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Grade Boundaries
What is a grade boundary?

A grade boundary is where we set the level of achievement required to obtain a certain
grade for the externally assessed unit. We set grade boundaries for each grade, at
Distinction, Merit and Pass.

Setting grade boundaries

When we set grade boundaries, we look at the performance of every learner who took
the external assessment. When we can see the full picture of performance, our experts
are then able to decide where best to place the grade boundaries - this means that
they decide what the lowest possible mark is for a particular grade.

When our experts set the grade boundaries, they make sure that learners receive
grades which reflect their ability. Awarding grade boundaries is conducted to ensure
learners achieve the grade they deserve to achieve, irrespective of variation in the
external assessment.

Variations in external assessments

Each external assessment we set asks different questions and may assess different
parts of the unit content outlined in the specification. It would be unfair to learners if
we set the same grade boundaries for each assessment, because then it would not take
accessibility into account.

Grade boundaries for this, and all other papers, are on the website via this link:

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

Unit 3 (31619H)

Level 3
N P M D

Grade Unclassified

Boundary Mark 0 9 19 30 42
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Introduction

Science Investigation Skills Part B

Section 2 of this paper consists of two questions which are taken from a different
scientific discipline to the questions in Section 1. In this paper, section 2 is based on
the Biology part of the specification. The questions are designed to test two parts of
the specified content for the examination these being section A ‘Planning a scientific
Investigation’ and section C ‘Drawing conclusions and evaluating’. Question 4 tests the
ability of the learner to plan a scientific investigation. This includes the development
of a hypothesis, the selection and justification of equipment, techniques and standard
procedures, health and safety and methods of data collection including, quantities to
be measured, number and range of measurements to be taken, how the equipment is
to be used, control variables and a brief method for data collection analysis. Question
5 gives a description of the method, results and conclusion of an investigation and
tests the ability of learners to use this information to make recommendations to
improve the method, determine possible sources of error, consider the reliability or
otherwise of data and evaluate the conclusions given with respect to the results given
for the investigation.

Introduction to the Overall Performance of the Unit

Science Investigation Skills Part A

This was the fifth time this paper was sat. Learners seemed to be gaining confidence
in these papers and it was pleasing to see that the majority of learners are attempting
all questions and not leaving blanks. The majority of learners had produced a good
set of results from their experiments burning carbohydrate foods.

Learners that did well had obviously carried out their experiments in part A with due
care and attention, paying consideration to how and why the method was carried out
in the way it was. They were able to collect, present and analyze their data. They were
able to carry out calculations methodically, showing their working. Given new data
they were also able to analyze and evaluate these.

Learners that did less well, did not always interact with questions sufficiently and
therefore did not answer the questions posed appropriately.

@ Pearson
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Science Investigation Skills Part B

Learners seem to be more familiar with the requirements of the section B
questions, with more learners showing a clear structure to their response.
Question 4 required the learners to plan a practical which would investigate the
effect of light intensity on the rate of photosynthesis and most learners were able
to attempt this question. However, a number of learners did not seem familiar
with pond weed and did not use the information in the stem of the question
about releasing bubbles of oxygen and gave a method about growing the pond
weed from seed and measuring the mass or length of the plant. Some learners
gave a correct hypothesis but then gave a practical which would not investigate
that hypothesis. Acommon method describing growing plants on a windowsill
and in a cupboard and this would investigate that light was needed for plant
growth and not the effect of the light intensity on the rate of photosynthesis. Very
few learners discussed how they would analyse their results.

Question 5 required the learners to evaluate the method, results and conclusion
of a practical. The practical was based on the growth of seeds in different pH
conditions. Some learners were not able to attempt this question. Most learners
were able to criticise the method and highlight several control variables which
were not given and therefore the practical would be difficult to repeat and the
results could be affected. Some learners highlighted that the lack of repeats, as
only 1 seed was grown under each pH, meant that anomalous results could not
be identified, and a mean could not be calculated. However, most learners agreed
with the conclusion or suggested that it could be amended slightly as the seeds
did grow at pH values other than pH7. Very few learners suggested that pH values
between pH6 and pH7 could be investigated to find the optimum.

The specification and sample assessment materials (SAMs) are located on the
BTEC First qualification webpage located here.


https://qualifications.pearson.com/en/qualifications/btec-firsts.html
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Individual Questions

Science Investigation Skills Part A

Question 1a

Generally well answered with the majority of learners being able to tabulate their
results with suitable headings and units and with all measurements recorded
consistently, including repeats.

In general, learners performed well in question with many gaining full marks for
correctly tabulating their data. The majority gave the correct units for their data. In
some cases, learners lost marks as they did not show the average temperature of the
water or the average mass of the carbohydrate food burned as asked in the question.
Learners should be taught to read the question and ensure that they fully address it
in their answer.

In this example the learner gained the full three marks available for their well-
presented table.
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Question 1bi

Learners were asked to use their data to calculate the average heat energy per gram
for each of the carbohydrate foods burned. The majority of learners completed this
task well. Those that presented their table well in 1(a) often performed better in this
qguestion than those that presented confused tables. In this example, the learner set
out their working well, calculated the values correctly and gained all four marks
available.

(b) () Calculate the average heat energy in joules per gram supplied to the water for
each of the foods that you tested.

Use the following equation:

average heat energy per gram =
average mass of food burned

Show your working and write your answers in the table provided.

Mou2e Putf= 25 X4.2Xx0-3 . j200

o-O1

(4)

MACShenoL QW= 2SX4U2 X0

296. 36
O\
PdDC-O‘ﬁ:
2S5 x4.2X 3.4 = 2850
oYy
Ricecoxes= 25 42X 3.2 . 240
O3S
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Question 1bii / 1biii

Part (ii) and (iii) of question 1b asked the learners to draw a bar chart of their results
and describe these results. This question was answered with varying degrees of
success.

In some cases, learners made the plotting of data their very difficult for themselves by
using awkward (but still linear) scales, for example going up in 300 or 650 increments
rather than 500, 100 or 1000 increments, this often meant that learners were then
unable to use their scale properly and often lost a mark as they we unable to draw the
bars to the correct place. Centers could spend more time teaching learners how to
draw suitable graphs of different types of data. Another common issue when drawing
the graph is where learners did not scale their graphs appropriately so that the data
spread did not cover at least half of the paper.

The following example shows a good graph that scored the full 3 marks available.
When describing the results the learner has correctly identified the foods that gave
the highest and the lowest average heat energy per gram to gain both marks.



L3 Lead Examiner Report 1906

(W) Draw a bar chart of average heat energy per gram for the carbohydrate foods.
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(W) Describe your results, using the information in the graph.
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In this example, unfortunately the learner gains no marks. The learner has given the
correct labels but no unit for the heat energy so has lost the first mark. They have
even drawn scales but the data spread does not cover half of the page, they have also
made an error as the first value is 100 not 1000 and 600 for 6000 so loses the first
mark. The marshmallow bar has been drawn incorrectly - all bars need to be correct
for the plotting marks. Whilst the bar chart did not gain any marks, marks could still
be awarded for a description of this graph with error carried forward. In this case, the
learner gained 1 mark for correctly stating that the popped popcorn released the
most heat energy.

(i) Draw a bar chart of average heat energy per gram for the carbohydrate foods.
(3)
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(i) Describe your results, using the information in the graph.
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Question 1c

Generally well answered with many learners scoring at least 1 of the 2 marks available
for stating observations made when burning the carbohydrate foods. IN this example
the learner states that soot and smoke was observed these are the same marking
point and so just 1 mark was awarded.

(c) State two observations you made when burning the carbohydrate foods.
. (2)

, SOOE NS conecred Onrne

C@XO(\WHQ )
2 SNOKE  ONCAS. f&em waonen
| Y\_QQJ\Y\Q\ N won e v e £ood -

Where learners lost marks it was often as they tried to give conclusions rather than
observations. In this example, the learner gained 1 mark for stating that the size of
the flame changed. The second comment they made is seen to be a conclusion and
gained no marks. Learners should be taught that when being asked for observations
they should be not be giving conclusions.

(c) State two observations you made when burning the carbohydrate foods.
(2)

Question 1d

It was pleasing to see that the majority of learners were able to recall how they used
the pipette in their experiment accurately to measure the volume of water accurately
as in this case that gained 2 marks.

11
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(d) Describe how you used the pipette to measure the 25cm? of water accurately.
(2)

In some cases, learners lost marks as they described how they used the pipette rather
than how they used it accurately. Although in this case, it is clear the learner had used
a pipette and knew how to use a pipette there is no reference to draw the water up to
the line, reading from the bottom of the meniscus, removing bubbles or any other
procedural points that would ensure that the amount of water was accurate.

(d) Describe how you used the pipette to measure the 25cm? of water accurately.
(2)

we  used..the PIREYr1C. bt) dfawing wWatrd ffom. . bk
5y SqueeZing chwn Mae Ar. banan using. the lerteac A

locttd on ref. of e sns/:rmmf.m(dmsdoun Hre buron 'S’
o, ok e ol WP and.. thn. You. A dadn £ 1o emff Yy,

Question 1e

Question 1(e) was well answered by learners with the majority understanding that the
lid was present to reduce heat loss as in this example that gained the mark.

(1)

So. the.  heat is.. not _able 4o ecape.. o Ko

(e) Give one reason why a lid Was used on the calorimeter.

12
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Where learners lost marks, it was often because they thought that the lid was to avoid
water escaping from the calorimeter.

(e) Give one reason why a lid was used on the calorimeter.

Question 1fi / 1fii

Questions (f)(i) and (f)(ii) focused on the hazard and risks present in the experiment. It
was clear from some of the learner’s answers that they were not aware of the
difference between the terms hazard and risk. Learners should be taught that the
hazard is the object or substance that has the ability to do harm for example the
Bunsen burner flame, hot food, sharp needled etc. With the risk being the implication
to the user such as burns, scalds, cuts etc.

In this following example the learner has identified the hazard correctly as the flame,
they have also stated that to minimize the risk from this hazard they would tie their
hair back but they have not given the risk of the hair setting alight for the first marking
point of (f)(ii).

(f) (i) State one hazard in your experiment.
(1)

B Y - —

(i) Explain how you minimised one risk from the hazard in (f)(i).
(2)

 Ted hair back .
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In this example, the learner has given a risk rather than a hazard for part (i) and so
does not gain this mark. However with error carried forward they were awarded 2
marks in part (ii) for stating that they would minimize the risk of getting burnt by
placing the food on a skewer.

(f) (i) State one hazard in your experiment.
(1)

. ua-cr\\>wmnc3m3 ,_.hc.uQS.....kr..gmgm...\ib_ g he food. .

(ii) Explain how you minimised one risk from the hazard in (f)(i).
(2)

e A 0QAC S Aok baen ) p\AA. e S kewer
................. uvo. ¥ee . food . plaed Mo netr.  ODR. . end Ok @ end .
Ny - nend Wowd he onthe odaer. .. dde ok e

Skewe YO _ovoisl chj NN
____(Total for Question 1 = 20 marks)

Question 2a

The question focused on results from a colleague that repeated the investigation. In
the first part of question 2, learners were asked to calculate the total percentage error
for one of the trials that included two temperature measurements.

Learners found this quite difficult with only the best gaining full marks for the
question as in this example.

2 (a) Your colleague repeated the investigation.
For one of the trials, they recorded an initial temperature of 23°C and a final
temperature of 45°C.
They used a thermometer that measured in 1°C increments.
Calculate the total percentage error, using the initial and final readings, for this
temperature rise.
(3]
0.5 0-S s
4 ——— X102 .2¢5
R 4s )
-
&#>-3.29
total percentage error = g 77 % 14
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In some cases, learners had the correct methodology by thought that the uncertainty
was 1 rather than 0.5. In this case the learner scored 2 marks with error carried
forward as in this example.

2 (a) Your colieague repeated the investigation.

For one of the trials, they recorded an initial temperature of 23°C and a final
temperature of 45°C.

They used a thermometer that measured in 1°C increments.

Caiculate the total percentage error, using the initial and final readings, for this
temperature rise.

Tnivo\ Fona
! xwo-a-3 e e B SR
23

(3)

G A +a2a>>2=66s2

)

total percentage error = - %

Question 2bi

Learners found the question difficult. In some cases, learners understood that there
was a significant difference between the marshmallow and the other foods and there
was no significant difference between the other foods, however they were then not
able to correctly explain why.
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The following answer gained the full four marks.

(b) Your colleague calculated the average and the standard deviation for the

temperature rises.

They draw a graph of their results.
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200 {
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maize puffs marshmaliows popped popcorn  rice cakes

carbohydrate food
(i) Explain, using information from the graph, whether there is a significant

difference between the average temperature rise for each of the carbohydrate
foods.

(4)
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This example gained 2 marks for this reason, they state that this is a significant
difference between marshmallows and ‘the rest’ and that there is no significant
difference between maize puffs and rice cakes.

(b) Your colleague caiculated the average and the standard deviation for the
temperature rises.

They draw a graph of their results.

600
500
400
average
temperature

rise (°C) »e
200 I
100
0.0 =3

maize puffs marshmaliows popped popcom rice cakes

carbohydrate food
i) Expilain, using information from the graph, whether there is a significant
difference between the average temperature rise for each of the carbohydrate

foods.
4)
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The following example, the learner has stated that there is no significant difference
between the average temperature rise but has not stated between what and so marks
were awarded.

(b) Your colleague calculated the average and the standard deviation for the
temperature rises.

They draw a graph of their results.

60.0 S -
50.0 -
400 . .
average
":‘:’:c")"e 30.0

200 - — —
100 - -
0.0 ma -

maize puffs marshmallows popped popcorm rice cakes

carbohydrate food

(i) Explain, using information from the graph, whether there is a significant
difference between the average temperature rise for each of the carbohydrate

foods.
(4)
ik b( Qo Loy Ve Y\ere NEN
O I\_S,\C*.%oﬁ\ Q- -Ctercnce h<\woxh
e AVE oy \r(.\_-\f‘jlm\,\‘f" RS 4 (.\PC)
Ve Qco(}

Question 2bi / 2bii

In contract to part 2(b)(i), part 2(b)(ii) was generally well answered with the majority of
learners being able to identify popcorn as the food that had the least reliable result, a
good proportion of these were able to take this further and explain that this was
because it had the highest standard deviation or error bar.

@ Pearson
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(i) Explain, using information from the graph, which carbohydrate food has the
least reliable results.

(2)

_______ E . \)\)cé\ pebcaln.. a8 lhas M\CU%Q\'Q,{W(
__________________________ (MWC& ,4_0‘, HRC) B

A common error where learners lost marks was where they though that the
marshmallow was the least reliable as it had the lowest reading, this did not gain
credit.

(ii) Explain, using information from the graph, which carbohydrate food has the
least reliable results.

(2)

The marsh_mallows \has. ¥he  leag reli atole
Sfesulr lcecause de temprature  Mse uwQs very.
o lew ond it cowld e because shey. storted
............ mehmgm @ We fire did net sy on o leng

Question 2cii

In question 2(c)(ii) most learner scored at least 1 mark here, this was usually for
stating that there may have been heat loss. Many learners lost marks as they thought
that the difference is due to a smaller piece of food being used, showing a
misunderstanding of heat energy per gram. Some simply stated that the colleagues’
results were incorrect or there was human error which was not sufficient for credit.
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This example gained no credit.

(i) The manufacturer states on the packaging that rice cakes should produce
3699) g

Suggest two reasons why the value obtained by your colleague is less than

the value stated by the manufacturer.
(2)

1_”,,4,5&(:0\.\39__ ne. .C,Q\.\Coxaue_. wn\.j nowe.  used  \ess

2.7The. test oy oov e four.  OS .0l the e
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The following example gained 2 marks for heat loss to the surroundings and for an
understanding that the colleagues equipment may not have been as accurate.

(i) The manufacturer states on the packaging that rice cakes should produce
3699 g™

Suggest two reasons why the value obtained by your colleague is less than
the value stated by the manufacturer.

(2)

heak woy Nost e YW Swim\m(«c&; ,.

Question 3a

Question 3, focuses back on the learners investigation. Part (a) of question 3 asked
learners to state two variable other than the material of the calorimeter that they
controlled in their investigation. In general, learners performed well in this question,
with the majority stating the volume of water and the distance the food was held from
the bottom of the calorimeter were controlled to gain both marks.
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3 (a) The material the calorimeter was made from was one of the variables that you
controlled in your investigation.

State two other variables you controlled in your investigation.
(2)

1o T amunt 0% wokl meadurd  ank (Sl

2 The  lem  Mishne  bedwen  H Caloanekr  anh  He
bornind  Cothbghate  boud.

In some cases, learners stated that the mass of the food was controlled which is
incorrect and did not gain credit.

3 (a) The material the calorimeter was made from was one of the variables that you
controlled in your investigation.

State two other variables you controlled in your investigation.
(2)

had 4o ke QADcm®.

Some learners just stated that the water and needle size was controlled, rather than
the volume of water or distance of food from calorimeter, as these answers were not
specific enough no credit was awarded. Learners should be taught to be specific and
not ambiguous with their answers.

3 (a) The material the calorimeter was made from was one of the variables that you
controlled in your investigation.

State two other variables you controlled in your investigation,
(2)

1 bIaeer -

1. . Needle  Size..
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Question 3b

Question 3(b) tested the learners understanding of why the mass of the carbohydrate
was measure before and after burning. A good proportion of learners could state that
this was find the change in the mass or to see how much food had actually burnt,
fewer were then able to explain that this was so that the heat energy per gram could
be calculated. The follow exemplar answer scored 2 marks.

(b) Explain why the mass of the carbohydrate food was recorded before and after
burning in your investigation.
(2)

S0 tnak T Covid. Re the difene. in Masl wWnida word k4l

M now Mot wos tumb S0 thed T (oud @ltuofe t™we cuemae.

This next answer scored 1 mark for showing an understanding that the mass was
recorded before and after to see how much food was burned. They have not linked
this to finding the energv released per gram of the food.

(b) Explain why the mass of the carbohydrate food was recorded before and after

burning in your investigation.
(2)

To. %¢ how much 0f Mo Sood. was. buined.
Yo \/\C\D colenmlode e amount of W9\4 He
Lood C\Xoduces

Some learners were not specific and just stated that it was to see how much energy
was used, this was not sufficient for credit and gained no marks.

(b) Explain why the mass of the carbohydrate food was recorded before and after
burning in your investigation.

(2)
OO _see Now MUChn ENEIQN WAS. used.
o NeAL g wakel g
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Question 3c

In the last question of section A of the paper on their investigation, question
3(c) learners were asked to explain how ways to extend their investigation.
Many learners did not do well in this question as they did not understand what
is meant by the term extend. Many learners referred to repeating or improving
their investigation. Those that did understand the question often did well.

In this example the learner has explained two extensions, trying different
brands of foods comparing the energy produced per gram or timing how long
the energy was produced to find out how quickly the energy was released. This
answer gained 4 marks.

(c) Explain two ways in which you could extend your investigation.
(4)

1Yo cQuiQinveSngart. qutttient brands ot L. .
Cﬂmohgdmﬁ Jood ana. mpaut. mm%wgkj
Proau@a._per gram. from. Xanous yyees ot (1@
L0t 1. W

2 50\Lcouu(1 mve&ngm ﬂuz ﬂmsz ”r(l,ken ‘Ka m tne..
Aoo0to_bwin. 0nA MOl MUCH NeQt eNuAgy was.
progued.and Omp st Whether More. enegy
Q.. proau@d. DA QUICKL Or SI0WES ,.bummq_,ﬂm ,
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This example gained 1 mark as the learner suggests adding other
carbohydrate foods, however there is credit for the explanation to see what
happens to them after burning is not sufficient for the mark. There was no
credit for ideas about repeating or making the experiment more accurate.

(c) Explain two ways in which you could extend your investigation.
(4)

e \Neskgob:\m could e extended hﬁ doing..

relp ope O etter ond Mot accunde vesuls

2> Pnoter WOy 40 extend  Wae SXperment Sy
. odding okner  CowloonyOrake  foed o See

In this last example, the learner has suggested repeating the experiment, this
is not an extension to the experiment and gained no credit. They also suggest
using a higher resolution balanced, this is not an extension to the experiment
but an improvement and so gained no marks.

(c) Explain two ways in which you could extend your investigation.
(4)

1 70 _________ @ockend /':j » éw@»m )c,y“/doé’omm

Mepeeks  in_gréfec. B Gek cd f Oy boaseilers
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Science Investigation Skills Part B

Question 4

Question 4 is a level based question using four levels of attainment. For each level
there is a range of three marks and once the level is decided looking at the work as a
whole, the quality of work presented within that level is assessed. The four levels of
attainment are described by the generic mark scheme with a mark out of 12. The
investigation that learners had to plan a method for is the effect of light intensity on
the rate of photosynthesis. Learners were given the information that pond weed
releases bubbles of oxygen during photosynthesis.

The majority of learners were able to achieve Level 2 and Level 3, demonstrating
adequate to good levels of knowledge and understanding. A number of learners
demonstrated excellent knowledge and understanding and were able to clearly and
logically plan and justify the investigation. Quite a few learners appeared to have run
out of time and therefore answers were incomplete. There were quite a few scripts
seen where the learner had provided an excellent hypothesis, equipment list, variable
and risk assessment but then did not include a method/procedure.

Those answers that scored highly showed a clear line of logic and rationale
throughout the answer, a focus on the important details, and an understanding of
which elements of the plan were most significant in terms of addressing their
hypothesis

On the whole, the learners tended to struggle with the hypothesis which was
generally very poorly done. Learners tended to give a very brief hypothesis which was
not supported with sufficient scientific knowledge.

A significant number of learners failed to include a method as a part of their answer,
severely limiting them in terms of marks that could be awarded, especially in some
cases where it was clear that the candidate understood the practical and showed
good scientific knowledge.

Among those that did provide a method, many of the plans were unrealistic in regard
to timescales for collecting data (some suggesting that bubbles be counted over a
period of 24 hours) and how and where this should be carried out (one suggesting
that a diver be required to count bubbles in the pond weed's natural habitat).

Common errors in the method included mistaking the wavelength of light for intensity

and so including coloured filters, giving too little detail about key points to the
practical such as values of the controls and how they would actually be controlled. A

@ Pearson
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high proportion of learners didn't use the information provided in the stem about
visible oxygen bubbles and instead gave methods which measured plant growth.

Despite this, a significant number of learners produced extremely creditworthy
methods, especially among those who had clearly carried out the practical
themselves, with several candidates including details such as allowing the pond weed
to acclimatise to the light, limiting the variation in the light but darkening the room so
that the lamp was the only source of light and using a filter between the lamp and the
pond weed to ensure a constant temperature of the water, which demonstrated a
deeper understanding of the topic.

Safety was also answered well and some risk assessments had been produced.

Data analysis and processing was quite poor, with only around half the learners
including this area in their answer. The concept of performing repeats was mentioned
frequently, but more often than not without indication of their purpose or how they
could be used to increase the accuracy of the experiment. A significant number of
learners were unable to draw a quantitative conclusion from their experiment, having
used vague measures of light intensity such as 'daylight’, 'shade’ or 'cupboard' using
light intensity levels of "daylight", "shade", "cupboard" etc. which wouldn't allow any
mathematical analysis to be performed.
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The following are examples or responses at each of the four levels that can be
awarded.

This response achieved a Level 1 and was awarded 2 Marks

Your plan should include the following details:
T e plartc ueoer dwvedt

M s’ﬁ‘*‘ #‘ Mﬂf‘ Ve Ii +'-||n
» selection and justification of equipment, techniques or standard procedures

+ ahypothesis

+ health and safety associated with the investigation
methods for data collection and analysis to test the hypothesis including:

- Quantitiesto be measured DA G~ O ro T eveny =
- number and range of measurements to be taken Ao f

N
- how equipment may be used Cact o  SRGullng Ot ST
RO oD (O
- control variables gﬁﬁmg - )

: wacev
- brief method for data collection analysis. aEo+
ComTH Tt Pacaese o e 12)
ePeot T e e - Gpasasm aat.av

HAP O C S

get. enc gy wYnt  0eue
enougn. hght +0  CNY QAT
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The learner has given some constants, but have not mentioned any variables and
have not given an equipment list. The learner's hypothesis demonstrates a lack of
scientific understanding of photosynthesis. The method is confused with the
suggestion of measuring plant growth, but there is no mention of light intensity. They
have given some health and safety points. There is a minor comment on data analysis
about calculating averages, even though there is no mention of carrying out repeats.
Overall this is just the middle of level 1 and awarded 2 marks.

The response achieved a Level 2 and was awarded 4 Marks

.............. g Aarescs T Lo e e M W oadend b et Shaey e
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........ Card - MO Plote @0rd . lecd). el %3]
>
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The learner has given an independent variable and attempted to give a dependent
variable and one constant. The equipment list is not extensive but is sufficient for
level 2 as the learner has given some justification. The hypothesis is quite basic and,
as it is not supported by scientific theory or reasoning, can only achieve a Level 1. The
method describes an unrealistic time scale and measuring the weight and height of
the plant is unfeasible. The learner has given some health and safety points. There is
a results table for data analysis which includes repeats and averages. Overall this is
the bottom of Level 2 and awarded 4 marks.

This response achieved a Level 3 and was awarded 7 Marks
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The learner has implied the constants as well as the independent and dependent
variables through the method and as such is creditworthy as the type of variable does
not need to be identified. The method is otherwise logically ordered but vague in
places. The equipment list is not extensive but is sufficient and includes comments on
the purpose of each piece of equipment. They have given some health and safety
points.

The hypothesis is quite basic and, as it is not supported by scientific theory or
reasoning, can only achieve a Level 1. The learner has suggested that the experiment
would be repeated 3 times and mentioned data analysis, such as producing tables
and averages.

Overall this is the bottom of level 3 and awarded 7 marks.

This response achieved a Level 4 and was awarded 10 Marks
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The learner's hypothesis demonstrates a lack of scientific knowledge or
understanding of photosynthesis even for a level 1 hypothesis. However, the rest of
the response is level 4 and so holistically the learner can still be awarded a mark in
level 4. The learner has given an independent and dependent variable and some
controls. The equipment list is good, and some items have been justified. The method
is clear, well illustrated, and provides reference to allowing the plant to adjust to the
light source. The learner has suggested that the experiment would be repeated with
different light intensities. They have given some health and safety points. There are
some comments about data analysis, about calculating the average and plotting a
graph. Overall this is the bottom of level 4 and awarded 10 marks.
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Question 5

Question 5 is a level based question, with marks awarded across three levels. The
question requires learners to evaluate the method, results and conclusion of a given
experiment. In this case the experiment is investigating the growth of cress from seed
in different pH solutions. A method, results in the form of a graph and a conclusion is
given for the learners’ consideration. Learners are asked to evaluate the method of
the experiment, the results collected, and the conclusions made.

The majority of learners achieved a Level 2 on this question and generally focused
entirely on the "mistakes" made in the method. Most learners accurately noted no
measurements for pH solution given, no repeats performed, unspecified growing
times, no explanation of how often to water/how much to use. There was, however, a
general lack of explanation of why these "errors" were significant or how they may
potentially affect the results. Consideration of these factors was only seen in the
answers given by the highest performing candidates on this question.

The amount, dimensions, and arrangement of the cotton wool was a focus for a large
number of learners, as was the size and capacity of the beakers used indicating a lack
of understanding regarding why variables must be controlled.

A significant number of learners were able to link the idea of only using one seed to
the potential for anomalous results, however many candidates did this by incorrectly
identifying the lack of growth at pHs 8 and 9 as examples of a possible anomaly.

The idea that the candidate should test all pH from 1-14 was fairly common as a
suggested improvement and the highest scoring learners identified that smaller
intervals between pH values would allow a more reliable conclusion to be drawn from
their results. Soil was mentioned as a more suitable replacement for cotton wool by a
number of learners, as was the idea of testing pH values outside the given range.

Many of the responses were unfinished, indicating that a large number of learners ran
out of time during this question.

Of the lower-scoring responses, many learners provided a commentary of how the
practical was carried out rather than an evaluation with little mention of ways to
improve the method. Where there was a discussion of the results, learners often
focused on the formatting of the graph or the choice of graph, labelling, titles, etc
rather than discussing lack of repeats, whether the results supported the conclusions,
etc.
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The following are examples of responses at each of the three levels that can be
awarded.

This response achieved a Level 1 and was awarded 2 Marks
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The learner has made creditworthy comments regarding the control variables and

aspects of the method including the amount of water and time grown being
unknown.
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They have made some reference to the results and conclusion but have failed to
mention the lack of repeats or further investigation to find the optimum pH value.

This response achieved a Level 2 and was awarded 5 Marks
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The learner has confused conclusion with hypothesis, but in their comments
regarding the seeds growing at pH6 have shown the start of an idea to investigate in
between the pH values.

They have suggested that the amount of pH solution, the difference cotton wool
makes, the length of time it grows for, the number of repeats and the conditions, such

as heat and light should have been included in the method and so this is a level 2
response.
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This response achieved a Level 3 and was awarded 7 Marks

Jre ke dee veaold  GrlleciCed dE . SnccCurodt. Qued Cffecdd

d;a._rtuc.h}liﬂpﬁ?;jm;alm.fﬂﬂm ......... .. olon M. E¥actie peos.

feaum ....... Collecttal . ~ .. 2L L0€.. . OMichn . See.. Lmr) Yefeadte) .
Lrteda, it ol e uerd o dD.. Bive.. o . Judfement .

oA, yesord Colieptte) . AL, pst bevin®, o lesat. dfrreR.
Jricas  woked k. cAMficen do. see. e if. dene. Ouls oty ...
O o dled.  (0liChidvey  aeeok do.oe. (Guorsed. 0fan. ..
BT {3 T = S S, S

ot refeotkel  rescdd. Owol O brief mmedhos) o¥n no
Puld ﬂ?‘-’fb’h"mm Lenevrelicble

@ Pearson

42



L3 Lead Examiner Report 1906

The learner has made comments regarding the amounts of solution, the time limit
and the effect these have on reliability. Their comments on the results collected is
creditworthy at Level 3 as they have mentioned repeats and identified anomalies,
even discussing the effect such errors would have on calculating averages. The
learner has referred to the idea of looking outside the range to ensure the correct

conclusion has been given. Had they also suggested investigating results between the
pH values this would have been 8 marks.
Overall 7 marks have been awarded.
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Summary

Science Investigation Skills Part B

e Learners should consider their time management during the examination to
ensure that they can attempt section B.

e Familiarization with practical methods and the format of written practical
methods is beneficial

e Learners should support their hypothesis with scientific knowledge.

e Learners should try to give logical methods with specific values for the
independent, dependent and control variables.

e Learners should consider why control variables need to be controlled and how
this can be done.

e Learners should justify their equipment choices

e Learners can consider the use of annotated diagrams to support their response.
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