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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 (Distinction, Merit, Pass and Near Pass). The grade awarded for each unit
contributes proportionately to the overall qualification grade and each unit
should always be viewed in the context of its impact on the whole qualification.

Setting grade boundaries

When we set grade boundaries, we look at the performance of every learner who
took the 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 should be 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 test 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 test, because then it would not take into
account that a test might be slightly easier or more difficult than any other.

Grade boundaries for this, and all other papers, are on the website via this link:
qualifications.pearson.com/gradeboundaries

Unit 3: Science Investigation Skills (31619H)

Grade Unclassified Near Pass Pass Merit Distinction
Boundary 0 8 17 28 40
Mark

Level 3 BTEC NG Unit 3 37619 Science Investigation Skills 1706

This was the first year this paper has been sat. Learners were quite well
prepared and most had produced a set of results they could use. The plant
growth did not always give expected results but learners were not penalised for
this and were able to use their results to access all questions.

Most learners could tabulate their results and draw graphs with appropriate
scales.

Learners were able to plan, collect data, use data, analyse data and evaluate
results and methods.




Most learners attempted the longer mathematical questions as well as the long
answer levels based questions.

Learners did not always do well when they did not consider that they were
investigating a nature reserve. Many answered questions in terms of laboratory
work and this meant they could not always evaluate the method correctly.

Learners did less well where they gave low level answers that would have been
more suitable to a level 2 paper.

1 a Most students were able to access this question, using their result to produce
a table. It was expected that one table would be seen but many produced a
separate table for the pH. This was not penalised. Learners were not expected to
have several pots of soil at the same pH but if they did measuring them and
tabulating them all was appropriate.

Many learners got full marks for this. Marks were lost if they did not calculate
their averages or if they did not have repeat readings at each pH. If the learner
did not use a result in the calculation they should show this. Circling an anomaly
would be enough to evidence this.

This learner got a mark for headings and precision but not for the averages.
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This learner got a mark for headings and precision but lost the third mark
because they did not show repeats.




1b Learners need to make qualitative observations as well as quantitative ones.
They should be encouraged to make a note of this during the practical element.

This learner gained two marks as they gave two different observations about the
plants.
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{b) State two other observations you made about the plants you measured.
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This learner discussed growth which was what they were asked to measure and
so gained no marks. Learners must ensure they do not just repeat observations
they have already made.
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1c This question is about ensuring accurate data collection. The learners must
explain their techniques.

This learner gained 1 mark for the first mark point, cut he plant from the top of

the soil. The same ruler is not creditworthy.
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(c) Describe how you made sure the heights of the plants were measured accurately.
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This learner gained all 3 mark points. - cut from soil level, from cut part of stem
to where stem split, stretched. No marks can be awarded for using the same
person as this is a low level, not level 3 response.
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(c) Describe how you made sure the heights of the plants were measured accurately.
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1 d Many learners lost marks here because they thought it was about

recalibrating the pH meter. The technique was actually about removing
contaminants.

This learner gained 1 mark for washing away substances - the first mark point.

“Distilled water doesn’t contain any substances or chemicals” is insufficient for it
has a neutral pH.

(d) Explain how rinsing the pH probe with distilled water made sure you obtained
accurate pH measurements.

(3)
By weswing tha PR Fole  the  dSSillod  (yesec ]
doeSalc  (enexin o8y SubertealeS or i (9 W\naﬁm
i euld | Wesw  awe k  ooy  Substerces '
[efc evt( o8 ¢ PH  poke




This answer gained all 3 mark points.
) ExEEaTnTwow'rlnsing the pH probe with distillet’ Water made suﬁ’%u Sttained™ ' L‘LNIjK -

accurate pH measurements.
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le The learners were instructed to use a 30 cm ruler with 1mm increments.
Therefore the percentage error should be based on the 1mm increments. Many
learners worked out percentage error based on cm increments and so lost the
mark even though they knew the correct calculation to carry out.

This learner gained the mark .
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This learner used the wrong measurement and so gained no marks.
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1f. Many learners obtained results that were difficult to plot. The mark scheme
allowed for this. It was expected that a sensible scale was used that covered half
the graph paper over the spread of results. Learners should draw an appropriate
straight line or curve. A bell jar shape was expected but if the results leant
themselves to a straight line this was accepted. The axis should be labelled with
title and unit and the plots should be correct. If learners made an error and
needed to use a separate graph paper it is expected that the graph paper
provided is the same size with similar grid as that on the paper. Otherwise the
scale mark can be penalised.

This learner lost a mark because the spread of plots did not cover half the graph
paper so the scale mark was not awarded.
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‘ (f) Plot a line graph of average plant height against soil pH .

= A gyaph A SO e AVEN Eugy © oNa vy 3
g‘" [u)) < > i

E B I N

B

£

| =

E

=

b \

. EEE7

Iz ° o

= (=2

L S o — .

E 7

£

E =2 of

B -

£

;< < € =2 2 <y = - -7
s e




1g Learners needed to describe what their graph showed here. Two alternate
mark schemes were available to take into account the fact that not all results
were as expected.

This answer gains no marks as there is no pattern, no optimum is given and it is
not clear how pH affects plant height.

{ lg) Describe, using the graph, how the change in soil pH affected the height of the
plants you measured,
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(Total for Question 1 = 18 marks)
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This answer gained two marks from the second alternative mark points. They
had a relationship and showed use of data.
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(g) Describe, using the grap;h, how the change in soil pH affected the height of the
plants you measured.
(3)
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2ai and 2aii - Most learners were able to calculate the mean for 2ai and then
knew to use the mean in 2aii. Where the mean was incorrectly calculated the
error was carried forward into 2aii so the learner was not penalised twice.
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This answer gains all 5 marks.

Error was carried forward throughout the question. So although this answer has
the first mark point wrong, it then has 2 correct steps, step 2 and 4, for 2 marks

> (i) Calculate the mean for area 2.
; Show your working.
% (1)
% 2L.0 2 =~ 3 =24
724..0
———— ==
7 Mean = ... Z—
(ii) Calculate the standard deviation for area 2.
(x —-X)
5=
N-1

Show your working.
(5)

22.0 - 32 = -50% = 1500
24.0 -2 =-L%* = 2304 +
6.0 —39 = LE6Y = 2.6
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2bi Learners need to answer this question in terms of the context of a nature
reserve.

This answer gains two marks for trampling and acid rain. Pollution was only
accepted if it was qualified so pollution alone gained no marks.
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(b) Your colleague used a quadrat to estimate grass cover in each area.

The percentage grass cover for the three areas Is shawn in the table.

1 35
1 80
3 £l | 1
(i) Give two reasons why the grass cover might be different In each area, :
(2)
Ham  dowdy , b w byl 0,
i 40, R o 2
faln
4

2bii Learners needed to use information in the question to fill in this table. Many
were able to do this.

2biii - Most learners were able to gain 1 or two marks for the first 2 steps. Marks
could be awarded where error was carried forward.

Many learners calculated 4.40 but then were not sure what to do next. Centres
should practice all the relevant calculations from the specification with their
learners.



This answer gained all 5 marks.

. ®

The chi squared distribution table is given.

1 3.841
2 5.991
3 7.815
4 9.488
5 11.070
Show your working.
(5)
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(Total for Question 2 = 14 marks)
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This answer gained 1 mark for 2.86.

(ili) Determine, using the chi squared test, if the results are consistent with those
expected.
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3 All these questions had to be answered within the context of the nature
reserve. Learners who answered in terms of work in the laboratory had
misunderstood the task and questions and were unlikely to gain marks.

3ai - This answer gained no marks as it was not relevant to the nature reserve.
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3 (a) () Weatheris a variable that you cannot control.

Explain why this was not a factor in your investigation when comparing the
different areas of the small, inner city nature reserve,
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This answer gained the second mark point. The learner had understood it was
about where the plants had grown and not the samples that were taken.
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3 (a) (i) Weather is a variable that you cannot control.

Explain why this was not a factor in your investigation when comparing the
different areas of the small, inner city nature reserve.

(2)
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This answer gained both marks.
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3aii. Answers relating to weather would not be credited here. So light was not
creditworthy as this implies sunlight but shade is.

This answer therefore had nothing creditworthy.
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3b Learners struggled with suggesting ways to extend the investigation because
they discussed samples in the lab and not in the reserve. Where they state they
should repeat they must say what they are repeating e.g. more samples from
the same area or with samples from different areas.



This answer does not make it clear what they are repeating so does not get a
mark for this.

(b) Explain two ways you could extend your investigation to provide stronger
support for your conclusions about the effect of soil pH on plant growth.
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(Total for Question 3 = 8 marks)

TOTAL FOR SECTION 1 = 40 MARKS

This answer does state what they will repeat so gains the third mark point. It
also gains the 5% and 6 mark point.

(b) Explain two ways you could extend your investigation to provide stronger
support for your conclusions about the effect of soil pH on plant growth.

(4)
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Q4 and 5 These are levels based questions that are marked against level

descriptors using indicative content. The questions are marked holisitically
against the descriptors so if the answer is level 1 in one area but level 3 in
another it may gain a level 2 mark overall.

The learners did not need to have knowledge of the science of the reactivity
series although this is covered in unit 1. Questions 4 and 5 will often be based
on knowledge from unit 1 . Learners who did not use own knowledge of the
reactivity series were not penalised as this was expected and could still access
all marks. However, learners who explained areas based on own knowledge were
allowed credit. This ensured parity of marking for all learners.

Q4 Learners need to produce a hypothesis and a plan based on the information
they have been given in the question. Centres need to guide their learners to
read the questionb properly. Many learners lost marks because they had plans
that would not work at all e.g. heat ing the salts with a Bunsen. They had to
show understanding of experimental procedures. Simple statements were only
awarded level 1 marks. Explanations of method and techniques were credited at
above level 1. As they showed more comprehensive understanding they moved
into level 2, 3 and 4.

This answer gained top level 3 marks because it had a method that would
produce some results and showed understanding of the techniques planned. The
hypothesis given is just a rewording of the stem. If they had stated that a more
reactive metal would produce more thermal energy, then this would have been a
level 2 hypothesis and may have moved the answer into level 4.



SECTION 2
4 Reactivity of metals.
A more reactive metal will displace a less reactive metal in solution.
This displacement reaction can release thermal energy.
Part of the reactivity series of metals is shown.
magnesium
zinc
lead
copper

increasing reactivity

You have been asked to write a plan to investigate whether the displacement
reactions between these metals and different metal salt solutions release thermal

energy.

The metal salt solutions are magnesium sulfate, zinc sulfate, lead nitrate and
copper sulfate.

Your plan should include the following details:

a hypothesis

selection and justification of equipment, techniques or standard procedures
health and safety associated with the investigation

methods for data collection and analysis to test the hypothesis including:

- quantities to be measured

- number and range of measurements to be taken

- how equipment may be used

- control variables

- brief method for data collection analysis.
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This answer gains level 4 credit as it has a good hypothesis, a method that will
produce reliable results and shows developed understanding.

SECTION 2
4 Reactivity of metals.
A more reactive metal will displace a less reactive metal in solution.
This displacement reaction can release thermal energy.
Part of the reactivity series of metals is shown.

magnesium

zinc
increasing reactivity
lead

copper

You have been asked to write a plan to investigate whether the displacement
reactions between these metals and different metal salt solutions release thermal

energy.

The metal salt solutions are magnesium sulfate, zinc sulfate, lead nitrate and
copper sulfate.

Your plan should include the following details:

a hypothesis

selection and justification of equipment, techniques or standard procedures
health and safety associated with the investigation

methods for data collection and analysis to test the hypothesis including:

- quantities to be measured

- number and range of measurements to be taken

- how equipment may be used

- control variables

- brief method for data collection analysis.
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Q 5 Learners needed recognise the issues, suggest improvements and comment
on the conclusion for level 1. If they explained these things they would get a
level 2 mark and if they showed developed understanding they would gain level
3 marks.

This answer has simple statements e.g. counting bubbles won't be accurate and
no explanation of the statements so is level 1. Any irrelevant comments are
ignored as long as they don’t contradict the answer.
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5 When metals react with hydrochloric acid, a salt and hydrogen gas are produced.
A learner investigated the reactivity series by reacting metals with hydrochloric acid.

Here is the learner's method:

* place magnesium ribbon in a boiling tube

* add hydrochloric acid

¢ count the number of bubbles of hydrogen produced

* repeat for aluminium, calcium granules, copper, iron and zinc.

The results of the learner’s investigation are shown in the table.

magnesium 72
aluminium 6
calcium 97
copper 0
iron 19
zinc 46

The learner concludes that the metals in order of reactivity are:

Most reactive  calcium
magnesium
zinc
iron
aluminium

Least reactive  copper

Evaluate the learner’s investigation.

Your answer should make reference to the:

* method of the experiment
results collected
* conclusion made.
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This answer has recognised most of the issues and started to explain them and
so is level 2. They have not commented on conclusion properly so will not gain
top level 2 marks.



5 When metals react with hydrochloric acid, a salt and hydrogen gas are produced.
A learner investigated the reactivity series by reacting metals with hydrochloric acid.

Here is the learner’'s method:

place magnesium ribbon in a boiling tube

add hydrochloric acid

count the number of bubbles of hydrogen produced

repeat for aluminium, calcium granules, copper, iron and zinc.

The results of the learner’s investigation are shown in the table.

magnesium 72
aluminium 6
calcium 97
copper 0
iron 19
zinc 46

The learner concludes that the metals in order of reactivity are:

Most reactive  calcium
magnesium
zinc
iron
aluminium

Least reactive  copper

Evaluate the learner’s investigation.

Your answer should make reference to the:

* method of the experiment
* results collected
* conclusion made.
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This answer gains level 3 marks as it shows a good understanding of the issues

with the method and comments on the conclusion. It also suggests
improvements. There is detailed explanation supported by relevant reasoning




5 When metals react with hydrochloric acid, a salt and hydrogen gas are produced.
A learner investigated the reactivity series by reacting metals with hydrochloric acid.

Here is the learner's method:

place magnesium ribbon in a boiling tube

add hydrochloric acid

count the number of bubbles of hydrogen produced

repeat for aluminium, calcium granules, copper, iron and zinc,

The results of the learner’s investigation are shown in the table.

magnesium 72
aluminium 6
calcium 97
copper 0
iron 19
zinc 46

The learner concludes that the metals in order of reactivity are:

Most reactive  calcium
magnesium
zinc
iron
aluminium

Least reactive copper

Evaluate the learner’s investigation.

Your answer should make reference to the:

* method of the experiment
* results collected
s conclusion made.
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(Total for Question 5 = 8 marks)

TOTAL FOR SECTION 2 = 20 MARKS
TOTAL FOR PAPER = 60 MARKS

T MR




Recommendations

Practice exam technique such as careful reading of questions. this paper is
based on the investigation and learners should be aware that their
answers should reflect that

Practice maths skills; B2 Processing data. These questions are often worth
several marks and if a learner has practiced this can make a big difference
to their final mark

Practice graph drawing skills: B2 Processing data.

Spend time on evaluation of practice investigations. Evaluation questions
are often answered poorly and so learners need to understand how to
reflect on the techniques and data collection methods as well as explain
improvement: C2 Evaluation

Discuss command words with learners so they know what a question is
expecting in terms of detail and depth of understanding. The command
words are in the specification on pages 53 and 54

Practice different unit 3 skills whenever the learner carries out a practical
for another unit. This could be planning, data collection. data analysis, or
evaluation.



