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Overview of practical questions
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Feedback on 2017/ practical guestions

Overall performance
Minimum 15% of marks on qualification must assess practical skills.

Mean mark Chemistry Physics
(without
option paper)

Qualification 122/260 171/300 106/215

Qualification % 47% 57% 49%

Practical questions 16.9/39 32.8/64 17.4/45

Practical questions % 43% 51% 39%
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Practical skills assessment

12 required practicals

per subject

12 apparatus and techniques
per subject

How do we assess this content?

8.3 Practical skills to be assessed in written papers

Overall, at least 15% of the marks for an A-level Biology qualification will require the assessment of
practical skills.

In order to be able to answer these questions, students need to have been taught, and to have acquired
competence in, the appropriate areas of practical skills as indicated in the table of coverage below.

8.3.1 Independent thinking

Practical skill
PS1.1 Solve problems set in practical contexts
PsS1.2 Apply scientific knowledge to practical contexts

8.3.2 Use and application of scientific methods and practices

PsS2.1 Comment on experimental design and evaluate scientific methods
pPs2.2 Present data in appropriate ways
Ps23 Evaluate results and draw conclusions with reference to measurement

uncertainties and errors

PS2.4 |dentify variables including those that must be controlled

8.3.3 Numeracy and the application of mathematical concepts in a
practical context

Practical skill
PS 3.1 Plot and interpret graphs
PS 3.2 Process and analyse data using appropriate mathematical skills as exemplified in

the mathematical appendix for each science

PS 3.3 Consider margins of error, accuracy and precision of data

8.3.4 Instruments and equipment

Practical skill

PS 4.1 Know and understand how to use a wide range of experimental and practical
instruments, equipment and techniques appropriate to the knowledge and
understanding included in the specification
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Practical skills assessment — Biology Paper 2

A student isolated chloroplasts from spinach leaves into a solution to form a
chloroplast suspension. He used the chloroplast suspension and DCPIP solution
to investigate the light-dependent reaction of photosynthesis. DCPIP solution is
blue when oxidised and colourless when reduced.

The student set up three test tubes as follows:

+ Tube 1 -1 cm® of solution without chloroplasts and 9 cm® of DCPIP solution in
light.

¢ Tube 2-1cm’of chloroplast suspension and 9 cm’ of DCPIP solution in
darkness.

¢ Tube 3 — 1 cm® of chloroplast suspension and 9 cm® of DCPIP solution in light.

The student recorded the colour of the DCPIP in each of the tubes at the start and
after the tubes had been left at 20 °C for 30 minutes.

His results are shown in Table 1.

Table 1
Colour of DCPIP in tube
Tube
At start After 30 minutes
1 blue blue
2 blue blue
3 blue colourless

. |I| The solution that the student used to produce the chloroplast suspension had the
same water potential as the chloroplasts.

Explain why it was important that these water potentials were the same.
[2 marks]
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Practical skills assessment — Biology Paper 2

N/A - 0.2%

O marks —17.2%
1 marks — 46.6%
2 marks — 36%

04.1

1. Osmosis does not occur;

2. Chloroplast/organelle does not
burst/lyse/shrivel/shrink;

1. Accept: osmosis would occur if
water potentials were not the
same.

1 and 2, Accept: correct
reference to osmotic lysis for 2
marks.

2. Accept: chloroplast would
burst/lyse/shrivel/shrink if water
potentials were not the same.

2. Reject: ‘cell bursts/shrivels’
2. Ignore: damage to

chloroplasts on its own is not
enough for a mark.

2. Reject: becomes turgid/flaccid.
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Practical skills assessment — Biology Paper 2

« N/A-0.2%

« O marks-40.2%
« 1 marks—-50.9%
e 2marks—-8.7%

.[2] Explain why the student set up Tube 1.
[2 marks]

_Tube | war ufed al the  eomHol o mdie

.
Jure _tne  OCPIP folution wn ughd proyed :

okidied 0 prove ik Ui the Chlaroplalls
thae recwte 1r aureny  protynrhesy

04.2

1. To show light does not affect DCPIP; 2 Ignore: comparison with other

2. To show chloroplasts are required; tubes.
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Practical skills assessment — Biology Paper 2

« N/A-0.3%

e Omarks—=17.7%
e 1 marks—-44%

« 2 marks—-38%

.[3] Explain the results in Tube 3.

[2 marks]
The colowr of DCRIP changed from blue €
loucless it h f ed, This is

1
because  light has coused the photosystemT

in thg {hy ids loge el os Twhich reduw +he 0ceip

04.3

1.
2.

Reduction of DCPIP by electrons; 2 1. Accept: hydrogen/H for
electrons but not
protons/hydrogen ions/H’ on their
own.

(From) chlorophyll/light dependent
reaction;

2. Accept: from
chloroplasts/photosystems/water.
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Practical skills assessment — Biology Paper 3

« N/A-1.1%

e 0O marks—20.7%
e 1 marks—-20.1%
« 2 marks —-58%

Ecologists investigated changes in grassland communities on large islands off the
coast of Scotland between 1975 and 2010. On each island, they used data from a
number of sites to determine the change in mean species richness and the change
in mean index of diversity.

. m Table 1 shows plant species recorded at one site, on one island, in 1975.

Table 1
Species Number of individuals
Hydrocotyle vulgaris 3
Plantago maritima 19
Ranunculus acris 3
Hieracium pilosella 3
Calliergon cuspidatum 10
Prunella vulgaris 16
Pseudoscleropodium purum 6

Calculate the index of diversity for this site using the formula:

_ N(=1)
zn(n-1)
[2 marks]
04.1 Correct answer of 4.92, 2 marks:; 2 Accept
If N(N-1) = 3540, OR ¥n(n-1) = 720, then award 1 4.916/4.917/4.9

mark
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Practical skills assessment — Biology Paper 3

« N/A-0.9%

« Omarks —4.5%
e 1 marks—-18.7%
e 2marks —-44.4%
« 3 marks —31.5%

(0T4].[2]

Outline a method the ecologists could have used to determine the plant species 1
richness at one site.

[3 marks] '

Splt+ o areac .m_o\%m; = s
N ccordaroXeS anrd Luse o

ra.n~ndom _mbgaﬁe&_a Ser B
—_prodacs Coanradigcatas, Placs

o) c ol ol are pe( Co Nage

CoOvVelr or count indivicdlaals. |

e Scole ths rlvoeloe oo

. bj TV SiTe o~ s sike .

04.2 1. A method of selecting sampling sites at 3 1. Eg grid with

random;

2. Use of quadrat;

3. ldentify (plant) species (at site/in each quadrat)

coordinates selected
using random number
table

2. Frame or point

OR 3. Reject refs to %
Count number of (different plant) species (at cover, or counting
site/in each quadrat); individuals
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Practical skills assessment — Chemistry Paper 2

e« N/A-0.3%
e Omarks —6.4%
e 1 marks—-93.2%

[oTe].[5]

The dinitrobenzenes shown were investigated by thin layer chromatography Use the chromatogram in Figure 3 to deduce the R; value of
(TLC). 1 4-dinitrobenzene in this experiment.

)
NO, NO,
Tick (v') one box.
[1 mark]
NO; O,N

A 041

In an experiment, carried out in a fume cupboard, a concentrated solution of
pure 1,4-dinitrobenzene was spotted on a TLC plate coated with a solid that B 046
cantains palar bonds. Hexane was used as the solvent in a beaker with a lid.

The start line, drawn in pencil, the final position of the spat and the final solvent C 052
front are shown an the chromatogram in Figure 3

Figure 3 D 062

HRERENN

Solvent front

Start line
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Practical skills assessment — Chemistry Paper 2

.[4] Statein general terms what determines the distance travelled by a spot in TLC.

¢ N/A - 1.6% [1 mark]
—_ 0

« 0 marks —66.7% e s % " oAl b L&
° — 0

1 marks — 31.7% ahl b o e s 1

L] \) I
08.4 (Balance between) solubility in moving phase and retention by 1 OR (relative) affinity for stationary/solid and
) stationary phase mobile/liguid/solvent (phase)
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Practical skills assessment — Chemistry Paper 2

e NJ/A=2.2% [0]8].[5] To obtain the chromatogram, the TLC plate was held by the edges ang’;;lgckéé' '
in the solvent in the beaker in the fume cupboard. The lid was then replaced

« O marks —34.3% o
Give one other practical requirement when placing the plate in the beaker.

« 1 marks —63.5% ol oy R S peadil

The  solvnk showdh die dSust deriokh Lo
starts Lo . ancl ot kowckh B Skt fpe . 1

08.5 Solvent depth must be below start line ‘ 1 ‘ Ignore safety
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Practical skills assessment — Chemistry Paper 2

0|7 Test-tube reactions can be used to identify the functional groups in organic
molecules.
o 7.1 You are provided with samples of each of the four compounds.
H CHj CH, CH,

| | | |

H,C — C — COOH H3C—(‘3—CH20H H,C — C — COOH H;C — C—CHO
| | |
OH Br H Br

K L M N

Describe how you could distinguish between all four compounds using the
minimum number of tests on each compound.

You should describe what would be observed in each test.
[6 marks]
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Practical skills assessment — Chemistry Paper 2

071 This question is marked using Levels of Response. Refer to the Indicative Chemistry content
Eflarkl :S3chemzllln?truct|ons for Exagnnzrs forthildange. T Stage 1: An initial test to separate into two groups (2 groups
eve stages are covered and each stage is generally of 2 OR 1 group of 3 and 1 group of 1)
5.6 marks correct and virtually complete.
. ) Stage 2: An second test to distinguish within a group or to
Answer is comn’_lumcated coherently and shows a separate into two further groups
logical progression from Stage 1 to Stages 2 and 3 to
distinguish all the compounds with results for all Stage 3: A third test leads to a set of results/observations
remaining compounds stated. which distinguishes between all 4 compounds
Describing subsequent organic test on product Tests must include reagent and observation which identifies
(unnecessary) - limits to lower mark in level compound(s)
Level2 | Allst d but st be incomplete |~
eve or ri:gizrigﬁncﬁ\;ecrfura;ez age(s) may be incomplete a) NaHCO; / Na,CO5 (or correct alternative)
3-4 marks ORt y ¢ d and I t b) effervescence /gas turns limewater milky
y vyg s Ialages are; tiovere and are generally correc ¢) K and /or M but not L and/or N
and virtually complete. _OH and -CHO
Answer is communicated mainly coherently and shows d) acidified K,Cr,O7
a logical progression from Stage 1 to Stages 2 and 3. e) solution turns green
Describing subsequent organic test on product -CHI:))K and/or L and/or N but not M
(unnecessary) - limits to lower mark in level g) Fehlings OR Tollens
Level 1 Two stages are covered but stage(s) may be incomplete !1) red ppt OR silver mirror
- ; ; i) N only but not K and/or L and/or M
1-2 marks | " May contain inaccuracies OR only one stage is Br
covered but is generally correct and virtually complete. e .
j) Silver nitrate
Answer includes isolated statements but these are not k) cream ppt
presented in a logical order. I) L and/or N but not K and/or M
Isolated tests on individual compounds - max LEVEL 2
0 mark Insufficient correct chemistry to gain a mark. Isolated tests not linked to any compound — max LEVEL 1
Penalise observation if deduction wrong, but allow
observation if deduction incomplete
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Practical skills assessment — Chemistry Paper 2

Alternative tests

-COOH

-COOH

-OH only

b) sweet smell (of ester)

a) named alcohol & H,SO,

¢) K and /or M but not L and/or N

a) named indicator
b) correct colour

¢) Kand /or M but not L and/or N

m) named carboxylic acid & H.SO,

n) sweet smell (of ester)

o) Kand/or L but not Mand /or N

H CH3 CH, CHs
H;C—C—COOH H3C— C—CH,0H HgC—C—COOH HyC=—C=—CHO
OH Br H Br
Test Tests
for K L M N
a) NaHCO; / Mg / Indicator KM v x v x
d) K,Cr,O7 / HY KLN v v x v
g) Fehlings / Tollens N X X x v
j) AgNO, see Note * LN x v x v
a) named alcohol & H,S0O,4 KM v x v x
m) named carboxylic acid & KL v v x x
H,SO,4

Note * allow NaOH then HNO3, AgNQO; as one test; but treat NaOH, AgNO; without acid as incomplete,so can mark on.
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Practical skills assessment — Chemistry Paper 2

* N/A-2% ° Wm's egns wud ke Be git e epgec wdl.

« O marks —4.8% _uwith BN sle miec wood gom bt Hee |
* 1 marks —-6.2%

* 2 marks —11.2% 8 the eockion oith  oddigied potesscud)

3 marks —17.3% = :

« 4 marks —22.6% " bt m_Ad% otion hylrcride. %
* 5 marks —18.1% goliowed b B oditn g N0 od o gaw

« 6marks-17.7% Oreps @ Sdoer aibebe Soufion ool gom 0. Odng

peplnt with L ool W bk s kod M C -

All stages covered - Level 3

eliminated N in 1st test, then tested again in 2nd
and 3rd test - not logical
5 marks awarded

19 0f30 Copyright © AQA and itslicensors. All rightsreserved. AQAD



Practical skills assessment — Physics AS Paper 2

E A student investigates the rate at which a similar pencil wears away through use. Figure 6
The student measures the length of the pencil using a sliding vernier scale placed fixed scale
alongside a fixed scale. The fixed scale has a precision of 1 mm.
Figure 6 shows the vernier scale in the zero position. | 1 2 3| 4 5 6| 7| 8 9\ 10| i 5
T e R e O T I v e v v e A

Figure 7 shows the pencil (which 1s now sharpened) placed next to the fixed

scale.
The position of the vernier scale is adjusted so that the length of the pencil can be
read.
Read and record the length of the pencil shown in Figure 7. sliding vernier scale
[1 mark]
Fi 7
length of pencil = mm lgure

| 1| 2| 3| 4| 5| 6| 7 8 9 100 M

El The pencil is then removed from the scale and is used to draw 20 lines on a sheet
of paper. Each line has a length 25 em.

=l

The pencil is then replaced next to the fixed scale and the vernier scale adjusted

so the new length of the pencil can be read, as shown in Figure 8.
Read and record the new length of the pencil shown in Figure 8. <
[1 mark]
new length of pencil = mm Figure 8
E Ly isthe length of the line that could be drawn which would cause the original 3| 4| 5| @ g il 5
length of the pencil to be halved. Hlll‘lll‘\‘ll Hulnu il
Calculate Ly;. ‘ ‘
Ignore any decrease in length as a result of sharpening the pencil. /j
[2 marks] §
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Practical skills assessment — Physics AS Paper 2

Q2.4

« N/A-0%

« 0 marks —80.8%
e 1 marks—-19.2%

Q2.5

 NA-0%

« O marks-65.1%
« 1 marks —34.9%

Q2.6

« N/A-8%

« O marks-31.3%
« 1 marks—14.4%
« 2 marks —46.3%

. L isthe length of the line that could be drawn which would cause the original
length of the pencil to be halved.

Calculate L.
Ignore any decrease in length as a result of sharpening the pencil.
[2 marks]
§5.3-83%9 = 1. ¢ em
.G
' o : da
7_70 = Z-Jxe Mm j/&n&/ lost » w:7 [ 4nm
0xl :
4 be
35 g: ((2"5 - '-leDSMM &A/a
= & . Gl M A e
= 2. 8xco ™l
A
Lin=__| 5% 3 m
One of these correct answers without working obtains
Answers 133.43, 142.33, 152.32, 142,16 v'v two marks.
(Allow 2 sf or more) ECF must be supported by appropriate working
Allow ECF
1 mark can be awarded for: Allow ecf from answers to 02.4 and 02.5,
condone any power of 10 errors on intermediate working
026 (Decrease in length per cm drawn found =) soon 2

change in length (ans to 02.5-ans to
21

24 =28x10°

Or

half pencillength (ansto 02.4+ 2)
changem length (anst00.25-ans to0.24)
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Practical skills assessment — Physics Paper 1

Figure 1 shows an arrangement used by a student to investigate vibrations in a
stretched nylon string of fixed length . He measures how the frequency fof
first-harmonic vibrations for the string varies with the mass m suspended from it

Figure 1

movable bridge

pulley

string—

mass-—

Table 1 shows the results of the experiment.

Table 1
mlkg fiHz
0.50 110
0.80 140
1.20 170

. Show that the data in Table 1 are consistent with the relationship

fanT

where T is the tension in the nylon string.

[2 marks]
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Practical skills assessment — Physics Paper 1

Q2.1

« NA-=-21%

e O marks -43.2%
e 1 marks-21.5%
e 2 marks —-33.2%

02.1

EITHER

calculate value for constant using two calculationsv’
calculate value for constant using three calculations and
make a comment that they have same valuev”

OR

calculate ratio between masses and VT for one pair of
valuesv’

calculate ratio between masses and \T for two pair of values
and make comment about same valuev’

OR

waork out constant and use to predict one other frequency or
massv’

work out constant and use to predict two other frequencies
or massv’

need to see table to look for any working

e.g. 0.5/0.8 = V110/V140

no comment needed with this alternative

23 0f30
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Practical skills assessment — Physics Paper 1

Q2.2

IZl The nylon string used has a density of 1150 kg m™ and a uniform diameter of

0 5.0 %107 m.
« N/A-1.4% | |
Determine the length [ of the string used.
3 marks
« Omarks-47.3% [ !
e 1 marks-17.3%
« 2 marks - 3.4%
« 3 marks —-30.7%
02.2 M =pA=1150 x 7(5.0 = 107%2) 3
p=2258 10" (ke m™)»
. . . 1 |T. .

use of consistent m and f Substituted in f = E\E including 9 | Award second mark if T and f substituted correctly (ignore w)

but condone powers of 10 errorv”

0.67 mv If used diameter for radius incorrectly then lose first mark but

can get third mark (answer 0.335 m)
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Practical skills assessment — Physics Paper 1

° N / A—7.1% - EI The student uses the relationship in question 02.1 to predict frequencies for
tensions that are much larger than those used in the original experiment.

« O marks-82.8%
El.xplatu':j how the actual frequencies produced would be different from those that

« 1 marks — 7.4% e —

e 2marks—-2.7% Qs todn \\Cceg}—f_‘,_%%ﬁ A:Q:AL&_SQ;K, _
“@L&N\QB‘ hesee o\gdl

e 0\ [T EE{\%.

ST S ?@F@\_

02.3 appreciation of reducing diameter when string is stretched.v’ 2

lower mass per unit length so (constant of proportionality
and hence) frequency is higher (than would be predicted)v

25 of 30 Copyright © AQA and itslicensors. All rightsreserved.
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Practical skills assessment — Physics Paper 3A

¢ N/ A=2.7% - Describe and explain two procedures the student should take to reduce
uncertainty in the measurements of p.

« Omarks -37.4% [4 marks]

° 1 marks —31.7% procedure 1 s gy oo — e o s At o o

° 2 marks —20% W ook dicrectly (f‘w:“w\éfcu\'r to S Scofld) to rem) of

« 3 marks -5.7% Wagah B yomitng Yo Soed g Eonl

e 4 marks-25%

procedure 2 Neu-l e sy rient d‘ Tnch wami 3 i

wd doke 3 average valee  RENGOEORNOD

o wdeee yomdow Qe
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Practical guestions at A-level

Suggested student worksheets in the practical handbooks

How would you improve or add to the questions?

How do you bring the RPs into your teaching?

« Howdo you bring the ATs into your teaching?

« What applications and calculations could potentially be used with each
RP?

« Howwould you set up application questions so that students that have
done the practical can apply their knowledge?
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How did we do?

« Please rate this sessionon the Sched Conference app.

« Using the post-its provided, please write:
« one thing you enjoyed about our sessionor will take away for your
teaching
« one thing you feel could be improved.

« Stick these on the feedback poster as you leave.
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Get in touch

Contact us
aga.orqg.uk/contact-us

Customer Support Team
01483477756
alevelscience@aga.orqg.uk

Events Team
0161 696 5994

events@aga.org.uk

aga.orqg.uk/professional-development
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