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Introduction

This is the second summer series in which this qualification has been offered. Examiners saw
a range of responses to these questions from those showing outstanding knowledge and
understanding of the specification content to those that showed little knowledge or
understanding of the topics in the specification. Many candidates were able to apply their
knowledge to novel scenarios and to use their skills to interpret experimental data.

There was no evidence of candidates being short of time and most candidates attempted all
qguestions. Candidates did especially well on the experiment design question and the bar
chart and its interpretation. This shows the work that candidates and their teachers have
done to prepare for the examination.

Questions that proved more challenging included the explanation of how the structure of a
leaf is adapted for photosynthesis and describing how bacteria can be genetically modified to
produce large quantities of human insulin. Some candidates also struggled to correctly
calculate percentage change.
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Question 1 (b)

This question required candidates to give three differences between the structure of the
bacterium shown in the diagram and the structure of a plant cell. Most candidates were able
to score some marks, with the best responses giving three differences.

(b) Give three differences between the structure of this bacterium and the structure
of a plant cell.

(3}
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y ( ResultsPlus
/--.“. Examiner Comments

This response gains all three marks for three correct differences.

T\ ResultsPlus
\__, Examiner Tip

Candidates should make it clear which organism they are writing
about. In this case it is the bacterium.
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This response scores two marks for two correct differences.

(b) Give three differences between the structure of this bacterium and the structure
of a plant cell.

(3)
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\ﬂf ResultsPlus
Examiner Comments

The second difference is incorrect as the bacterium also has a cell wall.
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Question 2 (a)(ii)

The diagram in Q2 shows part of the human thorax with structures P, Q, R, S and T labelled.
This question asked candidates to give three ways that structures labelled T are adapted for
efficient gas exchange. Most candidates could gain some credit, with the best responses
gaining all three marks.

(ii) Give three ways that structures labelled T are adapted for efficient
gas exchange.
(3)
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V { ResultsPlus

/‘-—-.. Examiner Comments

This response not only gives three ways that the alveoli are adapted
for efficient gas exchange, it also explains how the adaptations

increase the gas exchange.

.\ ResultsPlus
\_/ Examiner Tip
If a question asks candidates to give three ways, it does not expect an
explanation as to how the ways increase gas exchange.
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(ii) Give three ways that structures Iabelled T are adapted for efficient
gas exchange

]
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ResultsPlus

Examiner Comments

This response also scores three marks for three correct ways.

(i) Give three ways that structures labelled T are adapted for efficient
gas exchange.

(3)
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ResultsPlus

Examiner Comments

This response also scores three marks for three correct ways.
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(i) Give three ways that structures labelled T are adapted for efficient
gas exchange. :

(3)
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ResultsPlus

Examiner Comments

This response also gains three marks for giving three correct ways.
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Question 2 (b)(i)

In Q2(b) candidates were told that vital capacity is a measure of how much air can be forced
out of the lungs in one breath.

The graph shows how mean vital capacity changes with age for males and for females. The
candidates were asked to describe the relationship between mean vital capacity and age for
males and for females.

Marks were given for describing the increase in capacity up to age 13-20 and the decrease
from this age. A mark was also given for describing that the male vital capacity was always
higher than the female.
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(b) Vital capacity is a measure of how much air can be forced out of the lungs in
one breath.

The graph shows how mean vital capacity changes with age for males and
for females.

Mean vital capacity
in cm?

0 1 ! I I ! I I 1

1 10 20 30 40 50 60 70 80

Age in years
(i) Describe the relationship between mean vital capacity and age for males and
for females.
(3)
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" ( ResultsPlus

Examiner Comments

This response scores three marks for stating that male capacity is

higher than female. It also correctly refers to the increase up to age 15
and decrease from age 15.
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(b) Vital capacity is a measure of how much air can be forced out of the lungs in
one breath.

“The graph shows how mean vital capacity changes with age for males and
for females.

5000 -
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Mean vital capacity
in cm?
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Age in years
(i) Describe the relationship between mean vital capacity and age for males and
for females. |
(3
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¥ / ResultsPlus
/---; Examiner Comments

This response also scores three marks for the reference to male
capacity being higher than female and a correct reference to capacity
increasing to age 15, then decreasing.

e 3\

' ResultsPlus
<2

~_ Examiner Tip

When describing a graph, candidates should refer to data to support
their description.
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Question 2 (b)(ii)

Q2(b)(ii) asked candidates to suggest a reason for the difference between the mean vital
capacity of males and of females. Most responses gained the mark for stating that males
have bigger lungs or that they are taller or have a larger thorax.

(ii) Suggest a reason for the difference between the mean vital capacity of males
and of females.

B Y and be.. . beiumse,..’

Mmb.;gmﬂmf"mﬂq; .......... Sy DADYE. ...
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/J (-
ﬂﬂESUﬂSﬁlﬁ
Examiner Comments

This response gains the mark for writing that the lungs of males are
bigger than females.

(i} Suggest a reason for the difference between the mean vital capacity of males
and of females.

\ﬂi ResultsPlus
Examiner Comments

This response also gained the mark for writing that males have a
bigger torso.
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Question 3 (a)(i)

Question 3 gave a description of a variation of one of the core practical experiments listed on
the specification. In this experiment, a student investigates the effect of the colour of light on
the rate of photosynthesis in pondweed.

In Q3(a)(i) candidates were asked to calculate the percentage difference in the mean number
of bubbles released when using green light compared to white light.

Only the strongest candidates were able to correctly calculate the percentage difference.
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3 A student investigates the effect of the colour of light on the rate of photosynthesis
in pondweed.

This is the student’s method
+ place a cut piece of pondweed in a beaker of water
+ place a lamp, that produces white light, 10cm from the beaker

« count the number of bubbles of oxygen released in one minute from the cut end
of the pondweed

« repeat this count for two more one-minute periods
The student repeats the method using blue light, green light and red light.

The table shows the student’s results.

white 16 1 17 16
blue 13 1 12 12
green 4 - 3 4
red 10 12 1 1"

(a) (i) Calculate the percentage difference in the mean number of bubbles released
when using green light compared to white light.
(2)

- -
—

\LL620.75
O28rw= 95

ResultsPlus

Examiner Comments

This candidate correctly calculated the percentage difference.
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3 A student investigates the effect of the colour of light on the rate of photosynthesis
in pondweed.

This is the student’s method
. place a cut piece'of ponidweed in a beaker of water
« place a lamp, that produces white light, 10cm from the beaker

+ count the number of bubbles of oxygen released in one minute from the cut end
of the pondweed

« repeat this count for two more one-minute periods
The student repeats the method using blue light, green light and red light.

The table shows the student’s results.

white 16 15 17 16
blue 13 n 12 12
green 4 5 3 4
red 10 12 1" n

(a) (i) Calculate the percentage difference in the mean number of bubbles released
when using green light compared to white light.
(2}

4 _
= X100 = 400/[;

percentage difference = 1‘35 %
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™,

¥ / ResultsPlus
/---; Examiner Comments

This candidate gained one mark for dividing by 16, which was the
comparator, but did not subtract the rate in green from the rate in
white light.

-

)\ ResultsPlus
\_} Examiner Tip

Candidates should always show their working as they can often gain
some credit even if the final answer is incorrect.

\.
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Question 3 (a)(ii)

Q3(a)(ii) asked candidates to give the independent variable in this investigation. Most were
able to identify the colour of the light as the independent variable.

(i) Give the independent variable in this investigation.
(1)

B,

i;(ﬂesuﬂsﬁus

Examiner Comments

This correctly gives the independent variable.

(i) Give the independent variable in this investigation,
(1)

........................... Tv. mehkm,’(kq&g\mxml,lom{mmw

-
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Examiner Comments

This is not the independent variable.

.

4\ ResultsPlus
<2

~_ Examiner Tip
Candidates need to be able to identify the independent variables in an
investigation.
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Question 3 (a)(iii)

In Q3(a)(iii) candidates were asked to give an abiotic variable that should be controlled in the
investigation. Only the strongest candidates could correctly identify an abiotic variable such
as temperature or light intensity.

(iii) Give an abiotic variable the student should control in their investigation.

(1)
......... -TL-A.L {' WM Qé wa.ja
y 4 ResultsPlus
I‘/'--.. Examiner Comments
This is a correct abiotic variable that the candidate should control.
(iii) Give an abiotic variable the student should control in their investigation.
(1)
__________ Mo dore the  Vghtt N> from .
L;e_m}é&r .............................................................................................................................................................................................................
V 4 ResultsPlus
I‘/'--.. Examiner Comments
This was allowed as equivalent to the distance of the lamp from
pondweed.
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Question 3 (b)

Q3(b) asked candidates to comment on the effect of colour of light on the rate of
photosynthesis. These longer response questions are a feature of the reformed international
GCSE sciences and require candidates to synthesise a number of variables from data to form
a judgement. The strongest candidates scored full marks while weaker responses earned
some credit. The best responses linked the number of oxygen bubbles produced in white
light to a higher rate of photosynthesis. They also noted that the rate was low in green light
as chlorophyll reflects green light. They further commented on the absorption of red light
and blue light by chloroplasts leading to more bubbles being produced in these colours.
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(b) Comment on the effect of colour of light on the rate of photosynthesis.
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ResultsPlus
Examiner Comments
This response scores four marks. It comments that the rate is high in
white light. It also notes that the rate in blue is lower than white. It
comments that the rate in green light is very low as the light is
reflected.
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(b) Comment on the effect of colour of light on the rate of photosynthesis.
(4)
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Examiner Comments

This response also scores four marks for commenting on the link
between number of bubbles and rate of photosynthesis. It also notes

that the colour with most bubbles is white, then blue and that green is
last.
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(b) Comment on the effect of colour of light on the rate of photosynthesis.

(4)

p.

This response also gains four marks. It makes the link between
number of bubbles of oxygen and the rate of photosynthesis. It
comments that white light produces the fastest rate. It notes that

chlorophyll absorbs energy from blue light and a little energy from

green light. It concludes that green light produces a slower rate of
photosynthesis.
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Question 3 (¢)

Q3(c) asked candidates to explain how the structure of a leaf is adapted for photosynthesis.
Only the best responses explained how each structural feature increases photosynthesis. The
strongest candidates gained three or four marks. These responses explained that a leaf is
wide and flat and has a large surface area for absorption of light and carbon dioxide. It is
then so that no cell is far from the surface to absorb light. The upper epidermis is
transparent so that light can pass through to the cell layers below. The palisade cells contain
many chloroplasts to absorb light. The spongy mesophyll cells have many air spaces to allow
gas exchange. The lower surface contains stomata that allow carbon dioxide to be absorbed.
The leaf contains xylem vessels that bring water to the cells.
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(c) Explain how the structure of a leaf is adapted for photosynthesis.

.................................
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Examiner Comments

This response gains four marks. It explains how the transparent upper
epidermis lets light pass through. It explains that the palisade cells
contain chloroplasts to absorb light. It explains that the spongy
mesophyll cells have air spaces for diffusion. It also explains that the
stomata enables carbon dioxide to diffuse in.

T4\ ResultsPlus
\_) Examiner Tip

Explain how each layer helps in photosynthesis.
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(c) Explain how the structure of a leaf is adapted for photosynthesis.
' (4)
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<g ResultsPlus

Examiner Comments

This response also gains four marks for explaining how the

transparent upper epidermis allows light to reach the palisade layer

which is packed with chloroplasts to absorb light. It also explains the

air spaces in the spongy mesophyll to enable gas exchange. It finally
explains the role of the stomata in allowing carbon dioxide to enter the
leaf.
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(c) Explain how the structure of a leaf is adapted for photosynthesis.

(4)
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Examiner Comments

This response gains three marks. It explains the role of the palisade
cells, the spongy mesophyll and the stomata.
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Question 4 (a)

This question asked candidates to name the process that releases energy in plant cells. The
strongest candidates identified the process as respiration.
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Question 4 (b)(i)

This question required candidates to describe a method that a scientist could use to
determine the mean net primary productivity of temperate grassland in a year. This proved
difficult for many candidates. Whilst most could score some marks for description of using a
qguadrat to sample in several random areas of the ecosystem, few candidates understood the
idea of cutting the crop and measuring the new growth after one year.
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(b) The productivity of plants in different ecosystems can be compared by calculating
their net primary productivity.

Net primary productivity is the difference between the biomass produced and the
biomass used.

The table shows the net primary productivity of different ecosystems in one year.
This is measured in grams of biomass produced by one square metre of ground.

desert - 80

temperate grassland 600

cultivated farmland 625

temperate deciduous forest 1250

tropical rainforest 2200

A temperate ecosystem has no extremes of temperature.
() Describe a method that a scientist could use to determine the mean net

primary productivity of temperate grassland in a year. i

cAmlae. . over. Be...0ondns.....and . aed o...meen. o lug... 80 At OO B

LU TTRE WY SONE 7.0 TR Y U LT S W 2 S———
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ResultsPlus

Examiner Comments

This response scores two marks for reference to using a quadrat to
sample and then repeating.

(b) The productivity of plants in different ecosystems can be compared by calculating
their net primary productivity.

Net prlmary productivity is the difference between the biomass produced and the
biomass used.

The table shows the net primary productivity of different ecosystems in one year.
This is measured in grams of biomass produced by one square metre of ground.

desert 80

temperate grassland 600

cultivated farmland 625

temperate deciduous forest 1250

tropical rainforest 2200

A temperate ecosystem has no extremes of temperature.
() Describe a method that a scientist could use to determine the mean net

primary productivity of temperate grassland in a year. @)
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y ( ResultsPlus

/'-—-“. Examiner Comments

This response scores three marks. It mentions quadrats being used to

take random samples.

International GCSE Science (Single Award) 4SS0 1B 32



Question 4 (b)(ii)

In this question candidates were required to draw a bar chart to show the mean net primary

productivity in g per m? for each ecosystem in one year. Most candidates gained marks with

many gaining full credit. Those who did not get full credit usually failed to use a linear scale
or did not include the correct units.

(i) Draw a bar chart to show.the mean net primary productivity in g per m?for

each ecosystem in one year. o
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Examiner Comments

This bar chart scores five marks.

\.
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(i) Draw a bar chart to show the mean net primary productivity in g per m? for

ead1mystem in one year.
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ResultsPlus

Examiner Comments
This bar chart scores four marks as the productivity of the desert

ecosystem is incorrectly plotted.
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(i) Draw a bar chart to show the mean net primary productivity in g per m?for

each ecosystem in one year.
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Examiner Comments

This bar chart scores three marks as it does not have a linear scale, so
the bars are not plotted correctly.
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Question 4 (b)(iii)

In this question candidates were asked to comment on the differences between the mean
net primary productivity in the ecosystems. The strongest candidates were able to link the
productivity to their knowledge and understanding of the ecosystems.

(illy Comment on the differences between the mean net primary productivity in

the ecosystems.
{5)
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Examiner Comments
This response comments on the tropical rainforest having the highest
productivity due to availability of water and suitable temperature. It
also comments that the desert has a low productivity because it has
extreme temperatures. It notes that the temperate grassland and
cultivated farmland have similar productivity and that the temperate,

deciduous forest also has a high productivity.

(i) Comment on the differences between the mean net primary productivity in
the ecosystems.

{5)
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/"--. Examiner Comments
This response also scores full marks. It mentions that the desert has a
low productivity due to lack of water. It notes that the tropical
rainforest has the highest productivity with water available. It also
comments on the higher productivity of cultivated farmland compared
with temperate grassland due to the provision of fertilisers.
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Question 5 (a)

This question required candidates to give two features of insect-pollinated flowers. Most
candidates scored at least one mark with many scoring two. Common answers included
large, coloured petals, scented flowers and nectar production.

5 The photograph shows an insect-pollinated plant called a stock.

(a) Give two features of insect-pollinated flowers.
(2)

................................................................................

D

ResultsPlus

Examiner Comments

This scores both marks for reference to brightly coloured petals and to
nectaries.
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5 The photograph shows an insect-pollinated plant called a stock.

(a) Give two features of insect-pollinated flowers.
{2)

Examiner Comments

This also scores two marks for bright coloured petals and sweet
nectar.
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Question 5 (b)(i)

Q5(b)(i) asked candidates to explain why plants with double flowers cannot reproduce on
their own. Only the best responses earned both marks for explaining that without stamens
the flowers could not produce pollen to fertilise the ovule.

(b) There are two types of stock plant. One type has single flowers and the other type
has double flowers.

The double flower is caused by a recessive allele (d) and has no stamens.

Gardeners often grow plants that have double flowers because they are larger
and last longer than single flowers.

Plants with double flowers cannot reproduce. Plants with double flowers are
usually produced by self-pollinating a plant with single flowers that carries the
recessive allele.

(i) Explain why plants with double flowers cannot reproduce on their own.
(2)

M Qcukle  Flovedy. nave. ne. S¥Amer. ,EhiS
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o ferkiMze Al\ne oVWVIRS inThe ovdry fafl ceptodust

i
\%R‘esuﬂsﬁm
Examiner Comments

This scores full marks for no stamens to produce pollen for
fertilisation.
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(b) There are two types of stock plant. One type has single flowers and the other type
has double flowers.

The double flower is caused by a recessive allele (d) and has no stamens.

Gardeners often grow plants that have double flowers because they are Iarger
and last longer than single flowers.

Plants with double flowers cannot reproduce. Plants with double flowers are
usually produced by self-pollinating a plant with single flowers that carries the
recessive allele,

(i) Explain why plants with double flowers cannot reproduce on their own.
(2)

Becowse oy Aot .‘.ha.v & wtamens, Beconse  Snetda
_______ &bm:aﬁwmm l& male catepmdu.ch.ve pa:tl:

e ResultsPlus

Examiner Comments

This also scores two marks for no stamens so no pollen produced.
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Q5(b)(ii) and Q5(b)(iii) gave candidates information that a plant with single flowers that
carries the recessive allele is self-pollinated.

They were asked to draw a genetic diagram to show the parent genotypes, the gametes
produced and the genotypes and phenotypes of the offspring. The candidates who had
practiced these types of questions gained full marks. Some responses gained some credit but
missed out the gametes or did not give the phenotypes of the offspring. In part (iii)
candidates needed to calculate the expected number of plants with double flowers that will
grow from 600 seeds.

(i} A plant with single flowers that carries the recessive allele is self-pollinated.

Draw a genetic diagram to show the parent genotypes, the gametes
produced, and the genotypes and phenotypes of the offspring.

¥ 2 Ayu\)\b Rﬁw
F = Fk‘&.!.z Hﬂulr

(4)

A | F | F__’__ FF= Fah
I S S
FoFF _E——- FE= g st
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(iii) This self-pollinated plant with single flowers produces 600 seeds.

Calculate the expected number of plants with double flowers that will grow
from these seeds.

dave o Joblee T or 215%

(2)

EG{‘” 0.25=150

expected number = ...... 150 ................................ -

B,

1%,
.
¥ { ResultsPlus
/‘--. Examiner Comments
This response scores full marks. It correctly uses a Punnett square to
show the prenatal genotypes, gametes and genotypes and phenotypes
of the offspring. It also correctly calculates the expected number of
plants with double flowers.
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(ii) A plant with single flowers that carries the recessive allele is self-pollinated,

- Draw a genetic diagram to show the parent genotypes, the gametes
“produced, and the genotypes and phenotypes of the offspring.

Parent penogypes = T x T
Croameres @@ @

Pummet square —> o

(4)

= - sk . swgle ¢ S ounV
oHfepng  phenotype LD *mgr LAY apwer - Al

(iil) This self-pollinated plant with single flowers produces 600 seeds.
Calculate the expected number of plants with double flowers that will grow

from these seeds. ;
(2)
ii—x' oo = 2% { R T e | i
oo X L . 180
&
expected number = L Ase

45 |nternational GCSE Science (Single Award) 4SS0 1B



.'rh\"-.__ a—
\‘( { ResultsPlus
/r--. Examiner Comments
This response also scores full marks for parental genotypes, gametes

and offspring genotypes and phenotypes. It correctly calculates the
number of double flowered plants in part (iii).
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(i)) A plant with single flowers that carries the recessive allele is self-pollinated.

Draw a genetic diagram to show the parent genotypes, the gametes
produced, and the genotypes and phenotypes of the offspring.

{(4)
‘k«:ﬂf"
T Paeet Ry ry
1fp.ha3.”‘w
Rometes 9 r1
Qrcype \rl
vty 4
Single
Flaml'-
Sor 507.
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(ili) This self-pollinated plant with single flowers produces 600 seeds.

Calculate the expected number of plants with double flowers that will grow
from these seeds.

(2)
20 o0 =300
|OC

expected number = 300

y : ( ResultsPlus

/'-—-‘. Examiner Comments

This response scores two marks for part (ii) and two marks for part (iii).

In part (ii) it has the wrong parental genotypes. However, it gains two
marks since it correctly writes the gametes and offspring for their
incorrect parental genotypes.

In part (iii) it also scores two marks for calculating the expected
number of double flowered plants that would grow from their
predicted genotypes.
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Question 6 (a)

In Q6(a) candidates were asked to state what is meant by the term genetically modified
bacteria. Only the strongest candidates could correctly state what is meant by this. Some
vague responses such as a man-made bacterium gained no credit nor did writing that it was
a bacterium with modified genes.

6 Genetically modified bacteria can be used to produce large quantities of
human insulin.

(a) State what is meant by the term genetically modified bacteria.

B,

y | ( ResultsPlus

I‘/'--.*. Examiner Comments

This response gained no credit.

4\ ResultsPlus
\_, Examiner Tip

Candidates need to be able to state what is meant by terms used in
the specification.
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6 Genetically modified bacteria can be used to produce large quantities of
human insulin.

(a) State what is meant by the term genetically modified bacteria.

’“""%baaawafe—wmimar

/J Ly
ﬂﬂesuﬂsﬁm
Examiner Comments

This response gained the mark for the removal and replacement of the
genes in the bacteria with a gene from another organism.

International GCSE Science (Single Award) 4SS0 1B 50



Question 6 (b)

In Q6(b) candidates had to describe how bacteria can be genetically modified to produce
large quantities of human insulin. This topic comes straight from the specification content
and those candidates who had prepared correctly for the examination had little difficulty in
gaining full credit.

(b) Describe how bacteria can be genetically modified to produce large quantities of
human insulin.
(4)
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r ResultsPlus

Examiner Comments

This response describes how restriction enzymes are used to cut
human DNA and cut the plasmid to produce sticky ends which are then
combined using ligase enzymes to join the DNA to the plasmid.

\ J
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Question 7

Question 7 was the experimental design question that features on these papers. In this case
candidates were required to design an investigation to find out which exercise programme
(running or weights) is more effective at reducing resting heart rate. The strongest candidates
who were familiar with these types of questions scored full marks. AlImost all candidates
scored at least two marks on this question. Some responses were written with just the
prompts C, O, R, M and S but with no explanation as to what is meant by C or O etc. Such
responses were unlikely to gain much credit.
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7 Exercise programmes can reduce a person’s resting heart rate.

Some programmes rely on long distance running while others rely on training

with weights.
il
Design an investigation to find out which exercise programme is more effective at __’u -
reducing resting heart rate.
SR =
Include experimental details in your answer and write in full sentences. '\ s~
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Examiner Comments

This response scores full credit. It includes the idea of repeating and

controlling for the sex of the participant. It has some participants doing

running and some weights for the same duration. It measures the
heart rate at the start of the programme and then after a month.

7 Exercise programmes can reduce a person's resting heart rate.

Some programmes rely on long distance running while others rely on training
with weights.

Design an investigation to find out which exercise programme is more effective at
reducing resting heart rate,

Include experimental details in your answer and write in full sentences.
(6)
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This response scores four marks. It gains credit for using the two
programmes, measuring heart rate at the start and at the end of the
programme. It also controls for the duration of the programme.

4\ ResultsPlus
\ Examiner Tip

The response would be better if the candidate had used 10 people
rather than a number. They could have then gotten a mark for

repeating.

55 International GCSE Science (Single Award) 4SS0 1B



Paper Summary

Based on their performance on this paper, candidates should:

ensure that you read the question carefully and include sufficient points to gain full credit.
on 'comment' questions, include as many points as there are marks available and reach a
conclusion that reflects the points you have made.

ensure that you understand and are able to explain what is meant by the terms used in
the specification.

make sure you have practised calculations such as percentages.

write in detail and use correct and precise biological terminology.

remember to use the knowledge and skills acquired during practical work to help in
questions about unfamiliar or novel practical procedures.

on experimental design questions you should always be able to name the independent
variable, give the range of values, the dependent and how you are going to measure it and
the control variables and explain how these will be controlled.

read through your responses and ensure that what you have written makes sense and
answers the question fully.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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