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Introduction

This guidance is designed to help tackle Extended Open Response (EOR) questions
(6-mark questions) within Pearson Edexcel GCSE 9-1 Science exam papers. The EOR
guestions are designed to assess the whole grade range within the paper to allow for
differentiation of candidates and for them to construct clear, sustained lines of reasoning
by addressing the content and context of the question presented. In other words, students
should be able to articulate a response that is coherent in linking ideas/concepts by being
able to draw on and infer from information provided to analyse, evaluate and make
judgments.

This guidance document will aim to help support teaching, learning and assessment
around EOR questions by covering the following areas:

Key features of an EOR question and mark scheme; so that students can become
familiar with the layout, structure and location of these questions in the papers

How to apply marks to an EOR question; including how best to use the mark
scheme in terms of the indicative content and levelled based descriptors

Example student responses from June 2018 papers; this will include examiner
commentary around specific 6-mark questions, as well as tips for marking

Teaching and learning strategies; that can be deployed within the classroom to
develop the skills needed to tackle EOR questions.

Key features of an Extended Open Response question and mark
scheme

Extend open response questions are the 6-mark questions found towards the end of a
paper. There is one in each Combined Science paper and two in each Separate Science
paper. EOR questions can assess across the assessment objectives, AO1, AO2, AOS3, or
a mixture of AOs; for example, AO2/1 and AO3/1. EOR questions will generally target a
maximum of two assessment objectives.

There is no longer a requirement to test the quality of written communication (as there was
in the 2011 qualifications). However, there is a requirement to test candidates’ ability to
construct a sustained line of reasoning. Questions assessing this will be marked with an
asterisk*. As these questions are more open-ended, they are marked using a levels-based
and indicative content.
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EOR question: key features

*(c) Arthritis is a condition that affects the joints in humans.

In arthritis, the cells in the joints break down.

Bones rub together causing pain.

Stem cells can be used to treat arthritis.

Explain the z\idvantages and disadvantage}s of using stem cells to treat arthritis.
|

2

3

1. Command word: this will determine the type of response given and the candidate will
need to understand the command word to then provide the appropriate response. There
are different types of command words used for EOR questions including Explain,
Describe, Plan/Devise, Comment on.

2. Context/Information/instruction: this may be in the form of tables or diagrams and
could include data that the learner will need to use/make reference to in their response.

3. Key terminology: look out for key terms used in the question stem, these will need to
be used and/or applied in some way in a learner response.

In terms of answer lines there is ample amount of space for students to write their
response, remember that not all answer lines need to be filled to demonstrate
understanding, learners can also write more if they wish to.

Mark scheme: key features

EOR questions are marked using a levels-based mark scheme, which covers three
sections:

indicative content
level descriptors

additional guidance.

Indicative content

The indicative content lists the material from the specification that the examiners consider
could be reasonably used to answer the question. It is important to note that the
candidates could use other, relevant, correct science, and that this would be credited. It is
also not expected that all of the indicative content be used. It is simply a list of the sort of
material that could be used in an answer. The indicative content reflects the assessment
objective profile of the question. If the EOR question is targeting two AOs, then the
indicative content will be split under each heading.
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This is an example of indicative content related to the question above
Question | Indicative content Mark
number
*9(c) Answers will be credited according to candidate’s deployment | (6)

of knowledge and understanding of the material in relation to
the qualities and skills outlined in the generic mark scheme.

The indicative content below is not prescriptive and
candidates are therefore not required to include all the
material that is indicated as relevant. Additional content
included in the response must be scientific and relevant.

A02(1) 6 marks

Advantages
¢ stem cells are undifferentiated/unspecialised
e can differentiate into different types of body cell
e cells can be used to replace damaged cells in joints
e reduce symptoms/ reduced pain
¢ less drug treatment
e less chance of rejection if the stem cells are taken
from the patient

Disadvantages

¢ unknown effects on the body

¢ stem cells can divide unlimited times

e risk of tumours developing

e cells could differentiate into the wrong type of cell

e chance of rejection if not taken from the patient’s
own body

e research is done on stem cells taken from embryos

Level-based descriptors

The level descriptors are generic across all sciences and indicate the quality/ depth of
answer needed to reach Level 1 (1-2 marks), Level 2 (3—4 marks) or Level 3 (5—6 marks).

Each question will cover one or two Assessment Objectives (AO), and these will be
reflected in the level descriptors.

Remember that there are three Assessment Objectives used in GCSE science and a

mixture of these will be assessed within an EOR question:

AO1: Demonstrating knowledge and understanding of scientific ideas, and scientific
techniques and procedures.

AO2: Applying knowledge and understanding of scientific ideas, and scientific enquiry,
techniques and procedures.
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AO3: Analysing information and ideas to interpret, evaluate, make judgements and draw
conclusions, and develop and improve experimental procedures.

This is an example of a level descriptor for the question above

Level

Mark

Descriptor

No awardable content

Level 1

The explanation attempts to link and apply knowledge and
understanding of scientific enquiry, techniques and procedures,
flawed or simplistic connections made between elements in the
context of the question.

Lines of reasoning are unsupported or unclear. (AQ2)

Level 2

3-4

The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific enquiry,
techniques and procedures, some logical connections made
between elements in the context of the question.

Lines of reasoning mostly supported through the application of
relevant evidence. (AD2)

Level 3

5-6

The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific enguiry,
techniques and procedures, logical connections made between
elements in the context of the question.

Lines of reasoning are supported by sustained application of

relevant evidence. (AD2)

Additional guidance

The mark scheme may also have additional guidance that will exemplify how the level
descriptors apply in practice to the specific question. This is developed after a sample of
actual candidate responses has been looked at. From January 2019, all of our mark
schemes for additional sample materials and live papers will contain ‘additional
information’, which will provide guidance on what is required at each level to help place the

answer in the correct level.

This is an example of the type of additional guidance provided with each EOR question

Level 1

1-2

A brief explanation of some advantages OR a brief explanation of
some disadvantages.
The indicative content is a coherent statement.

Level 2

3-4

A detailed explanation of some advantages OR a detailed
explanation of some disadvantages OR a brief explanation of some
advantages AND a brief explanation of some disadvantages.

The indicative content is a coherent statement with logical order.

Level 3

5-6

A detailed explanation of some advantages AND a detailed
explanation of some disadvantages.
The response is clear and logically ordered without errors.
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How are marks applied to an EOR question

It is worth noting that these questions are marked using a levels-based mark scheme and
SO a ‘points scoring’ approach to marking is to be avoided. Remember that the marking of
an EOR depends on the AO being assessed (shown on the mark scheme).

1) Start by reading through a whole response, this will give an overall feel for the best-
fit level for that response.

2) To apply the mark scheme, first the level is decided. Any irrelevant information or
incorrect science is ignored. However, contradictory information will be penalised.

3) Once the level is decided, the correct information and arguments are then
considered. This will be a balance between the quality of the arguments and the
breadth of the answer.

4) A judgement is made about the candidate’s ability to construct sustained lines of
reasoning for their response, and this determines whether they are given the marks
at the top or the bottom of the level. It should be noted that for 6 marks, perfection is
not expected. In general, for the higher marks examiners are looking for correct
terminology that is used appropriately, and not mixing up the terminology. The
answer should also have linkage/logical connections.

Sustained lines of reasoning
The flow of the lines of reasoning will be different, depending on the type of question.

e Where different substances/factors are being compared, the answer should flow
logically from one substance/factor to the next, making sure that all
substances/factors are covered. The answer should include all relevant scientific
theory.

e Where an experiment is being described, the answer should proceed logically
through the experiment, in the order that the steps would be taken carrying out the
experiment. The answer should include naming all of the apparatus (so that a
competent person could follow the intended method). It might also be necessary to
explain how the data is analysed.

e Where a calculation is required, the steps in the calculation should be laid out
clearly, and some explanation given of how or why the calculation is being done.

The next page will give you examples of student responses and commentary around EOR
guestions.
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Example student responses from June 2018 papers

Biology examples
These two examples are from the 1Bi0/1F paper

Indicative content:

« Select variety A because it has large potatoes ;
« Select variety B because is faster growing and
produces many potatoes ;

s Crossbreed variety A with variety B;
« Transfer pollen from flower of variety A to flower
of variety B / ORA;

« Grow the new plants

s Select the offspring with the desired
characteristics

s Repeat the process over many generations;

« until all offspring show desired characteristics;

New varieties of potato plant can be produced by selective breeding.

The question requires
an explanation of a
process. The candidate
should ensure their
response has a logical
order by explaining the
process from start to
finish.

This repeats the stem

Explain how selective breeding of the two varieties of potato plants can produce

new potato plants that are all faster growing and produce many, large potatoes. 9
(6)£ Q0

10 PO, AN PINARDE. ot i, all Fulter GOning o . avoid doing this.

pIIXing. many , Ie4ge. porsoes iS0y..geting. o Vot O

of the question.
Candidates should

The response is

ohty PIANES. Tas Qe Al Gra~ing. ancprodite. mafly ok } This is rewardable | limited to level 1 as
_ oMb ined (& toreter Andrudt mrtnépiants to produy, @)  content for the there is limited

T8y dont praduce. Uy Mult €e2payiNg. il the ploats  COMbining of plants | gpplication of

with the beneficial
characteristics.

LN Can (OPrAXe MG by, niniing. their genencs. to
PIOCIOC.. GERRENG  2XCAE. VO, Tl . il STOrE..
..... (g Qenercte, o yonieies (b the. Spae. . Same.  SIeceive .

New varieties of potato plant can be produced by selective breeding.

Explain how selective breeding of the two varieties of potato plants can produce
new potato plants that are all faster growing and produce many, large potatoes.
614 qosb

AN RACKOES bt Aeart out e
hbwever UM{;{%" 2 hos Shnad)
pOTeAC®. bt howe G 1t of PClakoes

bur . G ket 1S A asa = Ok 8 oW

Seolh T e parteur e bur e houne AR nSe

O\ borin. pediodo. PlowvivE tohnied . mecen..
i ey oJer ot e e auredd.

—

knowledge but was
awarded 2 marks as
the correct science is
clearly identifiable.

The response is awarded level 2.
It has the idea of selecting the
appropriate parent plants based on
their favourable characteristics and
combining the two plants. There is
no reference to the technique
required or repetition of the process
so level 3 cannot be awarded.

The response is clear and logical,
and lines of reasoning are evident
so 4 marks are given.
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This example is from the 1BI0/2F paper

Indicative content

Blood to machine

+ kidney dialysis is used when a person’s kidneys are
damaged / don’t remove urea from blood

+ blood taken from arm / passes into the dialysis
machine

+ blood is separated from the dialysis solution by a
(partially permeable) membrane

+ blood returned to body

Unwanted substances
+ toxic substances
+« for example urea / alcohol : .
+ excess ions / named ions e.g. sodium and chloride This EOR requires a

description of how
How substances are removed from blood i i
+ (unwanted substances) move into the dialysis fluid dlalySIS removes
by diffusion across the membrane unwanted substances

+« down a concentration gradient from the blood. It also
+ fresh dialysis fluid is pumped through to

maintain the concentration gradient asks for examples of
unwanted substances
*ic} Figure 18 shows a patient undergoing kidney dialysis. and this would need to

be included to obtain
maximum marks.

dialy_sis dialy.-sis
solution solutio This response has
Figure 18 been awarded level 1.

It has a limited
description of dialysis
6 2 cord | With the idea that the

, dialysis machine
¥ Ln Ll =P =t = unaergTing Kidiney, .ckl.caa}:.'_{..a, their .D:x:J_Lj removes the waste

Describe how dialysis removes unwanted substances from the blood.

Include examples of unwanted substances in vour answer,

L5 btn-u:j waGisned  Ouc oF S toe Cosoe At HNE .I'kll.ﬂr.'I:L:'.'i. R that the kidneYS can't
remove by acting as
an artificial kidney.
heps e meay Seperore dne uwionted Sunstmmnces gy e No substances are
named. The response

has a good structure
SENE ornluntedt Slhsroe S8, .“:-:-.:.L.::.-_-L-.-.\jIT FOE. by sy C1~=1ch-;.f':-.. Falters so is awarded 2

ALouen't rercue. The CHONSLS . CICES S 000 o B LSS h-ﬂim:j E=1 .1 B

Unuscn 5o S v RStanots. A NESueEos. .G{- fr | KM\"-.\'_J e E-'C'N:L.j_ ool ed ¥ = K 5

Sk Our o Cr_'-'r-u: VB UL CuE o ENE. e '_j Lt the s -::ll:l:\u..;,.'i'- = marks.
J . J

S50 0D
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This example is from the 1Bi0/1H paper

Indicative content

Lytic lifecycle

e viruses cannot replicate outside a host
virus binds to host cells
inserts genetic material into the host cell
use the cells machinery to produce viral proteins
use the cells machinery to produce nucleic acids
components assemble into new viral particles
viruses exit the cell through the host cell membrane
or causes lysis of the host cell
allows production of many virus particles

This question has two parts
. _ which both need to be
Spread of infection addressed in the response to

e virus particles leave the host btai . k
virus released into body fluids obtain maximum marks.

L]
+ spread through airborne droplets/contact
¢ allowing spread to another host

*{b] Infections can also be caused by viruses.

@hway of a virus and how this causes 1@
ha lation, .
rou97 2 popy 6 This response has been

T the 1ytic CyCle, a VIrus Qteaches o a_ceil and njects. awarded level 2. Itis an
kS QeNeEic MOrQl, The GAASUCURQIHE! tem chen pl0qw excellent description of
in tNe_cell, Crequng. many virus organsms, The viruses the lytic pathway of a

then aSSemoe and Iyse out of the cell_Membrane ¢o go virus and the.studen'g
has used a diagram in
ang mfec other cens.

their response. The

Q) virus audlt'nr;l . .
o cen-ang diagram is labelled and

—piotEin .

capsia — e ces : :
genec T Y j-marrrgrfﬂf-t-"- on its own is worthy of 4
omageci G marks. The structure is

clear and logical with a
S sustained line of
A reasoning. The response
does not include any
indicative content to

('//' ' ' " describe how the virus

. /@7 me viruses spreads through a
=3 "al.:ufﬁ'é'mr"eﬁ,“ o population so cannot be

_AMEMBIANE, S awarded |eve| 3

CYCle. repeats
cver ana over
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*b) Infections can also be caused by viruses.

Describe the lytic pathway of a virus and how this causes the spread of infection

through a population.
(6)

. Minvges. anenot living. andl thug donot havetiaw .
_componantC needed. o reproduce by themCeIveS for
g reason. a virug. injeets i< genahic. maderiod inko. ...
o h0SE cul ond uged g e host cal’s proteing and
eniymes. o aeade I vica) mponentS. tha virus
fornaC and thic procegs 1S iepeaked unhilthe Ceu
e or sphits open, fo redease lot< of virugeg NS

s muLhplying innumber. Vicuses auethan
fournd in bodily fwid.cuchag the blood, whichcan

begpreagl between people if hispart an
infeeked bodiby. fluiel getSintoyow. Thiscon .
hoppen i cbug. wseas Share. needles. or thtaughservad .
@ntad inComa (aseq, like MoS.oreven amotisr

This response has been awarded level 3. It is an excellent
description of the Iytic pathway of a virus. It also describes how the
virus is spread through the population. The structure is clear and
logical with a sustained line of reasoning so is awarded 6 marks.

10
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This question is from the 1Bi0/2H paper
Indicative content: The question requires
an explanation of how
Transpiration substances are moved
+ the movement of water
» from the root through the plant through the plant by
¢ through the lignified cells/dead cells transpiration and how
¢ of the xylem
« driven by evaporation of water from the leaves substances are moved
* through the stomata through a plant by
« flow is only in one direction .
« by caplllary action translocation. Both would
+ according to the cohesion-tension theory need to be included for
Translocation .
+ the movement of sugars from the leaves maximum marks.
¢ through the plant
+ as sucrose
« through the living sieve cells
+« of the phloem
+ flow is bidirectional
s to sinks in the plant where the sucrose is needed
*{c) Explain how substances are moved through a plant by transplration and translocation.
5 aosc
T lowhan _hupgens in Al pholw it Anspu@
Fool. W is. mude  of . gloa uded why  padhon
Mk ead sl The Ao of - Aied sbetuna
( segust)  happtn in both Ulfﬁbl{nm _ond ik
tsoulsd _un adhe pra@y so it vieeds  lots ot
jﬂ"’-—-\ Traspirabon s Y huaspocdol ke
T anl  mines!  lons by A e Aylem veseels . This response has been
pre Llow g . et Fram sk awarded level 3. The
L4 2 v Dﬂh i il dudihd g4 LA student has given a
vooks g M Skem AN lewsts  wad At detailed explanation of
Lumgemdo . Fis o put/e  yowis  etast ot both translocation and
i m.t,.LEJ 2} .H’ul‘-f’ _ada ko veuhs O 'jl'\-'::n--‘m tr_an§p|rat|on. They hita
. 1. R W ;lgnlflqant amount qf
high o lowconndyvaiion, TTAS Qiinhiun . Dagpde oy indicative content with the
v whun  and  JiHusiea. e e el (953 diom vessels, directions of
P lewsts  Ligule  w- ah_,*?, A pland transport, the substances
L . e transported and the
=T mux'd_...w-«.l-.“f i i m W TEAL A W nA - mechanism by which it
b pic abive s huppmmd CemStave hj Ly happens. The response
pliint . has a well-developed
structure that is clear,
' coherent and logical so 6
marks are awarded.
o Notd _enon beuvse ool Shitune (sucuye) me fom
high Ao lous - conenbiahin wywiny « cwnahuhon o
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Chemistry Examples

This question is from the 1SCO/1CF paper
Level 1, 1 mark

*(d) Aluminium is extracted from its ore by electrolysis.
Iron is extracted from its ore by heating with carbon.
Both metals can also be obtained by recycling.

Explain the advantages of recycling aluminium and iron rather than extracting
them from their ores.

6 1 qos:
B\ recuycing. Al oMM OMA. O 3@0_._
are... helpxng Ihe v cornm Enl f\lﬁo -
ace seving...ond. e us]r\g_. maotenQl.
nmstead.. O wOSmng (t...
ARG oy rECUAING AIMINOVOA. de
WON e Can.. . creall  Nnews tn '

YWVOKE N

In this question examiners will be looking for disadvantages of extracting metals from their
ores, and then advantages of recycling. Candidates should be strongly encouraged to
consider iron and aluminium separately, which should aid them in securing higher marks.
One way of setting out this question is:

1. Disadvantages of extracting iron from its ore

2. Advantages of recycling iron

3. Disadvantages of extracting aluminium from its ore
4. Advantages of recycling aluminium

In the student response, vague statements such as ‘helping the environment’ will not
score. The second paragraph is irrelevant (new things are made from recycled metal and
from metal extracted from an ore). The only point was ‘saving material’, so 1 mark was
awarded.

12



The following questions are from the 1SCO/1CH paper

Level 2, 3 marks

*(c) Figure 5 shows the arrangement of carbon atoms in diamond, graphene and a
fullerene (Cg).

diamond graphene a fullerene, C,
Figure 5

Consider these thﬁ substances.

Explain, in terms of their structures and bonding, their relative melting points,
strenms and abilities to conduct electricity.

.
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In this example, there are three substances, and three properties to consider. The
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guestion is best answered by talking about the substances one by one. The candidate has
done this. They have correctly mentioned the melting point, but have not clearly referred to
strength, and the conductivity is incorrect. The explanations, in terms of structure, are
wrong. For graphene, there is one relevant point only, about graphene being one atom

thick. For the fullerene, again there is much incorrect material, but its

poor conductivity is identified. This answer has only just reached level 2, and only because
one relevant piece of information has been given about each of the substances. To get to

4 marks, or to level 3, suitable explanations would be required.

14



Level 2, 4 marks
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In this example, the candidate has made a good response about diamond. For the
fullerene, they have identified that it is a non-conductor, but the explanation is not correct.
The information about the graphene and the fullerene is mainly incorrect/irrelevant, but it

15
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does mention ‘three strong covalent bonds’ and the non-conductivity of the fullerene. This

is enough for level 2, but linking structure and property for graphene and/or the fullerene is
needed for level 3.

Level 3, 5 marks

(o) v UL
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This example has a decent description of diamond. For the fullerene, the answer mentions
the three carbon bonds and the lower melting point. For graphene, this is muddled with
graphite, however there is still enough that is correct for this answer to be

at level 3, but the errors in graphene prevent the award of 6 marks.

17



The following question is from the 1CHO/2H paper
Level 3, 6 marks

*(c) Two substances, A and B, each form a colourless solution.
If the solutions are mixed in a beaker, A and B react to form a coloured product.
The rate of the reaction between A and B can be investigated by placing the
beaker containing the mixture on a cross on a piece of paper and timing how
long it takes for enough coloured product to be produced to make the cross
invisible when viewed from above, through the solution.

concentration of A in

solution in g dm™ 10 10 40

temperature in °C 20 40 40

time for cross to

become invisible in s 320 80 20
Figure 8

Use the results of these experiments to explain, in terms of the behaviour of
particles, the effect of changing temperature and the effect of changing the
concentration of A in solution on the rate of this reaction.
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In this question, temperature and concentration are the factors under consideration, so the
answer is best organised like this. For top marks, the examiners would want to see full
explanations of each factor, using collision theory, and appropriate reference to the data.

In the example, the candidate has correctly stated that more frequent collisions occur at
a higher temperature, and has also linked a shorter time to faster rate of reaction. The
reference to the data is not perfect, as experiments 1 and 2 should have been compared,
where temperature was the only variable changing. The answer would also have been
better mentioning activation energy.

In the second answer, the candidate has correctly explained why a higher concentration
leads to a higher rate of reaction. Again, there is an imperfect reference to data, where
experiments 2 and 3 should have been compared.
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Overall, there is good use of collision theory relating to both variables, and sufficient
reference to the data to be awarded level 3. This example illustrates that perfection is

neither expected nor is it required — just sufficient work to show enough understanding
and logical thought.
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Physics Examples
The following question is from the 1SCO/2PF paper

*(d) A class of students investigate the power output of each student in the class

The class must decide whether they use a method using steps or a method using weights
The whole class must use the same method

Plan what measurements the students should take and how these can be used to
caloudate and compare the power output of each student

Pearson
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You may draw a diagram to help with your plan
- 612 Qoéc
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The steps method has
been selected and,
correctly, the need to
measure force is
identified. Acceleration
is not relevant.

The need to measure
force is restated, along
with the need to
compare the power of
different students.

Level 1, 2 marks

and 2 marks are awarded.

This response clearly shows some understanding of the context
of the question. However, only a partially correct explanation of
the measurements needed is given. This response cannot be
awarded a level 2 as the method suggested would not lead to a
correct determination of power. Overall this is a level 1 response

21



Pearson
Edexcel

The following questions are from the 1SCO/2PH paper

*(b) Explain, with the aid of a circuit diagram, the method a student could
use to investigate how the resistance of a single lamp changes with the
potential difference across the lamp.

(6)2 Qoet

Credit can be

given for the circuit
; diagram, which

correctly shows
¢ the inclusion of a
voltmeter across
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Level 1, 2 marks

Overall it is clear that this response shows some understanding of the
techniques and measurements needed to measure resistance. However,
the omission of an ammeter and the confused final sentence means that
insufficient data will be collected to calculate resistance. This limits the score
to level 1 and 2 marks are awarded.
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*(b) Explain, with the aid of & circuit diagram, the method a student could
use 10 investigate how the resistance of a single lamp changes with the
potential difference across the lamp.
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The circuit diagram
provides enough
information to show
that the student
understands the
method and
measurements that
need to be taken to
allow resistance to
be measured. Both
meters are correctly
positioned. This is
sufficient for level 2.

The method is
incomplete and not
developed to suggest
how the results would
be used to measure
resistance.

Level 2, 4 marks

The method provided is incomplete but enough
information is given that would allow the collection of
relevant data. Level 3 cannot be given as this is not
developed sufficiently to answer the question.
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The following question is from the 1SCO/1PH paper

*ib} Figure 8 shows two objects, O and R, before and after they collide,

(o) » m ® .*.—-

Thee arrows show the direction of movement af the abjiscts.
Thie arrows are ot to scale,

Explain how momentum i5 conserved In the collision.
Use Mewton's third law and Newton's second kaw in your answer.
Hewtor's second law can be written as
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Level 3, 6 marks

The response given here is not perfect or entirely correct, but
a logical and coherent answer is given that addresses the key
points of the question. Understanding of Newton’s first and
second laws is shown. An attempt is made to link these.
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Teaching and learning strategies/advice around Extended Open
Response questions

Nothing beats practice, and it is suggested that after each topic is completed a 6-mark
question is set. Examiners’ reports give exemplars of real responses, which may be useful
to instruct students.

General advice
Read the introductory sentences carefully.
Identify the command word being used, for example:
- describe requires a description but not necessarily any justification or reasoning
- explain requires that the answer is explained using appropriate science theory
- compare requires the similarities and differences to be identified

- evaluate requires discussion, reasoning and the drawing of a conclusion or
judgement.

Identify the key words in the question, the question will often require several
aspects/substances/factors/ideas to be looked at, and these should also be identified.

Consider the best structure for the response; for example, continuous prose, bullet
points, two lists, labelled diagram.

Write down the key words needed in the answer.

Don’t include unnecessary/irrelevant content, which could lead to errors and an answer
that doesn’t demonstrate a sustained line of reasoning. Remember that not all answer
lines need to filled.

Read the final answer carefully to check for errors, and that the response has actually
answered the question; for example:

e used all relevant scientific knowledge

e used all the data given in the question

e covered the full breadth of what is required.
Strategies that can be used in lessons

The BUG approach

e B — box the word which gives the type of answer required (command word)
e U — underline key words/instructions/information required to answer the questions
e G — glance back at the answer to ensure all key points are covered
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For example, (6-mark practical question):

A class of students investigate the power output of each student in the class.

The class must decide whether they use a method using steps or a method using weights.
The whole class must use the same method.

Plan what measurements the students should take and how these can be used to
calculate and compare the power output of each student.

You may draw a diagram to help with your plan.

“What is the aim of this experiment?”

Aim

A class of students investigate the power output of each student in the class. /

The class must decide whether they use a method using steps or a method using weights.
The whole class must use the same method.

B — Plan what measurements tthe students should take and how these can be used to
calculate and compare the power output of each student.

You may draw a diagram to help with your plan.

\
\ ]
U

Using key scientific terms

Show the question and, either individually or as a group, ask students to list the key
scientific terms that should be included in a response to the question. Using the key word
list, they can construct a good response to the question.

Evaluation of answers

Use examples from examiners reports or ask students to answer a six-mark question on a
topic they have just covered. Using a projector or visualiser, without the mark scheme, ask
students to score the written response. They can mark on a printed copy where they think
there is correct indicative content and where mistakes have been made. Students can
then be shown the mark scheme to review their analysis. A beneficial activity to finish is to
produce a model answer.
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Writing a mark scheme

Mark schemes for EOR’s are bullet-pointed lists of indicative content. Students can be
guided to write their own mark schemes for 6-mark questions as bullet pointed lists. They
can then compare their list to the published mark scheme.

Support materials

The idea of a question worth 6 marks is daunting to some students, especially when
confronted with a page of lines. It is important that they recognise that they do not need to
write extensive amounts to score marks on the item and that a short, well-constructed
response can score maximum marks. Support materials can be used in lessons to help
students build their confidence.

Writing frames — this could be text-based, with the start of sentences given or used to
highlight the different content required in the response.

Tables that can be completed to answer the question.

An image that shows some or all aspects of the question. This could be labelled or
unlabelled.

True and false statements related to the question. Students can select the true
statements and correct the false statements so that they can be used to answer the
guestion.

Mnemonic to help structure a response

A useful mnemonic, which may help students structure a response to a question in the
context of an experimental investigation, is:

Weasels Hunt Dreamy Rabbits Accurately’

What guantities are you going to measure?
Independent/Dependent/Control variables.

H How are you going to measure it? — Name the measuring instrument.

Give some detail:
D e How will you use the equipment accurately?
« How will you use the equipment safely?
Results analysis.

Is there a formula you will use or what graph will you draw?

A How will you ensure accuracy and reliability in the data collected?
Repeat and average?
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Further support

For any further queries please contact our dedicated Science subject advisors,
Stephen Nugus or Irine Muhiuddin, on:

UK: 020 7010 2190
Intl: +44 (0)20 7010 2190
Email: TeachingScience@pearson.com

Twitter: @PearsonSciences
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