathering. 

Q5. Only 15 candidates earned more than 10 marks in this question (mean = 4.0 from a maximum of 12 
marks). In part (a), candidates were expected to relate the pH value (of acid rain) with the concentration 
of hydrogen (H+) ions in water and to explain that acidity in natural rainwater was mainly due to 
dissolved carbon dioxide, whereas the presence of other pollutants such as the oxides of sulfur and 
nitrogen would produce other acids (e.g. sulfurous / sulfuric / nitrous / nitric acids) which bring down the 
pH even further… hence the term ‘acid rain’. Very few candidates referred to the formation of oxides of 
nitrogen NOx as a result of lightning. 

 A common mistake was that acid rain was associated with global warming, probably making the wrong 
assumption that a higher concentration of atmospheric carbon dioxide (and perhaps other greenhouse 
gases) would increase the acidity of rainwater / humidity. In part (b), responses were generally poor and 
failed to explain the impact of acid rain on soil / vegetation and on aquatic organisms / ecosystems. 
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 Although better explanations were given in part (c), there were only few correct references to the 
chemical reactions occurring when acids (even in dilute concentrations) come in direct contact with 
substances such as metals and limestone (largely made up of calcium carbonate). In many cases, the terms 
‘erosion’ and ‘corrosion’ were used interchangeably. Marks were lost in part (d) whenever the statement 
was rephrased rather than being interpreted and possibly illustrated with examples. A frequent blunder 
was the citing of sulfur and nitrogen (instead of their oxides) as common acidic air pollutants. 

Q6.  Candidates fared rather poorly in this question and there were several who failed to gain any marks at all 
as they went completely out of point in their responses. This only indicates that the latter had no idea on 
the nature and origin of ‘thermal pollution’. On the other hand, other candidates seemed quite confident in 
explaining how temperature is inversely proportional to the concentration of oxygen in water and to relate 
heated water with undesirable effects such as increased metabolism of aquatic species, the negative effect 
on spawning and fertilisation of fish eggs, migration of certain species, change in biodiversity, etc. 

 One factor which was hardly encountered in the candidates’ accounts was the possible presence of 
chlorine in cooling water which also plays its part in eliminating / suppressing certain organisms from 
water bodies such as lakes and rivers. Strangely enough, a good number of candidates suggested 
controlling the emissions of greenhouse gases (or decreasing global warming) as one measure to curb 
thermal pollution. 

Q7. Candidates generally performed very well in this question indicating a high level of confidence in 
definitions of some basic environmental terms. The terms which were mostly confused were 
eutrophication, temperature inversion and photochemical reaction. On the other hand, the majority found 
no difficulty in distinguishing other concepts such as desulfurisation, salinisation and global warming. 

Q8. Even though this was quite a straight forward question requesting the simple recall of major biome 
characteristics, a considerable number of candidates lost a lot of marks. In the column for climatic pattern, 
some described either the temperature only or the rainfall pattern only, failing to realise that climate 
comprises both of them. Most candidates though lost marks because they completely confused the 
biomes. 

Q9.  In part (a), the number of candidates, who gave the correct shapes of the age structures, was quite small. 
Some candidates drew shapes that had nothing to do with the age structures asked for, whilst some others 
could not distinguish between the three different types of population growth. In part (b), quite a large 
number of candidates did not define natality and mortality as being a rate, but merely a number of. Part 
(c) did not pose a problem for most candidates. 

Section B 

Q1. This was the most commonly attempted question in this section. In part (a), on average, candidates gave 
good definitions for plate tectonics but then had some difficulties in stating evidence related to this 
phenomenon. In fact most candidates omitted this part altogether. The few who answered it mentioned 
that earthquakes and volcanoes were the evidence and one or two candidates only included details such as 
‘the fit’ of the continents or fossil remains. No candidate mentioned glacial deposits. 

The main problems identified in part (b) concerned very poorly drawn diagrams. In most cases a diagram 
having arrows going out or in was the only thing given to describe convergent and divergent plate 
movement. A good number of candidates confused convergent plates with divergent ones, stating that 
convergent plates move away from each other and divergent plates move towards each other. There were 
only a few isolated cases were candidates provided scientific and well labelled diagrams.  

In part (c) the majority of candidates gave good scientific explanations of what an earthquake is and 
supported their answer with a good knowledge of what the terms epicentre, focus, magnitude and 
intensity signify in this context. In part (d) candidates were aware that conservative plate boundaries 
were plates that move adjacent to each other and also supported their answers by giving examples of such 
plates. 

Q2. Overall very good diagrams were given for part (a) showing that candidates understood the processes 
taking place in the hydrological cycle. In part (b) candidates gave evidence that they were well informed 
as to what the rock layers of the Maltese islands consist of. Good descriptions showing the difference 
between perched and lower aquifer were given. Some scientific detail was however lacking in the 
definitions, but it seems that this was more related to the fact that candidates might have problems 
explaining concepts in English rather than the lack of scientific information. Some candidates even 
supported their descriptions with good annotated diagrams. In part (c) candidates once again showed a 
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good knowledge of the activities that threaten the quality of Malta’s groundwater resources. Most 
common answers related to the land pollution caused by fertilisers, the mismanagement of groundwater 
and the over extraction of freshwater through illegal boreholes. Others mentioned tourism as one of the 
main causes of overuse of freshwater especially during the summer months. 

Q3. Although many candidates attempted this question by giving rather lengthy accounts (in fact this was the 
second most commonly attempted question in this section), only a small cohort tackled it in the 
appropriate way and secured high marks. Many candidates, for example, failed to identify the primary 
aim of an engineered landfill, i.e. to dispose of solid (and mainly organic) waste while minimising the 
impact on human health and the environment. Further marks were then deducted in the descriptive part 
asking for the basic requirements to construct and operate such a landfill facility. Most of the descriptions 
lacked important essential features such as: waterproofing of area to protect water table, etc; 
 compacting of waste and periodic covering with soil / inert material; construction of ditches to deviate 
surface water; extraction and treatment of (liquid) leachate; anaerobic decomposition of organic matter; 
collection of combustible gases and energy recovery; and quality control of air, gases, underground water, 
etc. 

Some essays were completely out of point and referred to other aspects of waste disposal such as waste 
separation at source and sewage treatment. Although most candidates fared better in parts (b) and (c), 
there were still some individuals who wrote irrelevant accounts. A gross mistake commonly encountered 
in part (c) was that candidates misread the question and based their discussion on the advantages and 
disadvantages of using controlled landfills rather than writing on the pros and cons of incineration 
facilities. 

Q4. This turned out to be another very popular question (this was the third most commonly attempted 
question in this section) with most candidates performing quite well especially in parts (b), (d) and (e). 
The same cannot be said of part (a) where candidates had to distinguish between BOD and COD. A 
common misconception was that BOD (Biological Oxygen Demand) refers to the amount of oxygen 
required by living organisms rather than the amount of oxygen utilized during the biological degradation 
of organic matter in water bodies. On the other hand, the majority of candidates found it hard to explain 
COD (Chemical Oxygen Demand) and related it to the chemical oxidation of organic matter / waste in 
water. Some attributed the terms to tests carried out to gauge the level of pollution in water. 

 Low marks were also scored in part (c) where many candidates failed to highlight the main differences 
between nitrification and denitrification processes forming part of the nitrogen cycle. Very few answers 
referred to the aerobic conditions required for the microbial oxidation of ammonium salts to nitrites / 
nitrates during nitrification, and to anaerobic conditions required to reduce nitrates to gaseous nitrogen, 
N2, or dinitrogen oxide, N2O, during denitrification. With regards to part (d) some responses included a 
distinction between recyclable and non-recyclable plastic instead of an explanation of the principles 
involved in photodegradability and biodegradability of some plastic products. On a positive note, 
candidates performed brilliantly in the other sub-questions, illustrating their statements with carefully 
chosen examples. 

Q5. Most candidates who chose this question could successfully list the stages involved in a succession, but 
then failed to mention how each stage alters the environment to make way for the next stage. In part (b), 
most candidates distinguished successfully between primary and secondary succession, but then could not 
describe the difference between autogenic and allogenic succession. Some in fact gave the impression that 
they had not even heard of the two terms as they gave definitions that had nothing to do with the stimulus 
for change. Most candidates did not understand what was being asked for in part (c) and gave factors such 
as the lack of volcanoes or tsunamis in the area rather than food web complexity, biodiversity and other 
such factors. Part (d) was answered correctly by a good number of candidates. The answers given in part 
(e) show that a small number of candidates still confuse biotic with abiotic factors. Also, it was easier for 
some candidates to come up with abiotic factors which affect plant populations, rather than biotic factors. 

Q6. Most candidates who opted to answer this question (which was the least attempted question in this 
section) did not give the correct definition of resource substitution, but simply stated that it is when one 
resource is used instead of another, and thus did not give a proper example. Most candidates seemed to be 
aware of various sea fishing regulations to protect fish stocks. A much lower number of candidates 
though gave the correct explanations of how these regulations actually protect the fish stocks. The 
majority of candidates answered part (c) correctly. Most candidates though, struggled with part (d), losing 
a lot of marks in the process. The most common problem was that candidates gave only one or two 
environmental issues without even explaining them. This was definitely not enough to warrant six marks. 
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 General comments 

The examiners would like to once again reiterate common problems that have been resurfacing in every 
examination session: 

 (a) the poor standard of English encountered in many scripts – with some candidates at times daring to 
include Maltese terms and phrases to express themselves better; 

 (b) ideas were sometimes distorted or disorganised and often illustrated with wrong examples or 
incomplete/unlabelled diagrams. This was also supplemented with the incorrect use of scientific terms 

(c) the general presentation of the work of some candidates leaves much to be desired; and 

 (d) the presentation of very lengthy accounts carrying no paragraph breaks and titles/sub-titles 
containing a lot of irrelevant information.  

 
Chairperson 
Board of Examiners 
July 2009 

 

 

 


