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Introduction

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the
examinations. They provide useful guidance for future candidates.

The reports will include a general commentary on candidates’ performance, identify technical aspects
examined in the questions and highlight good performance and where performance could be improved.
A selection of candidate answers is also provided. The reports will also explain aspects which caused
difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination
technique, or any other identifiable and explainable reason.

Where overall performance on a question/question part was considered good, with no particular areas to
highlight, these questions have not been included in the report.

A full copy of the question paper and the mark scheme can be downloaded from OCR.

Would you prefer a Word version?
Did you know that you can save this PDF as a Word file using Acrobat Professional?
Simply click on File > Export to and select Microsoft Word

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.)

If you do not have access to Acrobat Professional there are a number of free applications available that
will also convert PDF to Word (search for PDF to Word converter).

4 © OCR 2023
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Paper 4 series overview

J257/04, Depth in Biology, is the second of two higher tier examination units for the Twenty First Century
Science Biology B GCSE.

The paper assessed content from across the specification and allowed candidates to demonstrate their
depth of understanding of specific aspects of the content. As well as short answer response questions
there were also structured questions, calculations and questions based on practical skills. This paper
also had two extended response questions each with a total of 6 marks.

The assessment of quantitative skills has to include at least 10% GCSE mathematical skills. This was
spread throughout the paper and although most tasks were well done, it did highlight an area that
candidates were less aware of this year (see individual parts for detail, and see section 5d/5e of the
specification for details of the skills required). In addition, candidates should be encouraged to show all
of their working as marks can be given in some circumstances for errors carried forward.

Many candidates appeared to have been well prepared for the examination, attempting the majority of
questions. However, some candidates seemed to have problems with certain aspects of questions
relating to practical skills which are detailed in the next section.

Most candidates used the space provided for their responses; however, some extended their answers to
other parts of the paper. Where candidates were not able to limit their responses to the provided space
and used the additional examination sheets, it should be stressed to them that it is very important to
clearly show the question numbers. There was, however, an improvement in this area.

It should also be emphasised to candidates that ray diagrams (Question 5 (d) (i) and (ii)) should be
drawn with a ruler and not freehand as was seen on a considerable number of responses.

This cohort has experienced less disruption to their learning due to the pandemic than last year’s cohort.
The extent to which this will have affected each candidate will be different and will depend on the
quantity and quality of provision during lockdown as well as the duration of time each candidate was out
of school. The exposure that candidates had to practical activities will also be different and may have
been limited to observing demonstrations especially while still in formative situations in Key Stage 3.

Candidates who did well on this paper Candidates who did less well on this paper

generally: generally:

e answered the mathematical questions well e were unaware of how to recognise order

e referred to all instructions in the level of of magnitude

response questions o demonstrated a lack of knowledge of
ideas such as respiration and

e were aware of all processes involved in .
P photosynthesis

protein synthesis
e did not refer to all instructions in the level

e demonstrated a good understanding of of response questions

practical skills
¢ demonstrated a lack of understanding

¢ demonstrated good knowledge of sex- between types 1 and 2 diabetes

linked inheritance
e demonstrated that they had limited

* demonstrated good knowledge of understanding of practical skills

communicable diseases

5 © OCR 2023
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Candidates who did well on this paper

generally:

Examiners’ report

Candidates who did less well on this paper
generally:

e engaged fully with the questions, read
them thoroughly and gave more detailed
responses, answering in specific rather
than generic terms

e used scientific terminology carefully and
accurately, especially terminology
associated with genes and inheritance in
particular with protein synthesis.

were unable to complete Punnett squares

involving sex-linked alleles

demonstrated limited knowledge of the
structure and function of the human eye.
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Question 1 (a)

1  Ascientist cuts a thin slice from a plant stem, as shown in Fig. 1.1.
The slice of stem contains three different tissues.

Fig. 1.1

Tissue B
Tissue A

L~

Plant stem

Tissue C

(a) Draw lines to connect the description of each tissue with its correct name.

One has been done for you.

Description Name

Examiners’ report

Tissue A

transports water from Capillary

the plant's roots

Meristem
Tissue B /
is made of

unspecialized cells
Phloem

Tissue C

transports sugar from

the plant’s leaves Xylem

[1]

Candidates performed well, with the majority aware of the role of the tissues concerned.

© OCR 2023
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Question 1 (b) (i)
(b) The scientist places the slice of stem on a microscope slide and adds a cover slip.
The scientist uses the light microscope in Fig. 1.2 to look at the slice of stem on the slide.
Fig. 1.2

Coarse focus
control

Eyepiece lens

Objective lenses Fine focus
Stage control
Mirror

(i) Statements A to E describe steps the scientist uses to look at the slide under the
Microscope.

They are not in the correct order.
A Place the slide on the stage.
B Look into the eyepiece lens.
C Use the coarse focus control to move the objective lens down towards the stage.

D Use the fine focus control to move the objective lens until the image is as clear as
possible.

E Use the coarse focus control to move the objective lens upwards until the image is
clear.

Write the letters in the boxes to describe the correct order of the steps.

One has been done for you.

A

3]

Most candidates understood the basics of microscope activity. Less than half were able to complete the
correct sequence.

8 © OCR 2023
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Question 1 (b) (ii)

(ii) Suggest two ways the scientist can work safely when using the microscope.

[2]

This was not successfully answered, with most candidates giving responses relating to general safety in
the laboratory and not ones specifically to do with using a microscope.

Question 1 (c) (i)

(c) Fig. 1.3 shows part of the slice of stem. One of the cells is dividing by mitosis.

Fig. 1.3

Cell
dividing
by mitosis Item removed due to third party

copyright restrictions

A ~ J U v J_______J
Tissue A Tissue B Tissue C

(i) The chromosomes in the labelled dividing cell are clearly visible and appear dark.

Describe what the scientist added to the slide to make the chromosomes clearly visible.

Most candidates gave the correct response of a stain or dye or a named one. However, there was a
minority of candidates who were unaware of this and gave responses such as ‘indicator’.

9 © OCR 2023
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Question 1 (c) (ii)

(i) To get the image in Fig. 1.3 the scientist used an eyepiece lens with a magnification of
x10, and an objective lens with a magnification of x40.

Describe how to calculate the total magnification.

.M

This was reasonably well answered, although many gave responses suggesting that the two
magnifications should be added together and others that it involved image size.

Question 1 (d) (i)
(d) One of the dividing cells in Fig. 1.3 has a width of 10 pm.

(i) What is 10um to the nearest order of magnitude?

Put a around the correct option.

10%um 10T um 10Zum 103um [11

The majority of candidates knew the correct answer. However, this aspect of mathematical skills is an
area that would suggest a lack of knowledge as some candidates appeared to find this challenging.

Question 1 (d) (ii)

(ii) Inthe dividing cell, a single chromosome has a width of 0.01 um.
How many orders of magnitude larger is the cell than the single chromosome?

Put a around the correct option.

3 30 100 1000 [1]

This was not answered successfully, exemplifying the above comment on lack of knowledge on orders of
magnitude.

OCR support

with students to familiarise them with particular maths skills. The check in tasks also
encourage candidates to RAG rate themselves, which can help guide revision or areas for
further support in class.

@ The Maths skills handbook and accompanying Mathematical skills check in are useful to use

10 © OCR 2023
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Question 2 (a)

2  Plant cells in the leaf of a tree contain chloroplasts and mitochondria.

(a) Complete the sentences about the processes that take place in chloroplasts and
mitochondria.

Use words from the list.

cellular respiration meiosis photosynthesis transpiration

In the chloroplasts, glucose IS MAade DY ...

The glucose is used in the mitochondria iN ...

(1]
Candidates were very aware of these processes and gave the correct responses in both cases.
Question 2 (b)
(b) The process of cellular respiration takes place continuously in plant cells.
Explain why it has to take place continuously.
- [1]

There was some confusion here between respiration and photosynthesis and there are many candidates
using incorrect statements such as producing, making or creating energy.

11 © OCR 2023
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Question 2 (c)*

(c)* There are two trees growing next to a building.

*+  Tree Ais growing on the sunny side of the building.
+  Tree B is growing on the shadier side of the building.
*»  Tree A has grown larger than tree B.

The map shows the positions of the trees and the building. It also shows the movement of
the Sun from sunrise to sunset each day.

Tree B

"

Sunset Building Sunrise

O O (o)

Tree A

Midday

The two trees are the same species and were planted as seeds at the same time.

Explain why tree A has grown larger than tree B.

.. [6]

Clear statements about light intensity and rate of photosynthesis were often missing. Many candidates
used incorrect terms such as ‘Tree A sees the sun more’ or ‘has more contact with the sun’. Candidates
also quite often used absolute statements such as ‘Tree A gets light and B doesn’t’ and “Tree B can only
photosynthesise at sunrise and sunset’. This together with irrelevant statements about auxins and
phototropism, and no information about respiration and the effect of temperature limited many
candidates to Level 2.

12 © OCR 2023
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Question 3 (a)

3 Pathogens cause communicable diseases.

(a) Complete Table 3.1 by explaining how the spread of each communicable disease can be
reduced or stopped.

Table 3.1
Communicable | Infects How the spread of the disease can be reduced
disease or stopped
Crown gall Plants
Influenza Humans

[2]

Perhaps because of the recent experiences of Covid, the influenza mark was gained by most
candidates. Many candidates were unable to adequately give a suitable method of control for crown gall
disease, despite it being the example of a plant bacterial disease in the specification.

Question 3 (b)

(b) Ash dieback and tobacco mosaic disease are communicable diseases in plants.

Complete Table 3.2 by describing these plant diseases.

Table 3.2
Disease Pathogen that causes the Spread by
disease
Ash dieback
Tobacco mosaic Contaminated seeds

[2]

This question required three correct responses for 2 marks or two correct responses for 1 mark.
Unfortunately, specific plant pathogens appear to be an area where responses were less successful.

13 © OCR 2023
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Question 3 (c) (i)

(c) Afarmer is growing cherry trees.
The farmer notices that some of the trees have lumps on their trunks caused by crown gall
disease.

(i) The farmer counts the lumps on five trees.
Table 3.3 shows the results.

Table 3.3
Tree Number of
crown gall lumps

1 10

2 6

3 11

4 5

5 8

Calculate the mean number of lumps per tree.

Mean = ... lUmps 1]

This was a fairly simple calculation of a mean and the majority of candidates gained the mark.

Question 3 (c) (ii)

(i) There are 200 trees on the farm.
80 of the trees have crown gall disease.

Calculate the probability that any individual tree on the farm has crown gall disease.

Probability = ..o [1]

Likewise, the calculation for probability scored very highly.

14 © OCR 2023
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Question 4 (a)
4

Fig. 4.1 is a diagram of the human eye.

Some of the structures of the eye have been labelled.
Fig. 4.1

Ciliary muscle
Comea

Retina

T

(a) Draw lines to connect each structure with its correct function.

Structure Function
Ciliary muscle Changes the shape of the lens
Cornea Changes the size of the pupil
Iris Layer of receptcfr cells that
detects light
Retina Transparent tissue that helps to

focus light by refraction

structures to the function.

[2]

Knowledge of eye structure and function was good with the majority of candidates correctly linking all

15
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Question 4 (b)
(b) Fig. 4.2 shows four ray diagrams.

Fig. 4.2

Ray
diagram A

Y
e
Y

Ray
diagram B

Ray
diagram C

Ray
diagram D

Yy

Which ray diagram explains how the lens of the eye focuses light so that we can see a
nearby object?

Tick (v') one box.

Ray diagram A

Ray diagram B

Ray diagram C

Ray diagram D

[1]

16 © OCR 2023
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Again, the majority of candidates were aware that the image is focused on the retina.

Question 4 (c)

(c) Nina has cataracts in her eyes.

Explain why Nina can only read if she uses a bright light.

- [2]

Misconception

@ Many candidates thought that cataracts were caused by the cornea becoming cloudy.

Question 4 (d) (i)
(d) Tom is shortsighted.

(i) Complete the ray diagram in Fig. 4.3 to show why Tom cannot see a distant object
clearly.

Fig. 4.3

Light from a -
distant object =

(1

A number of candidates were let down by the quality of their drawings with less than straight lines, often

completed without a ruler. In addition, a number of responses showed the lines stopping before the
retina.

17 © OCR 2023
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Question 4 (d) (ii)
(ii) Tom tries on a pair of glasses.

Complete the ray diagram in Fig. 4.4 to show how a lens in a pair of glasses allows Tom
to see the distant object clearly.

Fig. 4.4

Light from a .
distant object -

Lens in
glasses

[1]

Once again this was not answered successfully. The effect of the concave lens was not well understood.

Question 5 (a)

5 The blood transports substances around the human body.

(a) Complete the table to describe the transport of three substances around the human body.

Where it is absorbed

Substance into the blood

What it is used for in cells

Glucose Digestive system

Aerobic cellular respiration

As a solvent for chemical
Digestive system reactions, and to maintain
the volume of the cytoplasm

[3]

Most candidates scored 2 or 3 marks here, the most common mistake being not knowing that water was
the solvent in the third mark point.

18 © OCR 2023
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Question 5 (b)

(b) Carbon dioxide and urea are waste products made by cells.
Describe where in the body these waste products are removed from the blood.
Carbon dioXide ...

L] =T TR

[l

Misconception

@ Many candidates thought that the bladder was responsible for removing urea from the blood.

Question 5 (c)

(c) The blood transports sugar and hormones that control the blood sugar level.
Complete the sentences to explain how hormones control blood sugar level.

Use words from the list.

ADH auxin FSH glucagon insulin

To reduce the blood sugar level when it is too high, a hormone called
ceeneeeen.. 18 Feleased.
To increase the blood sugar level when it is too low, a hormone called

veeneennes 18 TEleased.

[2]

Most candidates knew that insulin and glucagon were the correct hormones. However, there were a
number who got them the wrong way round.

19 © OCR 2023
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Question 5 (d) (i)

(d) People living with diabetes cannot control their blood sugar level properly without treatment
or lifestyle changes.

Doctors hope to treat type 1 diabetes by injecting embryonic stem cells into the patient's
pancreas.

(i) Explain how injecting embryonic stem cells into the pancreas could help to treat type 1
diabetes.

- [2]

Many candidates scored a mark for recognising that because stem cells are unspecialised they can
become any type of cell. However, many candidates did not score on the second mark as they stated

that the stem cells can ‘become insulin’.

Exemplar 1

.12

This response clearly states that stem cells are unspecialised and that they can differentiate into cells
capable of producing insulin. The candidate was awarded both marks.

20 © OCR 2023



GCSE (9-1) Twenty First Century Science Biology B - J257/04 - Summer 2023 Examiners’ report

Question 5 (d) (ii)

(i) Discuss one benefit, one risk and one ethical issue with using embryonic stem cells to
treat type 1 diabetes.

1= L= L OSSR

o= T =

Mark point one, a benefit of using embryonic stem cells, was rarely given. General statements such as
‘diabetes would be cured’ were insufficient.

Likewise in mark point three, general statements that did not give specific ethical dilemmas such as
‘Playing god’ did not gain credit.

Question 5 (d) (iii)

(iii) People with type 2 diabetes have asked if they can also have the stem cell treatment.

Explain why other treatments may be better for people with type 2 diabetes.

.. [3]

This question was not answered successfully, with mark points one and two rarely given. These required
using knowledge about the cause and control of type 2 diabetes to gain credit. Candidates often gave
very vague statements about making lifestyle changes without giving suitable examples such as
increased exercise, avoiding high-sugar foods, etc. for mark point three.

21 © OCR 2023




GCSE (9-1) Twenty First Century Science Biology B - J257/04 - Summer 2023

Examiners’ report

Exemplar 2
QOter  eotments.... SN O0S.....LNONGENG .. ypoteC... i fesFile
M g DREER L QA DAL LS 00 0L pRE 00D
@.55... ehicnd.  2SHES... andk.... coun.. bt da. 10 Cormbak
obtes.. UMQSSGS*ChmagnQ)Wes{‘?(am@%mdumz

tehing...2Nd...cotns, 0. .. € 8ts G . Furthermeare.

4~r7pé-2_ AL S.....COM.....CC0LE.  oho... el s STOR. [3]
esponcang  fo tnsolin, SO trecching
louiohn £

Helo panceas
o CAUOALL [/ijp to ol +Lo d)CSEOVJe4

X sooh s CoOroNOng heowt olasease.

All three mark points credited in this example.

Question 6 (a) (i)

6 Fungi are a type of organism that live in soil. They are eukaryotic.

(a) Fungi use their genome to make proteins, like humans.

(i)

Describe what the fungi’s genome is and where it is stored.

. [2]

A number of candidates misunderstood the term ‘eukaryotic’ and stated that the genetic material would
be found in the cytoplasm or in a plasmid.

22 © OCR 2023



GCSE (9-1) Twenty First Century Science Biology B - J257/04 - Summer 2023 Examiners’ report

Question 6 (a) (ii)

(ify Explain how the genome is used to make proteins.

.. [4]

Few candidates were able to give a fully coherent account of protein synthesis. Relevant terms such as
coding, mRNA, nucleotides and amino acids were well known but not always used in the correct context.

23 © OCR 2023
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Exemplar 3

runzg JolnoAs

G’-}-....‘Hf.\.Q.....%EK‘.\.Qm.e.)...Lﬁ......C.O(Q.QE’QK ...... k... aRMA.. ... becan s Hee.
ONA.. &S oo, tagee.. o eove. .0 noclews.... e

onl oymne ocelold. These omane Cexoh s e
Joln  to form A protedsn . This (s proteen
s thess

NA
AT ~9
G C-
T A
Ced 6
AVS T
TA A
C

This example gives a clear commentary of the whole process of protein synthesis and was awarded full
marks.
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Question 6 (b)

(b) Fungi release digestive enzymes into the soil.

Explain why these enzymes are helpful to organisms other than the fungi.

. [2]

Misconception

Many candidates thought that the fungal enzymes could be taken up by other organisms from
the soil to aid their own reactions.

Question 6 (c) (i)

(c) A scientist collects soil samples from three different sites. The soil samples contain an
enzyme released by fungi.

The scientist tests the enzyme from each soil sample by:
* adding the enzyme to its substrate in 10 solutions, each with a different pH
» measuring the rate of reaction.

(i) The scientist plans to control the temperature of the solutions by leaving them in the
same room.

Describe a better way to control the temperature of each solution.

12

A significant number of candidates were unfamiliar with a water bath for control of temperature in
experiments and thought that a thermometer could be used to control temperature.

25 © OCR 2023



GCSE (9-1) Twenty First Century Science Biology B - J257/04 - Summer 2023 Examiners’ report

Question 6 (c) (ii)
(i) The scientist makes sure that:
+ the same type of enzyme is taken from each soil sample

+  the same concentration of enzyme is used in each solution
+ the same substrate is used in each solution.

Describe one other factor that could affect the rate of the enzyme reaction and how
this factor could be controlled.

= T (o

HOW it COUIT B8 COMITOIIE .ottt e e et e et et e e e ram e e e e ean

Very few candidates could identify that substrate concentration as the factor to be controlled. Even fewer
were then able to say that you would need the same mass in the same volume of solution to control this
factor.

26 © OCR 2023
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Question 6 (d)

The results of the tests are shown in the graphs.

Rate of
reaction
(arbitrary
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(d) What was the optimum pH for the enzyme from sample A?

OptimumpH = ..., [11

Most candidates were able to interpret the graph to gain credit here.

Question 6 (e) (i)

(e) (i) What was the maximum rate of reaction for the enzyme from sample B?

Maximum rate of reaction = ................ccceeueee... @rbitrary units [1]

Likewise, most candidates performed well at this skill.

Question 6 (e) (ii)

(ii) Describe and explain the general trend in the results for the enzyme from sample B.

. [4

The description part of the question was well answered with the majority of candidates being given 2
marks. The explanation aspect was less successful, with very few candidates able to state that the
results were due to changes in the shape of the active site of the enzyme.
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Question 6 (f)

(f) The scientist thinks a mutation must have happened in the fungi in the soil in sample C.

Describe how this mutation could have caused the results for sample C.

- [3]

A significant number of candidates suggested that the fungus found itself in acidic conditions so was
able to mutate to produce an enzyme with an optimum pH of 4. Candidates often referred to the mutation
as a change in the substrate or the enzyme rather than in the DNA.

Question 6 (g)

(g) The scientist concludes that the enzyme works best in alkaline soil.

Give evidence for and against the scientist's conclusion.

o

AGAINST i e SR E e E e E e e e e e e e et e e s eas e et e anannans

Candidates were often given the first mark point for evidence for the scientist’'s conclusion, recognising
that two of the enzymes worked best in alkaline conditions. However, for the second point as well as

stating that enzyme C worked best in acid conditions, the rate of reaction for that enzyme was much
higher than A and B was also required.
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Question 7 (a)

7 Elephants live in the wild in Mozambique, Africa.

Some elephants inherit an allele that causes them to never develop tusks.
This no-tusks allele is the result of a mutation.

(a) Mutations to alleles happen quite often.

Explain why mutations often have no observable effects.

- [3]

There was some confusion about the terms ‘genotype’ and ‘phenotype’, and a number of candidates
wrote about mutations ‘becoming dominant’ or ‘developing over generations’. This is another example of
candidates being aware of the scientific terms but not using them in the correct context.
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Question 7 (b)

(b) Elephants in Mozambique are hunted by humans.
The humans Kill the elephants so they can sell their valuable tusks.

Scientists recorded data on the Mozambique elephant population over several generations.

Total number | Percentage of total number of elephants with the
of elephants | no-tusks allele (%)

Start of study | 2542 18.5
End of study | 242 50.9

Calculate the percentage decrease in the total number of elephants from the start of the
study to the end.

Give your answer to 1 decimal place.

Percentage decrease = .........ccccooiieiiieiccicneeeeecnnneneeeees Y0 [3]

This was well answered, with the majority of candidates gaining 3 marks. Some candidates made
arithmetic errors in their calculations or did not give their answer to one decimal place but were credited
with some marks.
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Question 7 (c)*

(c)* The scientists found that the no-tusks allele was more common in each new generation of
the elephants.

Explain the scientists’ finding.

.. [6]

The majority of candidates were credited with at least Level 2 marks. For a number of candidates, the
lack of use of technical terms such as selection, advantage, proportion and frequency and no
consideration of survival aspects restricted the level given.

Question 7 (d) (i)

(d) Elephants have sex chromosomes just like humans.

*» Female elephants have the genotype X X.
*  Male elephants have the genotype X Y.

Scientists have discovered that:
. The no-tusks allele, T, is dominant.

. The allele for normal tusks, t, is recessive.

. The alleles are found on the X chromosome. This means an X chromosome can be
either XT or Xt.

»  All elephants that have the genotype X' Y die before they are born.

(i) What is the phenotype of an elephant that has the genotype XT X!?

1]

A minority of candidates recognised that as well as being 'tuskless’, the elephant was also a female. A
common error was referring to it as being ’heterozygous’ as this refers to the genotype and not
phenotype.
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Question 7 (d) (ii)

(i) Explain why no female elephants are born homozygous for the no-tusks allele.

.- [2]
A common error here was referring to the allele as a gene.
Question 7 (d) (iii)
(iiiy A female elephant that is heterozygous for the no-tusks allele has a baby.
Complete the Punnett square to show the possible genotypes of the baby.
Father's gametes—=
Mother's gametes
Possible
> genotypes
of baby
[2]

Many candidates seemed unfamiliar with solving genetics problems involving sex-linkage and
constructed their Punnett square with T and t rather than Xt etc.
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Question 7 (d) (iv)

(iv) A scientist concludes that this female elephant is likely to have twice as many female
offspring as male offspring.

Explain why the scientist is correct.

. [2]

Candidates found it difficult to express their thoughts adequately. Those that used the data from their
correctly drawn Punnett square tended to be credited with marks.

Question 7 (e)

(e) Predict what is likely to happen to the population of elephants in Mozambique if the hunting
continues.

- 131

Most candidates picked up on the idea that the population would eventually become extinct but did not
state that it was due to a lack of males.
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Copyright information

Question 7 (b): Data from Campbell-Staton et al., Science 374, 483-487 (2021)
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