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The paper was the sixth cycle of the new specification and tested respiration,
internal environment, coordination, and gene technology.

The scope of the questions provided a good opportunity for candidates to
demonstrate their knowledge and understanding of these topics.

There was an equal balance between topics 7 and 8.

The questions on this paper yielded a very wide range of responses with some
excellent answers given. This resulted in an excellent spread of marks, across the
full range ( range 2 - 72)

There were some parts of questions that were left blank particularly at the end
showing some evidence that candidates might have had insufficient time to
complete the paper. Many candidates made an attempt at questions on the article
which was the final question. However there were more blank questions for the
article possibly indicating the lack of time for detailed analysis and preparation of
the article due to time and preparation constraints over the last few years. There
is clear evidence that some candidates are studying the article in detail while
others only have a brief experience of it. As it accounts for 22% of the total paper
mark time needs to be allocated to study it.

There were some straightforward questions demanding recall that yielded high
marks across the cohort and some more demanding questions that discriminated
well. Multi choice questions were well answered and proved to be a good source of
marks particularly for grade E candidates. There were many responses which were
well articulated showing excellent use of biological technology in context.

However, it is still evident that some candidates do not pay sufficient attention to
the command word used in the question. This is particularly true of ‘determine’,
‘deduce’ and ‘comments’ questions where descriptions failed to gain the full
marks. A greater range of command words were used in this paper.

Graphs relating to novel situations continue to be problematic for candidates.
Many candidates did not refer to the data provided in the graphs and often failed
to appreciate the units for axes of the graphs. Responses needing calculations
were very varied. However there does seem to be an area that is improving as
candidates become more aware of the nature and demands of this type of
question. Clearly this has been a focus of both teaching and practice. Unit
conversion and conversion to standard form still present problems to many
candidates. Candidates need to be careful to follow the instructions in the stem of
the question eg. the number of significant figures.

‘Suggest’ questions offered candidates the opportunity to show their knowledge
and understanding from across the specification.

Questions which demanded analysis, explanation, and application of knowledge to
unfamiliar contexts were seen to be more challenging to candidates and proved to
be excellent for discrimination.

A large number of centres are clearly using our mark schemes and examiner
reports to prepare candidates. This is particularly evident where similar mark
points have appeared on previous papers. eg. Q5cii cardiac and ventilation rates.
However care must be taken not to just use the points from previous mark
schemes without relating it to the context of the current question.



The multichoice questions did not present a problem.

Q1ai Nearly every candidate was able to state correctly which structure
contained actin and myosin from the labelled diagram of an elbow.

Q1aii Less than half the candidates could correctly state the function of the
triceps, labelled W in the diagram. There seemed to be confusion between the
terms extensor and flexor.

Q1bi Candidates were confident in correctly explaining the role of the ligament
in joining bone to bone. Many correctly named the bones. However relatively few
candidates went on to expand on the ‘joining bones’ to maintaining stability of the
joint which was required for the additional mark.
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(b) () Explain the role of the ligament labelled on the diagram.
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Q1bii This was a very open ended question where candidates had to suggest one
possible cause of damage to the ligament. Several candidates did not gain credit if
their responses were vague eg. injury. The majority of candidates were able to
give an acceptable response.

(i) Suggest one possible cause of damage to this ligament.
(1)
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(i) Suggest one possible cause of damage to this ligament.

(1

(b) (i) Explain the role of the ligament labelled on the diagram.
(2)
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Q2b

In this question candidates had to describe the advantages and

disadvantages of PET and MRI techniques to investigate brain function. There were
some very clear responses here and many candidates achieved the full three
marks. However some candidates treated the question as ‘compare and contrast’
so missed key points of particularly the disadvantages.
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(b) Describe the advantages and disadvantages of using positron emission
tomography (PET) and magnetic resonance imaging (MRI) to investigate
brain function.
(3)
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(b) Describe the advantages and disadvantages of using positron emission
tomography (PET) and magnetic resonance imaging (MRI) to investigate
brain function.

(3)
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Q2c This type of question format seems to help candidates formulate their
responses. They had to complete a table to give the function of cerebellum,
cerebral hemisphere and hypothalamus. The only real issue here is many
candidates put multiple answers in the space , ie gave a list. The general rule is
that the first answer will be taken.

Complete the table to show one function for each part of the brain.
(3)
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(Total for Question 2 = 7 marks)

Q3b Many candidates showed a good understanding of the spinal reflex arc. This
question could be answered through a labelled diagram. We saw a few of those.
Most candidates could express the order correctly receptor-> sensory neurone->
relay neurone->motor neurone-> effector. Few candidates used the term synapses

in their response.
1| I

(b) Describe the structure of a spinal reflex arc.
(3)
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Q3c This question was generally well answered. Candidates have a good

understanding of how the nerve impulse is transmitted across a synapse. Many
achieved maximum marks here. The only missing part most frequently was that the
neurotransmitter diffuses across the synaptic cleft and binds to receptors on the
post synaptic membrane. Many missed the diffusing part so missed mark point 4.

(c) Explain how the nerve impulse is transmitted across a synapse. -
(4)
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(c) Explain how the nerve impulse is transmitted across a synapse.
(4)
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Q4ai The majority of candidates were able to accurately state what was meant
by the term mutation. Errors including missing out reference to DNA / gene/
allele. There are still candidates referring to a mutation being a change in the

sequence of amino acids.

4 Cancers can develop as a result of mutations or epigenetic modifications.

(a) (i) State what is meant by the term mutation.
(1)
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4 Cancers can develop as a result of mutations or epigenetic modifications.

(a) (i) State what is meant by the term mutation.
(1)
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Q4aii Almost all candidates could correctly name the type of nuclear division
taking place in a tumour. It is regrettable that there are still a very small number
of responses that attempt to ‘hedge’ their answer by using a hybrid of mitosis and

meiosis. _
(i) Name the type of nuclear division taking place as a tumour develops. 3
(1)

(i) Name the type of nuclear division taking place as a tumour develops.
(1M
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Q4c Candidates struggled with the novel situation presented in this question.
Candidates generally understood that the oestrogen would act as a transcription
factor, but often answers were too general and not specific to the cancer cell, so
they would state that proteins would be made but not link this to cell division. It is
clear that many had used previous papers for revision or mocks and relied on
general responses to fit the question. Responses must fit the context of the
question to achieve high marks.

(c) Oestrogen stimulates some types of breast cancer to proliferate.
Oestrogen is a steroid hormone found in mammals.
Oestrogen affects up to 100 different genes.

Explain how oestrogen may result in the proliferation of some breast cancer cells.
(4)

.Q«.!}.H.Qaen travels ﬂwa:«a\v cell _membrane.. 4. 4. skexoidk is.  lipiek
..SQJM.b..',C‘.‘.0.25}..108'8'&1 err _bincls. Yo recegbor..ancl. entexs. . nuclews. .
Hxouah.  vmelear pore.It ackivates. . branscription. fectors. be hineling
lo..premeter..xegions....in.. DNA., causing...mRNA synthesls of _10o..
,alui.i'.f’.e:r.‘znk...,.436;«.:.5_.. and ,,.Mihﬁ. translation. of (00 Jifferent
prokeins..,.incl om{/.n‘j. .pretreins...thak régulate oancl. .ackivale..
miyesis. . and. ....md’:’.in;.‘.. HBal. ..reﬁuhﬂ: arrived.  eof. 6.1«4.4‘.99( Fa

MHe & e\l Thes. may. . also.. . resuld. in.. formekion.. 2f. cxlekines..




Oestrogen affects up to 100 different genes.

Explain how oestrogen may result in the proliferation of some breast cancer cells,
(4)
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Q4d Even though the diagram presented to the candidates in this question was
unfamiliar many were able to work out what was happening and how acetylation of
histone proteins could lead to increased gene expression.

Suggest how acetylation of histone proteins could result in increased
gene expression.

Use the information in the diagram to support your answer.
(2)
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Suggest how acetylation of histone proteins could-result in increased
gene expression.

Use the information in the diagram to support your answer.
(2)
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Q5bii The majority of candidates were able to interpret the RQ graph and

describe the effect of exercise over a period of time on the RQ. Fewer were able
to relate the decrease to a gradual change in respiratory substrate.

Use the information in the table and the graph to support your answer.
. (2)
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Use the information in the table and the graph to support your answer.
(2)
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5¢ci  Calculations have improved over recent sessions. It is recommended that
candidates show their working as even an incorrect response may gain some credit
in their working. It is vital that candidates read the stem of the question and do as
requested. In this case the answer was required in standard form. A significant
number of candidates calculated the total population but did not give the answer
in standard form.

Give your answer in standard form.
109 B0O0 + 198600 = 2GA100 (2)

7.6% X 2¢4100 = 20071.6
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Give your answer in standard form.
- _ (2)
264100 R 007 = 20072 oy
20072
Give your answer in standard form.
(2)
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5cii  This question one proved quite challenging. A significant number said that
heart rate and ventilation rate would decrease (until the person died). Those who
did understand that both would increase also tended to understand that this was to
compensate for the lack of oxygen in the blood. However only a few related the
reduced surface area of alveoli to diffusion, and the idea that thicker mucus
increased diffusion distance was only seen a couple of times. When mucus was
mentioned, candidates suggested that it would cause infection or limit oxygen intake
with no reference to diffusion.

Deduce the effects on the heart rate and ventilation rate in a person who
smokes and has COPD.
(4)
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VEUULE UNE STTELLY WILUNE UEAIL 1O g VETIGUT TaVE 111 @ PETWTT wWing
smokes and has COPD. -
(4)
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Q6a Candidates are becoming more adept at comparing slow and fast twitch
muscle fibres. However in this question they were asked to explain the importance
of slow twitch muscle fibres in the athletes listed in the table. It was not a direct
comparison between slow and fast twitch muscle fibres. Most could describe the
general pattern but often failed to explain what the effect of having a larger
capillary network or more myoglobin would have on oxygen supply so allowing
aerobic respiration.

Explain the importance of slow twitch muscle fibres in these types of athlete.
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Explain the importance of slow twitch muscle fibres in these types of athlete.
(3)




Q6ci This calculation of cardiac output did not present any problems. As the units
were given in the stem it was not expected to be included in the answer. A few

candidates did not change cm? min ' to dm3 min '

‘r
; Use the equation:
|

stroke volume = cardiac output + heart rate
Give your answer in dm?min~'.

. - ;7

Ca/yolﬂ aLl G'V\tFUtt .-'-5-56 x 6G
= 3.70T dm® min”

(2)
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Use the equation:

stroke volume = cardiac output + heart rate

——

Give your answer in dm’>min-'.
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Qé6ciii Ratios are a common mathematical skill required in this paper. Candidates
were asked to calculate the ratio of body surface area of patient A to B. The

majority of responses were accurate. A few calculated the ratio of B to A which
did not gain credit.

(iii) State the_ratio of the body surface area of patient A to patient B.
1)
et 239 ‘
. A S
\,‘77“\'-7'5 ..-1\,,"76
B \ ~ \ o £2,5 =
Answer ...} 155 i
(iii) State the ratio of the body surface area of patient A to patient B.
(1)
1.5¢70L35= 0.6

Q6di Practically every candidate could make an appropriate comment on the

effect of running speed on cardiac output and the subsequent decrease after
11mph.

r

() Comment on the effect of running speed on cardiac output.
(2)
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(i) Comment on the effect of running speed on cardiac output.
(2)
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Qé6dii The content of this question has appeared in some guise in several recent
sessions. Many candidates recognise the increase in carbon dioxide which is sensed
by chemoreceptors leading to an increase in innervation from the medulla / cvc.
Fewer candidates explained that the SAN depolarises more frequently or that there
was an increased rate of heart muscle contraction.

Explain how an increase in the rate of respiration causes an increase in the

heart rate of an athlete. = o) T
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Explain how an increase in the rate of respiration causes an increase in the
heart rate of an athlete.

(3)
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(ii) Exercise increases the rate of respiration in muscles.

Explain how an increase in the rate of respiration causes an increase in the
heart rate of an athlete.
(3)
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Qédiii This question was done quite well with majority of candidates describing
the conversion of lactic acid to pyruvate/ glucose which would then be used in link
reaction / Krebs cycle/ aerobic respiration. Many missed the idea of the lactic acid
being transported to the liver.

(iii) Anaerobic respiration produces lactate.

Describe what happens to this lactate.
(2)
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(iii) respiration produces lactate.
Describe what happens to this lactate.

(2)
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Q7ai Candidates generally understood that increased sucrose led to increased
dopamine and were able to comment on the overlapping error bars and their
impact on validity but very few commented on the methodology. There were no
comments seen stating that the results show a correlation but not necessarily a
causation.

() Comment on the results shown in the bar chart and how they support
this conclusion.
(4)
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(i) Comment on the results shown in the bar chart and how they support
this conclusion.
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Q7aii This calculation proved to be a challenge to several candidates even though
they had been given the equation for standard deviation. Many did not calculate
the 58 row and as a results got the total wrong. The biggest error was not giving
the answer to 2 significant figures as requested.

45 -15 225
63 3 9
74 14 196
58 Q

¢34
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Give your answer to two significant figures.

63 - 3 9
74 14 196
58 Yy
43y

83

2.3

434

(2)



Q7b  Most candidates could describe at least two effects of adrenaline. Very few
candidates stated that the adrenaline was released into blood from the adrenal
glands or that it binds to receptors on target organs.

(b) When humans are in danger or under stress they respond by activating the
‘fight or flight’ response.

Describe the role of adrenaline in the fight or flight response.
(3)
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(b) When humans are in danger or under stress they respond by activating the
‘fight or flight’ response.

Describe the role of adrenaline in the fight or flight response.
(3)
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Q7c  Although candidates did use the information given (including the graph,
which was positive to see), there was a general lack of detailed explanation in
many of the answers which made it difficult for candidates to access level 3. Most
e marks were given for a fairly basic explanation of the role of insulin and
glucagon. There was often confusion about glucagon/glycogen. Comments about
diabetes were not seen. Many candidates struggled with a relevant comment about
negative feedback linking a correct description of reducing {insulin/glucagon}
secretion once blood glucose levels have returned to normal / decreased
stimulation of pancreas by nerves.

Discuss how negative feedback is involved in the control of blood
glucose concentrations.

Use the information in the diagram and the graphs to support your answer.
(6)
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b 1
Discuss how negative feedback Is involved in the control of blood
glucose concentrations,

Use the information in the diagram and the graphs to support your answer.
(6)
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Q8a Clearly some candidates have done more work on the article than others. It
does account for 22% of the total paper mark and expands on the specification.
Here candidates needed to suggest why there is a relationship between the ageing
process and neurodegeneration. Several candidates linked the idea to an increase
/ accumulation of ROS and damage to mitochondria. This was also linked to
damage to neurones and reduced nerve depolarisation. Seldom was it linked to a
named change in brain chemistry.

(a) Suggest why there is a relationship between the ageing process and
neurodegeneration (paragraphs 1 and.2).

(3)
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(a) Suggest why there is a relationship between the ageing process and
neurodegeneration (paragraphs 1 and 2).
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Q8b There was a wide variety of responses here. Some candidates gave detailed
responses about Krebs cycle while others gave a detailed account of oxidative
phosphorylation. Often there was a confusion between inner membrane /
intermembrane and intermembrane space.

(b) Descrl energy released from glucose is used in oxidative phosphorylation
(paragraph2). -

(3)
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(b) Describe how energy released from glucose is used in oxidative phosphorylation
(paragraph 2).
(3)
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Q8c Many candidates simply quoted from the article and it was clear that they
didn’t really understand the material. There was an obvious difficulty throughout
g8 with linking the information given about ROS to what they know about the role

and function of genes and what happens when they go wrong. Mp1 and 4 were not
seen.

(c) Explain how free radicals (reactive oxygen species, ROS) can cause damage to
_mitochondrial DNA (paragraphs 2and 4),

(3)
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() Explain how free radicals (reactive oxygen species, ROS) can cause damageto
mitochondrial DNA (paragraphs 2 and 4).

(3)
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Q8d Some candidates understood that stem cells were the starting point, and that
some genes would be switched on. However very few linked this to brain cells for
mp5. Too often general knowledge of differential gene expression was not linked to
the context of the question or the article.

(d) “The brain is a remarkable organ composed by highly differentiated cells...
different morphology, according to their role and their Tocallzation” { aragraph 6)

Describe how this differentiation can occur.
(3)
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Describe how this differentiation can occur.
(3)
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Q8e Many candidates could infer that proteome linked to proteins. However many
confused the term with genome. A few stated that it referred to a protein in the
mitochondria rather than proteins.

(e) Explain what is meant by the phrase ‘mitochondrial proteome’ (paragraph 7).

(2)
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Q8f Candidates struggled to explain why synaptic mitochondria were more
susceptible to ageing than mitochondria found in other parts of the neurone. Some
inferred it was related to energy requirements or rate of respiration. A few linked
this to a greater accumulation of ROS.

(f) Explain why synaptic mitochondria are more susceptible to ageing than the

mitochondria found in other parts of a neurone (paragraph 9).
(2)

Boavil  Synapth  wideunda  hos  f  qme  wedede. WK OXAGTV. . phaphergetes s produ

wed ATt et B LA P veides th LR neuradvesitter. R
,,syepa,.,..L&xs.ggmm]._“m......mt....._._.uﬂx fee vodeals ot predwed, ond  crents.. oidati WO,

(f) Explain why synaptic mitochondria are more susceptible to ageing than the
mitochondria found in other parts of a neurone (paragraph 9).
(2)
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Q8g Very few candidates suggested that mtDNA had genes for mitochondrial
function which coded for proteins. A few suggested that the proteins produced had
a named sEeci fic role in oxidative phosphorylation.
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(h) Suaaest how damaned mitachandria are remnved hv‘mﬁnnhaﬂv‘{mranranh 1

(g) Explain why the mitochondrial genome is essential for oxidative phosphorylation

(paragraph 10).
(2)
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(g) Explain why the mitochondrial genome is essential for oxidative phosphorylation
(paragraph 10). -
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Q8h A real mixed bag here - several candidates tried to explain autophagy which
was given in the stem. A few used the term mitophagy which was in the article and
gained credit. Many suggested the action was linked to whole cell processes like
phagocytosis and the formation of phagosomes. However many gained credit for
stating enzymic digestion using hydrolytic enzymes.
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(h) Suggest how damaged mitochondria are removed by ‘autophagy’ (paragraph 11).
(2) Q!
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- (h) Suggest how damaged mitochondria are removed' by ‘autophagy’ (paragraph 11).
(2)
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SUMMARY
A few suggestions for improving candidate performance are given below.

candidates need to have time study the article.

candidates need to refer to the command word used in the question and
focus their answer in an appropriate manner. Appendix 7 in the

specification lists all the command words and their meaning. This is
particularly true for explain, describe, deduce, and comment on as
command words.

in graphs candidates need to check the labelling of the axes and scales.

in level-based question the diagrams and graphs need to be used as well as
relevant knowledge and understanding.

in calculations it is better to show the workings as well as an answer as if

the answer is incorrect candidates may gain some credit for correct

working. Care needs to be taken in the interconversion of units - e.g. cm? to
dm3, and mm to pm.

also in calculations care needs to be taken to ensure that the answer is in
the required format e.g. two significant figures, standard form and the
number of decimal places.

Candidates must ensure that their responses are legible. There was a clear
increase in very tiny writing.

If a candidate puts part of an answer in a place somewhere else on the paper
it is vital that the candidate indicates this.

Many suggest questions refer to novel situations. Candidates need to use
knowledge from the specification and apply it to this situation in specific terms
rather than in generalisations.



