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About this exemplar pack

This pack has been produced to support teachers delivering the new GCSE (9-1)
Statistics specification (first assessment summer 2019).

The pack contains exemplar student responses to selected questions from the GCSE
(9-1) Statistics sample assessment materials. It shows real student responses and how
the examining team follows the mark schemes to demonstrate how the students would
be awarded marks on these questions.

The pack provides exemplars for both Foundation tier and Higher tier. The common
questions, which appear on both tiers, have been grouped together in their own section.

Each exemplar begins with the question and its mark scheme together with comments
from the examiner on the question. Then follow three student exemplars for each
question together with accompanying examiner comments on how the mark scheme has
been applied and the marks awarded. Student responses are given in descending order
of marks awarded.

Both papers at each tier address the Assessment Objective AO1, AO2 and AOS3.

AO1 Demonstrate knowledge and understanding, using appropriate 55
terminology and notation, of standard statistical techniques
used to:

e collect and represent information
e calculate summary statistics and probabilities

AO2 Interpret statistical information and results in context and 25
reason statistically to draw conclusions

Where questions/tasks targeting this Assessment Objective will
also credit students for their ability to ‘demonstrate knowledge
and understanding of standard statistical techniques (AO1)
and/or to ‘assess the appropriateness of statistical
methodologies and the conclusions drawn through the
application of the statistical enquiry cycle’ (AO3), an appropriate
proportion of the marks for the question/task must be attributed
to the corresponding Assessment Objective(s).

AO3 Assess the appropriateness of statistical methodologies and the 20
conclusions drawn through the application of the statistical
enquiry cycle
Where questions/tasks targeting this Assessment Objective will
also credit students for their ability to ‘demonstrate knowledge
and understanding of standard statistical techniques’ (AO1)
and/or to ‘interpret statistical information and results in context
and reason statistically to draw conclusions’ (AO2), an
appropriate proportion of the marks for the question/task must
be attributed to the corresponding Assessment Objective(s).

Total 100%06

Foundation tier




Foundation tier

Exemplar question 1: Foundation Paper 1, question 3

3 Leyla wants to find out how often people in her town eat in a restaurant.

She asked a sample of 30 people how many times they had eaten in a restaurant during
the last week.

Here are Leyla’s results.

(a) Fill in the tally chart for this information and complete the frequency column.

Number of times Tally Frequency

1

(b) Write down the mode.

(c) Work out the number of people in Leyla’s sample who had eaten in a restaurant fewer
than 4 times during the last week.

(d) Suggest a suitable diagram that Leyla could use to represent her data.

(Total for Question 3 is 6 marks)



Mark scheme

Foundation tier

Question | Answer Additional guidance | Mark
number
3(a) B1B1 1°' B1 any one row or | (2)
one column correct
Number Tall Frequenc
of times y AUeNCY |1 o g1 all correct
1 - 111 14
2 it I 7
3 [l 4
4 f 3
5 | 2
3(b) Bift 1 Q)
3(c) M1 ‘14’ + 7 +*4 M1 for the addition (2
of correct 3 numbers
Alft 25 from their tally chart
Al ft their tally chart
3(d) Bl e.g. bar chart B1 for any suitable (1)
diagram, e.g. pie
chart, bar line chart

suitable.

Examiner comments

This question tests the early stages of the Statistical Enquiry Cycle (SEC). Here students
are required to process collected data and suggest a suitable way to represent it.
Students must consider the type of data when deciding which diagram would be

The question is designed to allow students to follow their own line of reasoning and
follow through (ft) is available if mistakes are made in part (a).




Foundation tier

Student response A

(a) Fill in the tally chart for this information and complete the frequency
column.

Number of times Tally Frequency

I LT e (u

2 Ll L 7
3 LA L k
4 (L 3
5 ' (1 2
(2)
(b) Write down the mode.
I
(c) Work out the number of people in Leyla’s sample who had eaten in a
restaurant fewer than 4 times during the last week.
D e+l
................. 25 i
2)
(d) Suggest a suitable diagram that Leyla could use to represent her data.
(1

Examiner comments

(a) B1 B1 correct tallies and correct frequencies
(b) BO incorrect answer. 14 is the greatest frequency, not the mode
(c) M1 Al correct answer
(d) B1 a suitable diagram
5 marks awarded (5/6)




Foundation tier

Student response B

(a) Fill in the tally chart for this information and complete the frequency
column,

Number of times Tally Frequency

| WA LT 1L \3
2 WL
’ P
! 11

’ Ll

(b) Write down the mode.

N W e N

(¢) Work out the number of people in Leyla’s sample who had eaten in a
restaurant fewer than 4 times during the last week.

1S
2

(d) Suggest a suitable diagram that Leyla could use to represent her data.

.bar. chart.

(1)

Examiner comments

(a) B1 BO (at least) one row correct (incorrect answer overall as there is one error — 13
instead of 14)

(b) B1 correct answer that follows from their frequencies
(c) M1 A1l correct answer that follows from their frequencies
(d) B1 correct answer
5 marks awarded (5/6)




Foundation tier

Student response C

(a) Fill in the tally chart for this information and complete the frequency

column. _ ; S —
Number of times Tally Frequency
1 T TR 0y =
2 TR ) 2.\

3 Vi S
4 10 2. X

5 | 20
(2)

(b) Write down the mode.

(1)

(¢) Work out the number of people in Leyla’s sample who had eaten in a
restaurant fewer than 4 times during the last week.

20 -5

Examiner comments

(a) B1 BO for one (first) row correct (incorrect response overall as cumulative
frequencies are used)

(b) BO incorrect answer
(c) M1 Al correct answer
(d) BO incorrect answer, not a suitable diagram in this context
3 marks awarded (3/6)




Foundation tier

Exemplar question 2: Foundation Paper 1, question 4

4 Aresearcher is investigating how much the employees at a large company are paid.
One hypothesis she investigates is
“Men are paid more than women”.
The researcher could find it difficult to collect information to test her hypothesis.

(a) Give one difficulty the researcher could have when trying to find out how much each
employee is paid.

(b) State the population for this investigation.

(c) (i) Explain the difference between primary data and secondary data.

(ii) The researcher plans to collect primary data. Give a reason why.

The researcher plans to give a questionnaire to 60 employees of the company.

She asks the first 30 males and the first 30 females who come into work one morning to
complete her questionnaire.

(d) Give one advantage and one disadvantage of this sampling method.

AQVAIAEC e

DHSAAVANTAZE . ... oo s e

(Total for Question 4 is 7 marks)



Foundation tier

Mark scheme

Question Answer Additional Mark
number guidance
4(a) Bl e.g. Some employees may not wish to give 1)
their salary (confidential/personal).
4(b) B1 All of the employees at the company. (1)
4(c)(i) B1 e.g. primary data is data you collect 2
yourself.
Bl e.g. secondary data is data collected by
someone else.
A(c)(ii) B1 e.g. known reliability, no secondary data (1)
available
4(d) B1 Advantage: 1°' B1 any one (2
correct advantage
e e.g. Convenient
e e.g. Equal number of males and females
represented
B1 Disadvantage:
2" B1 any one
¢ e.g. Not representative correct disadvantage
e e.g. Biased
¢ e.g. Employees coming early may have
similar pay

Examiner comments

Here students are tested on understanding the difficulties in sourcing sensitive data.
They must demonstrate knowledge of different methods for collecting data (primary
versus secondary) and explain why in this situation primary data is more suitable. An
analysis of a given sampling method is then required. If students give more than one
advantage/disadvantage, they must not be contradictory for the marks to be scored in

part (d).

In part (b), a common mistake is for students to omit the word ‘all’.

10




Foundation tier

Student response A

(a) Give one difficulty the researcher could have when trying to find out
how much each employee is paid.

/YQ)A 25 w (1)
(b) State the population for this investigation.

Quuﬁgmm’d&

(c)(i) Explain the difference between primary data and secondary data.

‘3@#503% \FLOthj \,\.w LS0waone cke

) .

(ii) The researcher plans to collect primary data. Give a reason why.

56(‘_0“504\\36%\3'\&5\“;@
) (1)

(d) Give one advantage and one disadvantage of this sampling method.

Advantage "‘;\_C)\‘f.: :‘> :

Sak X m—r

2

Disadvantage (‘)q_os\\i OUN Q))JYS« Ejeil Mlﬁ S

Examiner comments

(a) BO not an appropriate difficulty in this situation

(b) B1 correct answer

(c)(i) B1 B1 correct answer for primary data and correct answer for secondary data
(c)(ii) B1 ‘secondary data is untrustworthy’ is an acceptable answer

(d) B1 B1 acceptable advantage and acceptable disadvantage (taken as implying
'Employees coming early have similar characteristics’)

6 marks awarded (6/7)
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Foundation tier

Student response B

(a) Give one difficulty the researcher could have when trying to find out
how much each employee is paid.

"T'F-e~1 nMCI‘Hr nor e\ Yo

' (1
(b) State the population for this investigation.
e 0OV e AN MBS s
(1)
(c)(i) Explain the difference between primary data and secondary data.
Ygucdle:_}anﬂiclahg.\amhcﬂ{f-Sczc::xtbrv\ chabel....

B T O T —

(2)
(i1) The researcher plans to collect primary data. Give a reason why.
A hasaY becn.. Cc::lkzd'edbe_-{nra
(1)

(d) Give one advantage and one disadvantage of this sampling method.

Advantage . | &£ s .qu;c-k, <and easy - l(—.\{-w;—:q ACOWe ot |
Disadvantage 5 2 ;S not < spfecﬂ c::P fpemp\@_ S ﬁ' s

(2)

Examiner comments

(a) B1 acceptable answer

(b) BO incorrect answer- no reference to ‘all’ the male and female workers

(c)(i) B1 B1 correct answer for primary data and correct answer for secondary data
(c)(ii) B1 correct answer- equivalent to no secondary data available

(d) B1 B1 correct advantage (ignoring comment about doing the same job) and correct
disadvantage

6 marks awarded (6/7)

12




Foundation tier

Student response C

(a) Give one difficulty the researcher could have when trying to find out

how much each employee is paid. - _

Employers My MT be Willing b disclane Ty
A m.

)

(b) State the population for this investigation.

(ii) The researcher plans to collect primary data. Give a reason why.

_____ So she d&(xﬁtﬂt@ hnaws e dake (2 Mugh

(N

(d) Give one advantage and one disadvantage of this sampling method.

Advantage K‘Ae/!j {zé OLW

T vl coid b cfpded

@

Examiner comments

(a) B1 correct answer
(b) BO incorrect answer — no reference to ‘all’ the employees
(c)(i) B1 B1 correct answer for primary data and correct answer for secondary data
(c)(ii) B1 acceptable answer — equivalent to known reliability
(d) BO BO incorrect advantage and incorrect disadvantage
4 marks awarded (4/7)
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Foundation tier

Exemplar question 3: Foundation Paper 1, question 6

6 Richard works in an animal rescue centre.

14

Richard has collected data on the weights, in kilograms, of 10 male cats and the weights,
in kilograms, of 10 female cats at the centre.

Male 30 32 33 35 36 38 39 42 44 49

Female 30 31 31 32 33 33 35 37 39 95

Richard wants to compare the average weight of the male cats with the average weight of
the female cats.

Richard thinks that he should use either the mean or the median.

(a) Which one of the mean or the median do you think he should use?
Give a reason for your answer.

Richard plans to use a scatter diagram in order to compare the weights of the male cats
with the weights of the female cats.

(b) Discuss whether or not a scatter diagram would be a suitable diagram to use.

(Total for Question 6 is 4 marks)



Mark scheme

Foundation tier

Question Answer Additional guidance Mark
number
6(a) B2 for median AND a correct B2 for a complete answer assessing the | (2)
reason, e.g. appropriateness of the choice of
average.
o reference to the extreme value
in the female cat weights
o reference to the median not
being affected by extreme
values
OR if B2 not earned...
B1 for an incomplete answer _
e.g. median with an attemptata | OR if B2 not earned...
reason, B1 for an incomplete answer assessing
OR correct reason without a the appropriateness of the choice of
conclusion average.
OR if B1 not earned...
SC B1 for mean AND uses all of
the data
6(b) B2 Not suitable as the data is not | B2 for a complete answer assessing the | (2)
bivariate/in related pairs oe appropriateness of the choice of
) diagram
OR if B2 not earned...
) ) OR if B2 not earned...
B1 Not suitable, with attempt at a
reason B1 for an incomplete answer assessing
the appropriateness of the choice of
diagram

Examiner comments

In this question, the new assessment objective AO3 is being tested. Students must
assess which average is appropriate in the given context. Here the clue is that one of
the female cat weights is significantly higher than the others. Given the effect that this
has on the mean, the median is more appropriate.

In part (b), the appropriateness of the choice of diagram is being tested. An
understanding of bivariate data is required here to understand that a scatter diagram is
not appropriate. Incomplete answers can score B1 provided that the student has
understood that a scatter diagram is not suitable and attempted to support their answer
with a reason.

15




Foundation tier

Student response A
Richard wants to compare the average weight of the male cats with the
average weight of the female cats.
Richard thinks that he should use either the mean or the median.

(a) Which one of the mean or the median do you think he should use?
Give a reason for your answer,

Mf_ﬁb.(),{\ m o\&i‘”"’j

Richard plans to use a scatter diagram in order to compare the weights of the
male cats with the weights of the female cats.

(b) Discuss whether or not a scatter diagram would be a suitable diagram to
use.

\% %mst o usoux Lml ahd

Examiner comments

(a) B2 for median and reference to outliers
(b) B1 for ‘no’ and an attempt at a reason (which is incorrect)
3 marks awarded (3/4)

16



Foundation tier

Student response B

Richard wants to compare the average weight of the male cats with the
average weight of the female cats.

Richard thinks that he should use either the mean or the median.

(a) Which one of the mean or the median do you think he should use?

Give a reason for your answer.
Mne s Mesune. M. . £a¢k. ncaviduat

aatels reaal AN MN
.
.- S
................................................ [P Ao
‘ d{l MMM ..........................................................................................................

Richard plans to use a scatter diagram in order to compare the weights of the
male cats with the weights of the female cats.

(b) Discuss whether or not a scatter diagram would be a suitable diagram to
use.

........ 3 m\;}emx Pc wnl AR dusQL% clo Dm.[@ L‘é\e
Lomposigan. due.Fo. She. cumanut..f.. 405, And the

h< Vo aden (Mo domal. mm gl ok weagla
he wonkd V2 by, g; gu @ 0 )

(rotal for Question 6 is 4 marks)

Examiner comments

(a) B1 (Special Case) for mean AND ‘uses all the data’
(b) B1 incomplete answer, i.e. ‘not suitable’ with an attempt at a reason
2 marks awarded (2/4)

17




Foundation tier

Student response C

Richard wants to compare the average weight of the male cats with the
average weight of the female cats.

Richard thinks that he should use either the mean or the median.

(a) Which one of the mean or the median do you think he should use?
Give a reason for your answer,

Richard plans to use a scatter diagram in order to compare the weights of the
male cats with the weights of the female cats.

(b) Discuss whether or not a scatter diagram would be a suitable diagram to
use.

Examiner comments

(a) BO incorrect answer with incorrect reason. The special case (SC) does not apply here
as there is no mention of the mean using all of the data

(b) B1 for ‘not suitable’ with an attempt at a reason. The reason given is incomplete as
although there is mention that the variables have no relationship it does not make
reference to the fact that the data must be in related pairs

1 mark awarded (1/4)

18




Foundation tier

Exemplar question 4: Foundation Paper 1, question 9

9 The directors of a company want to make changes to the company’s pension scheme.

The directors want to find out what the employees think about the proposed changes to
the pension scheme.

The directors will collect the information by using one of two data collection methods.
Method 1: each employee will be interviewed by one of the directors.

Method 2: each employee will complete a questionnaire without filling in their name.
There are 100 employees in the company.

Discuss how appropriate each of these two data collection methods are.

(Total for Question 9 is 4 marks)
Mark scheme

Question | Answer Additional Guidance Mark
number
9 B1 B1 B1 B1 for each of four aspects from: B1 for each correct 4)

comment assessing the
¢ Understanding e.g. Questions/responses can appropriateness of the data

be explained in an interview or may not be
understood in a questionnaire

e Candour e.g. Employee may be less
open/honest in an interview or questionnaire
can be done without pressure

e Resources e.g. Interviewing can be time
consuming/expensive or questionnaire can be
done by all at the same time (or in their own
time, or more cheaply)

¢ Inclusivity e.g. interviews more likely to
include all employees or questionnaires might
not be returned or directors’ views are not
included by interview

o Interviewer bias e.g. Possible bias from
director (in interview)/ no interviewer bias
with questionnaire

collection methods

Examiner comments

This question is testing the new assessment objective, AO3. Students must assess the
appropriateness of two data collection methods in the given context. The question is
open allowing the students to answer freely. The mark scheme allows for a number of
categories to be considered. Students can only gain one mark per category, so
repetition is not rewarded. It should be advised that students plan their answers before
they begin so that they ensure they are discussing different aspects of the data
collection methods.

19



Foundation tier

Student response A

Examiner comments

B1 for a correct comment referring to resources (time consuming)
B1 for a correct comment referring to candour (may not give honest opinion to director)
B1 for a correct comment referring to inclusivity (some employees may not fill it out)
BO comments only cover 3 of the 5 categories
3 marks awarded (3/4)

20




Foundation tier

Student response B

M@:md AN C\?\?nopml:e_ Ab One WnoeAuiermaes
Caon xP\an.  ne QuedTiona o Xhe em@\%m
ko enduma- ‘ti\qeus LwadesDeond . tnhe C\LLQJ.'S\::Eon,
Ha&\od \ » r‘\catx Q\‘}?m\‘:mtﬁl b the

ANCOA Lo MCL\.,\ '\nf\um.tz_ SN am{:ﬂc::\.‘xe.z-l‘b
aNblLoenn Q.Mw\cs &«Te.r-ﬂm A= olodeas),
Newnoar L ‘w &?Pm\af\xﬁkﬂ an e WD
onNnanomoud  No AN m\::\catsm OMa-
MoMa. \».\.c.c.\\.g O ONDNOM QMmﬂql
C\Luz,ht.tc::w:: Wf""‘“‘j Mevhned 1 o ok
&\D\)MPW"’; oA . OOoME. E—m?\QL\ﬂM m«.\

—

POk fully - wndeAs cand - thr  quessian(e),

a2\ lna _dem vne wra r\C\
M2 ) (Total for Question 9 is 4 marks)

Examiner comments

B1 for a correct comment referring to understanding (interviewer can explain question)
B1 for a correct comment referring to interviewer bias (interviewer may influence
answers)

B1 for a correct comment referring to candour (employees are more likely to answer
personal questions truthfully)

BO comments only cover 3 of the 5 categories.

3 marks awarded (3/4)

21



Foundation tier

Student response C

Mekhod 1 s o goca . W

colect Aok from O sy OQULF
oot af  peope. i Luouia
Coke  alot oOf . time Eo Ao this
ana wauwld  be U & X\0eNSIV e,
The (omEany should net use this
Mexned. |

Mekhod 2 s a aood Ao £
collect data  Qrom O mmﬂf
amount  of  people (nuan Ui
the  QMmount  the  company ot
Lo)- & wnt ver Y expensive o

.Ut an b{ f_ |" | I.th (Total for Question 9 is 4 marks)
QUL b s Wor kees v Eheae
owwn i TL'\.Q. CompGﬂU\ shouad

W€ ths  menod .

Examiner comments

B1 for a correct comment referring to resources (time consuming/expensive). Note that
only 1 mark is available for each aspect.
BO BO BO comments only refer to 1 of the 5 categories

1 mark awarded (1/4)

22



Foundation tier

Exemplar question 5: Foundation Paper 1, question 10

10 The table shows information about the ages, when elected, of French presidents and UK
prime ministers for the years 1850 to 2015
Lowest value Lower quartile Median Upper quartile Highest value
French presidents 40 53 60.5 65 74
UK prime ministers 43 53 56.5 63 70
(Source: Wikipedia)

Compare and interpret the spread of ages of French presidents with UK prime ministers
for the years 1850 to 2015

(Total for Question 10 is 5 marks)

Mark scheme

Question | Answer Additional guidance Mark
number
10 M1A1ALl for calculation of range or IQR | M1 for a calculation of range or IQR | (5)
OR for a pair of box plots drawn OR for a pair of box plots drawn
Range Al for one correct value OR for one

correct box plot
M174-40 or 70-43 Al 34

Al 27 Al for second correct value to allow

OR a comparison to be made OR for
second correct box plot (same scale)

IQR to allow comparisons to be made

M165-53 or 63-53 Al12
Al110

B1 for e.g. The range/IQR for French B1 for a correct comparison of
presidents is greater than the range/IQR | ranges or IQRs
for UK prime ministers oe

B1 for e.g. The ages of French presidents | B1 for a correct contextual
are more varied than the ages of UK interpretation of comparison of
prime ministers spread

23



Foundation tier

Examiner comments

There is a requirement to include extended response questions in the new
specification. These questions tend to be around 5 or 6 marks and require students to
draw together information or carry out several unstructured processes. Here the
requirement is for students to calculate an appropriate measure of spread and then
analyse the calculation in the context of the question. The choice of spread is left up to
the student but requires the student to select the appropriate values. More information
than needed is given to the students.

Students sometimes answer without properly reading the question and waste time
commenting about the medians. Both a comparison and an interpretation are
required. Interpretations should always be given in context.

Student response A

Compare and interpret the spread of ages of French presidents with UK
prime ministers for the years 1850 to 2015

Qcmﬂe Qe
2oL \ | Hench

21 1O W

Sidots. Qe

Examiner comments

A fully correct solution with correct contextual interpretation.

M1 Al Al for 34 and 27 (correct answers without working). We ignore the IQRs as
correct ranges have been given

B1 B1 for a correct comparison of range (‘range ... bigger for French presidents’),
correct contextual interpretation (‘wider spread of ages’)

5 marks awarded (5/5)

24



Foundation tier

Student response B

Compare and interpret the spread of ages of French presidents with UK
prime ministers for the years 1850 to 2015

T 1 Fronh presiby
1 Engluh e vigig

¢ 7o 75 % 95 90

0. o ehs
uﬂMLDJ&ij;ﬁ’

Examiner comments

M1 Al Al two correct comparative box plots drawn on the same scale to allow
comparisons

B1 BO correct comparison of range, no contextual interpretation
4 marks awarded (4/5)

Student response C

Compare and interpret the spread of ages of French presidents with UK
prime ministers for the years 1850 to 2015

F4 —-4O = D4

VK prime Minaosn  owe o woldesy spreb o F 33

Examiner comments

M1 for the calculation of range 74 — 40 or 70 — 43, Al for 34, AO 37 is incorrect
BO incorrect answer (follow through not available in this question)
2 marks awarded (2/5)

25




Foundation tier

Exemplar question 6: Foundation Paper 2, question 1

1 Jenny wants to find out what students at her school think about the after-school clubs.

Jenny is going to use a questionnaire,

Here is one of the questions she wants to put on the questionnaire.

Yes

No

It is great that we have a range of clubs at school, isn’t it?

Don’t know [

(a) This is not a suitable question.

Explain why.

i1)
Here is another of the questions that Jenny wants to put on the questionnaire,
How many times a week do you go to an after-school club?
<[] w[] e[
(b) Discuss whether or not this is a suitable question for the questionnaire.
(2)

26

(Total for Question 1 is 3 marks)



Mark scheme

Foundation tier

e Not suitable AND the
response boxes overlap

e Not suitable AND no
option for never / cannot
say 6 or more

OR if B2 not earned...

B1 for an incomplete answer

e.g. giving reasons but no
conclusion

OR
B1 for one of

e Contains a time frame

e Itisaclosed question
which is better than an
open question

given question and reaching the correct
conclusion

OR if B2 not earned...

B1 for an incomplete attempt at assessing
the appropriateness of the given question

Question Answer Additional guidance Mark
number
1(a) B1 Itisa leading question /it | B1 for assessing the appropriateness of the | (1)
is biased given question
1(b) B2 for a complete answer, e.g. | B2 for assessing the appropriateness of the | (2)

Examiner comments

AO3 is tested here as students must examine the appropriateness of questions on a
questionnaire. The idea of a leading question should be familiar to students as this is
not a new topic to the specification. Likewise, overlapping response boxes and
exhaustive response boxes are concepts that should be familiar to those studying
Statistics. Part (b) requires students to give a conclusion as well as a reason for their
answer. To score full marks both a conclusion and a correct supporting reason are
required.

27




Foundation tier

Student response A

(a) This is not a suitable question.

Explain why.

Examiner comments

A fully correct response.
B1 leading question is a correct response
B2 correct response — states not suitable with a correct reason (overlap)
3 marks awarded (3/3)

Student response B

(a) This is not a suitable question.

Explain why.

& K N2 N O
...... &Mm{hoksgoqtf ... 00k 30@'(’123

---------------------------------------------------------------------------

P T
A\%G -1 G-\\-} Q"?) CATIR gues

Examiner comments

BO ‘confusing’ is not an appropriate reason in this example

B2 correct response — states not suitable with a correct reason (no option for never)
(ignoring reference to decimal boundaries)

2 marks awarded (2/3)

28




Foundation tier

Student response C

(a) This 1s not a suitable question.

Explain why,

......... ﬂ”””'gal«mdtnjcfueﬁmn
)

Examiner comments

B1 leading question is a correct response

B1 for an incomplete answer, i.e. a correct reason (equivalent to overlap) but there is
no conclusion

2 marks awarded (2/3)

29




Foundation tier

Exemplar question 7: Foundation Paper 2, question 4

4 Rebecca collected information about the type of accommodation that 30 people stayed in
the last time they went on holiday.

She drew this diagram to show her results.

Tent /\/\/\
Caravan i

—

Write down three things that could be misleading or that are wrong in Rebecca’s diagram.

(Total for Question 4 is 3 marks)

Mark scheme

Question Answer Additional guidance Mark

number

4 B1B1BL1 for three correct things | B1 x 3 for demonstrating understanding | (3)
identified. e.g. of key features of a pictogram

e No label for the third row

o Different shaped symbols
(triangles and rectangles)

o Different sized symbols /
symbols not aligned

o No key

e Notitle

Examiner comments

This question asks for students to identify three things that are wrong or misleading
about the presented diagram. Students must demonstrate that they understand the
important features of a pictogram. A key is essential as is correct labelling and
consistent use of shapes/symbols so comparisons can easily be made. As the answers
listed in the mark scheme are ‘e.g.’ alternative responses can score marks as long as
they give an appropriate reason why the pictogram is incorrect or misleading.
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Foundation tier

Student response A

T | T wﬂml DEHHR ..... o ‘AIWF:M’M'&PQ of

QCOBPuTD o T

Examiner comments

A fully correct response.

B1 correct comment referring to size of symbols
B1 correct comment referring to missing label
B1 correct comment referring to missing key

3 marks awarded (3/3)

Student response B

LN OO ) .4..(.233 .............................................................................

2.0 A eb&vaeb ..... mm@%@)ar\cf\mw
.. non. . no. . lane\ed. . . Ona.. S 0 Y= S

ce\\umnma

Examiner comments

B1 correct comment referring to missing key
BO the comment about using shapes to represent numbers is incorrect

B1 correct comment referring to missing label

2 marks awarded (2/3)
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Foundation tier

Student response C

Examiner comments

B1 correct comment referring to missing label
BO ‘the drawing can be misleading’ is insufficient

B1 as there are no labels and no key, it cannot be determined if these are the only
types of accommodation stayed in by the 30 people, so this is a suitable answer

2 marks awarded (2/3)
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Common questions

Common questions

Exemplar question 8: Foundation/Higher Paper 1, question
11/2

11 Kerry is investigating whether there is a difference in the lengths of the text messages
sent by boys and sent by girls at her school.

She writes the following hypothesis for the investigation.

“The length of text messages sent by girls is greater than the length of text messages
sent by boys”.

Kerry decides to use a census of the 800 students in her school.
She 1s gomng to ask each student to record the number of characters in their last text message.

Kerry then collects this information from each student through an online database.

Part of the database is shown below.

Length of
Gatildlee text nE:ssage
1 male 73
2 F 68
3 girl thirty five
4 boy 114,
5 boy 85
6 girl
7 M 56
8 48 boy
9 girl 5
10 G 75
11 B 41
12 | gl 28

(a) Give two reasons why Kerry must clean the data before processing it.

R ASOM Lo oottt

(b) Discuss how Kerry’s data collection plan could affect the reliability of her conclusions.

(Total for Question 11 is 4 marks)
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Common questions

Mark scheme

Question | Answer Additional guidance Mark
number
11/2(a) B1B1 for two correct reasons B1 for each correct reason | (2)
for the need to clean data

e e.g. data given in different formats on the database prior to

e e.g. remove extranepus syrr_1bo|s processing it

e e.g. remove anomalies/outliers

e e.g. data given in wrong order

11/2(b) B1B1 for two correct aspects B1 for each correct 2
comparison assessing the
e e.g. large sample size increases reliability reliability of the

e e.g. issues due to how the data collection is
carried out may decrease reliability (recorded
by students and not by Kerry/students may
type in information wrong)

e e.g. for an example of factors that might not
be consistent in the data collection which may
decrease reliability (last message might not
represent all text messages sent)

e e.g. non-response decreases reliability

conclusions drawn

Examiner comments

As part of the new specification, it is important that students have experience dealing
with data sets using appropriate technology such as spreadsheets. Common issues
associated with spreadsheets, particularly the need to clean data, are tested here. When
data is inputted by many different people, it is inevitable that it will be in different
formats and will require pre-processing. Data cleaning includes many aspects: writing
things in the same format, identifying outliers or anomalies, removing extraneous
symbols, etc.

The interdependency of the different stages of the Statistical Enquiry Cycle is one of its
key features. Here students need to examine the effects that the method of data
collection will have on conclusions drawn. Drawing together knowledge of different
stages of the cycle is an important feature of the new specification.

This is a common question to both tiers.

Student response A
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Common questions

(a) Give two reasons why Kerry must clean the data before processing it.
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Examiner comments

(a) BO incorrect reason
B1 correct reason, refers to different formats
(b) B1 correct aspect, refers to an issue in the data collection, i.e. ‘secondary data’

B1 correct aspect, refers to a factor that might not be consistent in the data collection,
i.e. last text message ‘not representative’

3 marks awarded (3/4)

35



Common questions

Student response B

(a) Give two reasons why Kerry must clean the data before processing it.

Reason 2:.7

\N[Oo% _CownN

(b) Discuss how Kerry's data collection plan could affect the reliability of her conclusions.

the data collection ......p.'.an...ﬁo_u.ld wfect .
becaste Yhe date  ould ther be plotted
wiong, M it wald oaly be Yhe last
QeTiage reaning. thot the Jastcould be
an abpormel Gize thal He 4 C _a__re_b_ Send.

Examiner comments

(a) B1 correct reason, refers to different formats
B1 correct reason, refers to data given in wrong order

(b) B1 BO one correct aspect, refers to a factor that might not be consistent in the data
collection, i.e. last text message ‘not representative’

3 marks awarded (3/4)
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Common questions

Student response C

(a) Give two reasons why Kerry must clean the data before processing it.

%?F”’?fr’q(’U{"f’«"’ab'og,é‘”(’l‘t/@’?&-f

Examiner comments

(a) B1 BO one correct reason, refers to outliers

(b) B1 BO one correct aspect, refers to a factor that might not be consistent in the data
collection, i.e. last text message ‘not representative’

2 marks awarded (2/4)
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Common questions

Exemplar question 9: Foundation/Higher Paper 1, question
14/5

14 The table shows information about the retail price index (RPI) and the price of a
second-class stamp (in pence) in the United Kingdom for January 1996, January 2006
and January 2016

Jan 1996 Jan 2006 Jan 2016

Retail price index (RPI) 100 129 172
Price of second-class stamp (pence) 20 23 54
(Sources: ons.gov.uk and royalmail.com)

Describe how the increase in the price of a second-class stamp compares with the RPI
over the ten years to January 2006 and over the twenty years to January 2016

(Total for Question 14 is S marks)

Mark scheme

Question Answer Additional guidance Mark
number
14/5 M1A1A1 for appropriate calculations to | M1 for a calculation that could be | (5)
compare 1996 with 2006 or 1996 with used to compare 1996 with 2006
2016 e.g. or 2016
Comparing index numbers Al for one correct value
23 54 Al for second correct value that

M1 20 x100 or 20 x100 allows a comparison to be made
Al 115 Al 270
OR

Comparing prices

M1 ZOx% or 20 ><E
100 100

Al 25.8 Al 344
B1 for e.g. from 1996 to 2006 the B1 for a correct contextual
change/increase in price was less than the | statement for 2006 or 2016
RPI
B1 for e.g. from 1996 to 2016 the B1 for a correct contextual
change/increase in price was higher than | statement for 2006 and 2016
the RPI
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Common questions

Examiner comments

The specification requires students to be able to interpret data related to rates of
change over time. They must also use different types of index numbers including retail
price index (RPI). This question is an extended response question where students must
select appropriate calculations and then interpret them in context. Here, they must
calculate the appropriate index number for the price of a second-class stamp for 2006
and 2016 and then compare these values with the RPI for those years.

Students should use comparative language when making comparisons e.g. ‘greater
than’, ‘less than’, etc.

This is a common question to both tiers.
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Common questions

Student response A

Jan 1996 | Jan 2006 | Jan 2016
Retail price index
(RPI) 100 129 172
Price of second-class stamp 20 23 54
{pence)

Wwo WS gz 246
(Sources: ons, gov. uk ancd rayalmeail com)
Describe how the increase in the price of a second-class stamp compares
with the RPI over the ten years to January 2006 and over the twenly years to
January 2016
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Examiner comments

A fully correct solution with correct contextual statements.
M1 Al Al for 115 and 270

B1 B1 correct contextual statements for 2006 and 2016
5 marks awarded (5/5)

40



Common questions

Student response B
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Examiner comments

A fully correct solution with correct contextual statements.
M1 Al Al for ‘15% increase’, i.e. 115 AND ‘170% increase’, i.e. 270
B1 B1 correct contextual statements for 2006 and 2016
5 marks awarded (5/5)
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Common questions

Student response C
ps e RPI ratases & io dots

A Sean) Ans5
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Common questions

Exemplar question 10: Foundation/Higher Paper 2, question
14/5

14 Gary is going to investigate the amounts of time students spend watching TV.
He 1s going to write a plan for this investigation.
His hypothesis is

“The amount of time that boys spend watching TV is greater than the amount of
time that girls spend watching TV”.

Write down three other things he should include in his plan.

Explain why each of these things is appropriate.

You must refer to more than one stage of the statistical enquiry cycle.

(Total for Question 14 is 6 marks)
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Common questions

Mark scheme

B1 for identifying one
appropriate thing that should
be included in the plan for
collecting data and

B1 for explaining why this
aspect is appropriate

OR

B1 for deciding what data to
collect and/or how to collect
and record it and

B1 for an appropriate reason
OR

B1 for a strategy to process
data and

B1 for an appropriate reason

OR

B1 for designing a collection
method for
primary/secondary data and
B1 for an appropriate reason
OR

B1 for appreciating the
importance of
acknowledging sources and
B1 for an appropriate reason
OR

B1 for recognising where
issues of sensitivity may
influence data availability
and

B1 for an appropriate reason

Processing and presenting
B1 for planning to organise

and/or process data and

B1 for an appropriate reason

OR

B1B1BL1 for each of three appropriate reasons
from their three things in the statistical enquiry
cycle. Maximum 4 marks if only one aspect
(from Collecting data, Processing and
presenting, Interpreting and Evaluating) is
referenced.

B1 for e.g. use amount of time measured to the
nearest minute and

B1 for e.g. this is sufficient as there will be a
large range of times

B1 for e.g. collect data for 23 boys and 23 girls
and

B1 for e.g. this will make the calculation of
quartiles easier

B1 for e.g. use random sampling and

B1 for e.g. this reduces bias as Gary’s
friends/class/peers may generally watch the
same programs

B1 for e.g. use primary data and
B1 for e.g. this increases reliability as Gary will
know how the data was collected

B1 for e.g. A student (Gary) should collect the
data and

B1 for e.g. students are more likely to give an
honest answer to a fellow student (less
threatening)

B1 for e.g. use a grouped frequencies table for
the data and

B1 for e.g. as this will enable a quick way of
estimating the mean or this can be used to draw
a histogram

Question | Answer Additional guidance Mark
number
14/5 Collecting data B1B1B1 for each of three planned elements and | (6)
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Common questions

Question Answer Additional guidance Mark
number
14/5 B1 for planning to generate B1 for e.g. use box plots and
) diagrams and/or visualisations to | B1 for e.g. these will enable the
continued

represent the data and

B1 for an appropriate reason
OR

B1 for planning to generate
statistical measures to compare
data and

B1 for an appropriate reason

Interpreting

B1 for planning to interpret
diagrams and/or
calculations/measures and
B1 for an appropriate reason

OR

B1 for planning to make an
inference and/or prediction and
B1 for an appropriate reason

Evaluating

B1 for planning to identify
weaknesses in approach or
representation and

B1 for an appropriate reason

OR

B1 for planning to refine the
processes to elicit further
clarification of the hypothesis and
B1 for an appropriate reason

comparison of both the medians and the
IQRs (i.e. the distributions) of the data

B1 for e.g. interpret results for each
individual school year and

B1 for e.g. as different years could have
different watching habits

B1 for e.g. by comparing means and

B1 for e.g. you can see whether the
amount of time that boys spend watching
TV is greater, in general, than the amount
of time that girls spend watching TV

B1 for e.g. use the results from the school
to predict the results nationally and

B1 for e.g. as students in different parts of
the country are likely to have the same
watching habits

B1 for e.g. choose not to display the
information in histograms and

B1 for e.g. as “the target audience” may
not know how to interpret them

B1 for e.g. consider using more than one
type of visual representation (for the same
information) and

B1 for e.g. as different representations
focus on different aspects of the data
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Common questions

Examiner comments

This question represents one of the new types of questions that must feature in the
new specification. New requirements include having open response questions and
having questions that test more than one aspect of the Statistical Enquiry Cycle (SEC).
Also tested here is AO3 as the appropriateness of each decision must be justified.

For questions like this, students should spend a few minutes planning their responses
so that they cover all of the demands of the question. Each thing included in the plan
should be justified, so it would be appropriate to provide the justification immediately
after the thing is stated.

Note that there are no marks given for grammar and spelling, as long as the intention
is clear. This means that other styles of answers could also be considered for full
marks such as setting out the responses in a table. When discussing a particular type
of diagram, the correct name for the diagram should be used. Also, when discussing
‘averages’ and ‘spread’ appropriate statistical language should be used and this should
include the correct name of the statistical calculation being described.

It is important that students take note of the guidance given in the question that more
than one stage of the SEC must be included in their response. The mark scheme
stipulates that if this is not the case a maximum of 4 marks can be awarded.

This is a common question to both tiers.
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Common questions

Student response A
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Examiner comments

B1 B1 for identifying one appropriate thing that should be included in the plan for
collecting data, i.e. simple random sampling AND explaining why this aspect is
appropriate, i.e. ‘fair’

B1 for a strategy to process data, i.e. 30 males and 30 females (no reason given)

B1 B1 for planning to generate diagrams, i.e. boxplots AND an appropriate reason, i.e.
to compare medians, IQR and skewness

Note: more than one aspect of the statistical enquiry cycle is referred to, so 5 marks
may be awarded

5 marks awarded (5/6)
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Common questions

Student response B
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Examiner comments

BO for planning to generate diagrams (scatter graph inappropriate)

B1 for identifying one appropriate thing that should be included in the plan for collecting
data, i.e. remove outliers (no reason given)

B1 for identifying one appropriate thing that should be included in the plan for collecting
data, i.e. identify the source (incorrect reason given)

B1 B1 for identifying one appropriate thing that should be included in the plan for

collecting data, i.e. clean the data AND an appropriate reason, i.e. ‘to make sure there
are no mistakes’

4 marks awarded (4/6)
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Common questions

Student response C
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Examiner comments

B1 for a strategy to process data, i.e. ‘equal amount of each’ (no acceptable reason)
B1 for identifying one appropriate thing that should be included in the plan for collecting
data, i.e. consider outliers (incorrect reason given)

BO B1 planning to generate statistical measures, i.e. ‘averages’ is not sufficient as the
type of average should be specified in the plan, an appropriate reason, i.e. ‘find out
what gender in general watches the most’

3 marks awarded (3/6)
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Higher tier

Higher tier

Exemplar question 11: Higher Paper 1, question 8

8 The table gives information about the monthly average price per litre, in pence, of diesel
over a period of five months.

The table also gives some of the chain base index numbers, correct to one decimal place,
for this information.

May June July August  September
Monthly average price (p) 109.1 111.8 112.7 111.2 113.1
Chain base index number 102.5 100.8

(Source: theaa.com)

(a) Calculate the chain base index numbers for August and September and write them in
the table.

Give each value correct to one decimal place.

(b) (i) Calculate the geometric mean of the four chain base index numbers.
You must show your working.

Give your answer correct to one decimal place.

(ii) Interpret your answer.

(Total for Question 8 is 6 marks)
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Mark scheme

Higher tier

‘increase’ ...

B1ft ... is ‘0.9’% per month

as rate of increasing

B1ft for complete correct contextual
interpretation of their value for geometric
mean

Question Answer Additional guidance Mark
number
8(a) M1 for either 111.2/112.7x100 M1 for correct calculation of chain base (2)
(=98.7) index number. May be implied by one
correct answer
OR 113.1/111.2x100
(=101.7) Al both correct
Al for 98.7 and 101.7
8(b)(1) M1ft for M1ft for correct calculation of the (2)
V/(102.5x100.8x'98.7'x'101.7") geometric mean of the four chain base
index numbers
Alft correct answer ft their answers in (a)
Alft for100.9
8(b)(ii) Bift for (average) rate of B1ft for correct contextual interpretation | (2)

Examiner comments

The geometric mean is a new topic to the specification. Students should be able to show
how it is calculated and give an interpretation of it in context. In this question it is

essential that students show their working as it is possible to obtain the ‘correct’ answer
from incorrect working, i.e. using the arithmetic mean instead of the geometric mean.

Students should also be encouraged to show all of their working. If a correct answer has
been obtained and then incorrectly rounded, full credit may still be earned. Even when
work is done on the calculator, it is important to show clearly the method being used.

51




Higher tier

Student response A

May June July August | September

Monthly average price (p) 109.1 111.8 112.7 111.2 113.1

Chain base index number - 102.5 100.8 ﬂd ' 7 ‘0 { ’ }

(Source: theaa.com)

(a) Calculate the chain base index numbers for August and September and
write them in the table.
Give each value correct to one decimal place.

(b)(i) Calculate the geometric mean of the four chain base index numbers.
You must show your working.
Give your answer correct to one decimal place.

g2+ (025410004487 0l -7 ~ 100+

............................................

(i) Interpret your answer.

Examiner comments

(a) M1 Al for 98.7 and 101.7 given in the table
(b)(i) MO AO incorrect answer (uses arithmetic average)
(ii) B1 B1 correct contextual interpretation as a rate of increase of 0.9%
4 marks awarded (4/6)
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Higher tier
Student response B

(a) Calculate the chain base index numbers for August and September and
write them in the table.
Give each value correct to one decimal place.

Awguet =2 HEW2 v g = HO3T =2 1Q-3(1dp
|0+

sepmor— W1 g gsioLs13022 =7 \0LS(dp
Q-2 )

(b)(i) Calculate the geometric mean of the four chain base index numbers.
You must show your working.
Give your answer correct to one decimal place.
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(11) Interpret your answer.

SR, L o GNYEAR.. . ANCRIR0: N GNSEAL. Jaty. (/e

......................................................................................................

Examiner comments

(a) MO AO both answers are incorrect and the method used is also incorrect
(b)(i) M1 Alft correct answer which follows through from their answers in part (a)

(ii) B1 B1ft correct contextual interpretation as a rate of increase which follows through
from their answer to part (b)(i)

4 marks awarded (4/6)
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Higher tier

Student response C

May June July August | September

Monthly average price (p) 109.1 111.8 112.7 111.2 113.1
Chain base index number - 102.5 100.8 q ‘5’ ( \O\ i

(Source: theaa.com)

(a) Calculate the chain base index numbers for August and September and
write them in the table. : !

Give each value correct to one decimal Placé. | %@0
|2 xie07q 8¢ Ve
—

e 13 eos ol

(b)(i) Calculate the geometric meadn of the four chain base index numbers.
You must show your working.
Give vour answer correct to one decimal place.

(i1) Interpret your answer.

......................................................................................................

Examiner comments

(a) M1 AO for 101.7 is correct and implies the method mark, but 98.6 is incorrect

(b)(i) MO A0 although a correct answer has been given, this could have been obtained
from calculating the arithmetic mean. The question states that working is required, so
here the method mark cannot be awarded, and hence no marks are scored

(ii) B1 BO correct contextual interpretation as a rate (‘monthly’) of increase, but there is
no interpretation of the value of the geometric mean

2 marks awarded (2/6)
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Higher tier

Exemplar question 12: Higher Paper 1, question 13

13 A film company employs Gary to investigate the film-watching habits of people living in
the UK.

Gary is going to use a questionnaire.

Here is Question 1 on Gary’s questionnaire.

Question 1
Spin a fair coin.

If you get Heads, tick box A.
If you get Tails, answer this question.

Have you downloaded a film illegally during the last month?

If yes, tick box A. If no, tick box B.
A Q B QO

The method used to decide whether or not to answer a question by spinning a coin is
called the random response technique.

(a) Explain why this method is used.

Gary sends the questionnaire to a sample of people living in a town.
He uses a telephone directory as the sample frame.

For Question 1

743 people ticked box A

679 people ticked box B

(b) Calculate an estimate of the proportion of the people in the sample who had
downloaded a film illegally during the last month.

Gary is going to write a report on the outcome of Question 1.

He is going to use the answer to part (b) as an estimate of the proportion of all the people
living in the UK who had downloaded a film illegally during the last month.

(c) Is it appropriate for Gary to use the answer to part (b)?
Give two reasons for your answer.

(Total for Question 13 is 7 marks)
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Higher tier

Mark scheme

B1 for a correct reason, e.g. the town
may not be representative of the UK

B1 for a different correct reason, e.g.
the telephone directory may not
include everyone in the town

appropriateness of the statistical
methodology with correct reasons

Question Answer Additional guidance Mark
number
13(a) B1 for e.g. this is a sensitive question | B1 for a correct response referring to | (1)
or people may not want to answer it | the sensitivity of the question
otherwise
13(b) e.g. M1 for method to estimate the 3)
M1 for 0.5 x (743 + 679) (= 711) number of people who answered yes
743 —*711" because they got Heads
M1for —
"711"
Al for 0.045(007...) M1 for method to estimate the
proportion of people who have
downloaded illegally
Al for a correct proportion, e.g. 0.045
or 4.5% or better
13(c) B1 for not appropriate B1 B1 B1 for assessing the 3)

Examiner comments

Students need to recognise that the question on the questionnaire, given its sensitive
nature, would lead to a biased response as many people would not answer it truthfully
or at all. Here the ‘random response’ technique is used to minimise the bias.

Students find the calculation of the proportion required in part (b) difficult and it is a
common mistake to divide by the total.

Part (c) is testing AO3 as students need to decide whether it would be appropriate to
use the questionnaire’s results to represent all people living in the UK. This part also

tests students’ understanding of a ‘sample frame,” a concept that students quite often
find challenging.
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Higher tier

Student response A

(a) Explain why this method is used.
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(b) Calculate an estimate of the proportion of the people in the sample who
had downloaded a film illegally during the last month.

143y 4 b1 = (G2 35— = O'O?’?’;
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(c) Isit ap'propriate for Gary to use the answer to part (b)?
Give two reasons for your answer.

------------------------------------------------------------------------------------------

............................................................................................

|||||||||||||

Examiner comments

(a) B1 for reference to the fact that people are likely to not answer it truthfully

(b) M1 for correct method leading to 711 (MO AO incorrect method to estimate
proportion)

(c) B1 for no
B1 for a correct reason, i.e. as only from one town (not representative)
B1 for a different correct reason, i.e. refers to use of telephone directory
5 marks awarded (5/7)
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Higher tier

Student response B

(a) Explain why this method is used.

(b) Calculate an estimate of the proportion of the people in the sample who
had downloaded a film illegally during the last month.

P 34679 = (422 62432
12 R L N
z 3)

(c) Is it appropriate for Gary to use the answer to part (b)?
Give two reasons for your answer.

-----------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------

Examiner comments

(a) BO incorrect reason as it does not consider the sensitive nature of the question
(b) M1 M1 A1 correct answer

(c) B1 for no (BO BO as both supporting reasons are incorrect)

4 marks awarded (4/7)
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Higher tier

Student response C

(a) Explain why this method is used.

TGS LAY AN QSN .G
Semmvt Subjeck $o..Ang. QJ‘\DV\ rnm o
e Cofon  of mwg ..................

..bm _____ N MAXLS.... 4..4(.,...m0r.g...ﬁn1~.@@4..

(b) Calculate an estimate of the proportion of the people in the sample who
had downloaded a film illegally during the last month.

143
674

...........................

(¢) Is it appropriate for Gary to use the answer to part (b)?
Give two reasons for your answer.

No,. cawz . for. peope. Lo, 1.cked.
DOX... ﬁ m::ug Nave. been.. AL to.
hem.. MS\3 aOW . on.. Heads. .

N0, AT SR mqg . (e presentidl
.mme._...n_.@. ONY.... 4o oL AL,

SO Ao S (AWOY ke ge,rwmwco(

€

-

Examiner comments

(a) B1 for reference to sensitive question

(b) MO MO AO incorrect answer

(c) B1 for no

B1 for a correct reason, i.e. not representative
BO there is no second correct reason given

3 marks awarded (3/7)
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Higher tier

Exemplar question 13: Higher Paper 2, question 8

8 The cumulative percentage graph shows information about the ages of the people living
in the UK in 2014

100
90 !
80 LLEEHEE
70 <+ .
60 =
50 1~

o A

Cumulative percentage

a0 oA

20 At

0 R T T [l 1 | 1
0 10 20 30 40 50 60 70 &80 90 100 110
Age (years)

(Source: ons.gov.uk)

(a) Find the 10th to 90th interpercentile range for this information.

. years

Here are some statistics about the ages of the people living in Manchester in 2014

Median 29 years

10th to 90th interpercentile range 53 years

(b) Compare the distribution of the ages of people living in Manchester in 2014 with that
for the UK in 2014
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Higher tier

The table below gives more information about the ages of people living in Manchester in 2014

Mean 32 years
Standard deviation 19.3 years
(Source: ons.gov.uk)
(c) (i) Calculate the skew for the ages of people living in Manchester in 2014

(ii) Interpret the skew in context.

(Total for Question 8 is 8 marks)
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Higher tier

Mark scheme

Question | Answer Additional guidance Mark
number
8(a) M1 (Pg-Pyp=)72-8 M1 for subtracting two percentiles 2
identified from graph, at least one
Al 64 correct. May be seen on graph.
Al Accept [63~65] if working shown
and Py or Py, correct.
8(b) B1 UK median is 38 (from graph) B1 for stating UK median is 38 (or 9 3
years higher than Manchester).
B1ft Manchester has a smaller 10 to
90 percentile range B1ft for correct statistical reasoning.
B1ft for either (Follow through their answer to (a) for
e Manchester population (9 years) 2" and 3 B1 mark)
younger on average
e Manchester population has less B1ft for one contextual interpretation
variation of ages of average or spread comparisons.
Accept equivalent/converse statements
about UK population.
8 M1 (Skew =) w M1 for demonstrating correct use of ®)
193 formula
Al = 0.4663...
Al for 0.47 or better
8(c)(ii) B1ft (Positive skew means that) the B1ft allow any equivalent wording for
majority in the population are younger | a correct contextual interpretation of
with fewer older people, OR there isa | their skew value.
greater spread of ages at the upper end
(This mark may be gained
independently following comparison
of mean/median)
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Higher tier

Examiner comments

This question highlights some new parts of the specification. The interpercentile range is
used as a measure of spread and students should know how to calculate it from given
information. Here they need to accurately read off the cumulative percentage graph to
obtain the values. It is important to state values obtained from a graph before using
them.

Here the comparison of the distribution requires a measure of central tendency and a
measure of spread. At least one of these comparisons should be made in the context of
the question.

The formula for the calculation of skew is given on the formula page of the examination
paper. Although students do not need to memorise this formula, they must be able to
interpret its outputs. A positive value means positive skew with a greater spread of
values above the median. The interpretation of skew in context is one of the more
demanding parts of the specification.
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Higher tier

Student response A
o Aoy,

R %

(a) Find the 10th to 90th interpercentile range for this information.

n

o 0% %kjWae\d
Q0 e ='+ijm.rw\d

3-8 = bW yoous

e YEATS

(b) Compare the distribution of the ages of people living in Manchester in
2014 with that for the UK in 2014

~The..medion..of. aged...un...Manchester. ds. lower..at..29. yans.. compared
o #e.. rest..of .. the. UIC wihich. 15,38 years.. Mancheste. @/so have
o..tower...interpercontile.@nge o1, 53 yeacs, eapared. fo. the. maF

of the (IIK which {5 &4 Yeass. 3)
(c) (i) Calculate the skew for the ages of people living in Manchester

in 2014

Skaw: 3 (mean - median)

stondovd deviakom
3x(32x29)  © 5.46632 —> 0466
9.3 (2 s€)
O TR o <1 = S—.

@(ii) Interpret the skew in context.

postaive of O-466
Th, Skaut (5. (QI0RVALY. SMAL HIGHNG. S NAKORo & AQLY..

I M NN IR . L O e

Examiner comments

(a) M1 Al correct answer

(b) B1 B1 BO for median 38 and correct comparison of their 10-90 percentile range, but
there is no interpretation given in context for either comparison

(c)(i) M1 Al correct answer
(c)(ii) BO incorrect contextual interpretation

6 marks awarded (6/8)
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Higher tier

Student response B

(a) Find the 10th to 90th interpercentile range for this information.

g
A o

(b) Compare the distribution of the ages of people living in Manchester in
2014 with that for the UK in 2014

lﬂ@
>7

3)

(c) (i) Calculate the skew for the ages of people living in Manchester

B2 '—2’@_.———- b Q.‘J(QG)
VRS

(ii) Interpret the skew in context.

Examiner comments

(a) M1 Al correct answer

(b) BO B1 BO no statement of the median. Correct (reverse) comparison of 10-90
percentile range (ignore figures). No correct contextual conclusion is given

(c)(i) M1 Al correct answer
(c)(ii) B1 correct contextual interpretation

6 marks awarded (6/8)
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Student response C
(a) Find the 10th to 90th interpercentile range for this information.

|Cce
(22—
-~

R

e, YEATS

(b) Compare the distribution of the ages of people living in Manchester in
2014 with that for the UK in 2014

mﬂc;e‘iﬁs ....... o e VK5 13 88
verade_age o Hie ok 5 wWker for g
MencheSber 3, - qheve S a lavqer o9f e for pue Vit

(c) (i) Calculate the skew for the ages of people living in Manchester
in 2014 :

332 —29)
—1a4.3>

(ii) Interpret the skew in context.

L MandesterS. ege.. Skew T3 v neanhy.
Hanchebe vy _
bhalk “fé%@a vastad(l. ....er. 1S. . lew . tlorefore

......... ..t fec[olff (0. . Nachedher . FoxC 1. a

......................................................................

Mall  aye qap @

Examiner comments

(a) MO AO incorrect answer

(b) B1 BO B1 for median 38, there is a statement of values for the 10—90 percentile
range but no explicit comparison. The comment ‘the average age of the UK is higher’
scores the final B1 mark for a correct contextual comparison

(c)(i) M1 AO correct use of formula, incorrect answer (greater accuracy required)
(c)(ii) BO incorrect contextual interpretation
3 marks awarded (3/8)

66




Higher tier

Exemplar question 14: Higher Paper 2, question 9

9 The table shows the results in two events of the women'’s heptathlon for Jessica Ennis-Hill
in the 2015 World Championships.

The mean and standard deviation for each of these two events for all the athletes who
completed the heptathlon are also given.

Jessica Ennis-Hill  Mean  Standard deviation
Long Jump (metres) 6.43 6.10 0.26
High Jump (metres) 1.86 1.79 0.066
(Source: iaaf org)

(a) Use standardised scores for this information to compare Jessica Ennis-Hill’s
performance in the Long Jump with her performance in the High Jump.

Explain how you reach your conclusion.

The table below shows Jessica Ennis-Hill’s result for the Javelin Throw.

It also shows information about the mean and the standard deviation for this event of all
the athletes who completed the heptathlon.

Jessica Ennis-Hill Mean  Standard deviation

Javelin Throw (metres) 42,51 x 5.85
(Source: iaaf.org)

Jessica Ennis-Hill’s standardised score for the Javelin Throw was —0.32

(b) Work out the value of x.

(Total for Question 9 is 7 marks)
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Higher tier

Mark scheme

Al (x =) 44.382

Al for awrt 44.38

Question | Answer Additional guidance Mark
number
9(a) M1A1A1 for calculating standardised (5)
scores ) )
M1 Long jump: 6.43—6.10 High jump: M1 for either correct calculation
0.26
1.86-1.79
0.066
Al Long jump: 1.3 Al forawrt 1.3
Al Highjump: 1.1
B2 for e.g. Better performance in long jump | A1 forawrt1.1
(r_elative to their competitc?rs) as there isa B2 for a correct contextual
higher standardised score in long jump interpretation of results with a
correct reason using standardised
scores
OR (if B2 not scored)
OR (if B2 not scored)
B1 for e.g. Better performance in long jump | B1 for a correct contextual
(relative to their competitors) with an interpretation of results with an
attempt at a reason attempt at a reason
3(b) M1 —0.32= 42.51-x M1 for demonstrating correct 2)
5.85 use of formula.

Examiner comments

Standardised scores should be a well-known topic to Higher tier students as their
calculation and interpretation were also required material for the old specification. This
question uses real-life data as its source and whenever possible students should have

experience working with data from a variety of sources in a variety of contexts.

Students should know that explicit comparisons need to be made. Simply repeating the
calculated values does not count as a comparison.
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Higher tier

Student response A

(a) Use standardised scores for this information to compare Jessica
Ennis-Hill’s performance in the Long Jump with her performance in the
High Jump.

Explain how you reach your conclusion.

Larg Tweg = 6436110 <1126,

Q.2¢

copngemp= 1,86-1.79 = 11060
T 0.06¢

(b) Work out the value of x.

¢t2S\—-L — -0.QL

G. 35
—03L xS5.85< -1.87)

187 +42.51=4%0.6%8 40638

2)

Examiner comments

(a) M1 Al A1l for answers which round to (awrt) 1.3 and 1.1
B2 correct contextual interpretation with correct reason
(b) M1 for demonstrating a correct use of formula
AO incorrect answer
6 marks awarded (6/7)
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Higher tier

Student response B

Jessica Mean Standard 5MM
Ennis-Hill deviation st
[ 4235
Long Jump (metres) 6.43 6.10 0.26 %q
High Jump (metres) 1.86 1.79 0.066 [. 06

(a) Use standardised scores for this information to compare Jessica
Ennis-Hill’s performance in the Long Jump with her performance in the
High Jump.

Explain how you reach your conclusion.

e Ad Wi 0 the

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

.....................................................................

(b) Work out the value of x.

Examiner comments

(a) M1 Al A1l for answers which round to (awrt) 1.3 and 1.1

B1 correct contextual interpretation with attempt at reason (reason is insufficient as
there is no explicit comparison)

(b) M1 Al here a correct answer without working can score full marks
6 marks awarded (6/7)
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Higher tier

Student response C

(a) Use standardised scores for this information to compare Jessica
Ennis-Hill’s performance in the Long Jump with her performance in the
High Jump.

Explain how you reach your conclusion.

. - 610
ik Sy (-27

o 26

|-86 - [-79

00kl

(b) Work out the value of x.

32 v §-3% - ~|-97'z——o-;2 T -1-Ss52
-0 " k-

42-Sl - . -032 G151 + M [ISSZ - uy.062
s -+8s
L1-S1- X =\ 372 _HLSU o we0b2 L L g2y
s -3¢

Examiner comments

(a) M1 Al Al for answers which round to (awrt) 1.3 and 1.1
BO incorrect contextual interpretation
(b) M1 for demonstrating a correct use of formula
AO incorrect answer
4 marks awarded (4/7)
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Higher tier

Exemplar question 15: Higher Paper 2, question 11

11 The box plots give information about the distributions of the ages of the trees in Acorn Wood
and in Pine Wood.

s . !
Acorn Wood — _ | . _I
Pine Wood -+t %
f . T . ! | | "
0 20 40 60 80 100
Age (in years)

(a) Justify, by calculation, that 70 is an outlier for Pine Wood.

Simon uses the information in the box plots to conclude that

“The average age of the trees in Acorn Wood is greater than the average age of the trees
in Pine Wood.

Both distributions have the same spread.

Both distributions have a positive skew.”

(b) Comment on Simon’s conclusions with reference to his use of statistical words and
the accuracy of his statements.
Give reasons for your answer.

(Total for Question 11 is 8 marks)
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Mark scheme

Higher tier

aspects
e.g.

o Use of statistical words, e.g.
average/spread is too vague in this
context (conclusion not appropriate)

e Comparing medians (conclusion
appropriate)

e Comparing ranges or IQRs, e.g. IQRs
are the same (conclusion appropriate)
or Pine Wood range greater than
Acorn Wood range (conclusion not
appropriate)

e Identifying Acorn Wood as having a
negative skew (conclusion not
appropriate)

o Identifying Pine Wood as having no

skew or is symmetrical (conclusion not

appropriate)

correct comments assessing the
appropriateness of the conclusions

Question | Answer Additional guidance Mark
number
11(a) Bl for LQ =14, UQ =234 B1 for 14 or 34 3)
M1 for 34 + 1.5 x (‘34" — “14") (=64) | M1for34+1.5x (‘34" -
*14’) with their quartiles
70 is an outlier as 70 > 64
Al for demonstrating
understanding of calculations
for outliers
11(b) B1 B1 B1 B1 B1 for each of five correct B1 B1 B1 B1 B1 for each of five | (5)

Examiner comments

Part (b) requires the use of correct statistical vocabulary. Students should be precise
when referring to ‘average’ and ‘spread’. Answers should focus on all the different

aspects given in the question. As a general rule when comparing box plots, comparisons
of medians, IQRs and skews should be made.

This question tests both students’ knowledge of outliers and students’ understanding of
appropriate statistical language. The rule for outliers will not be given so students are

required to memorise it. Here it is appropriate to use UQ + 1.5 x IQR for the upper limit
for determining outliers as the information has been presented in a box plot and the
quartiles are readily available.
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Higher tier

Student response A

(a) Justify, by calculation, that 70 is an outlier for Pine Wood.
~d4 2 20
1.§x20=
34 x1.5= $51

(b) Comment on Simon’s conclusions with reference to his use of
statistical words and the accuracy of his statements.

Give reasons for your answer.

-----------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------

Examiner comments

(a) B1 for 14 and 34 seen
MO AO incorrect method for outliers
(b) Five correct aspects
B1 for identifying Acorn Wood as having a negative skew
B1 for identifying Pine Wood as being symmetrical
B1 for identifying both distributions as having the same IQR
B1 correct comparison of medians
B1 for correct comment regarding use of statistical words (medians not averages)
6 marks awarded (6/8)
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Higher tier

Student response B

62 Zuet
_6 -
Acorn Wood : {ng ( M&L
Pine Wood
RN
24 Lo
&@W b gt 3
\ o 0 20 40 60 80 100
,ﬁ ¢‘_1"L0 Age (in years)
go” (&’
(a) Justify, by calculation, that 70 is an outlier for Pine Wood.
: Mean = 4
“+ Qua.rh [ﬂ- v -
Mean Upfﬂ =y VP per Quokle . FB 34

30 72& <o Yharetore MOST be on OFUSs
| 4 k‘g\.u thon the Magy ond Vfpe Quorhle
oS | =

added HogHhes

Simon uses the information in the box plots to conclude that

“The average age of the trees in Acorn Wood is greater than the average
age of the trees in Pine Wood. ~ Acgmn Meos 'S SO

- P o S 24
Both distributions have the same spr::a i

Both distributions have a positive skew.”
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Higher tier

(b) Comment on Simon’s conclusions with reference to his use of
statistical words and the accuracy of his statements.

Give reasons for your answer,

Packs. of.. Simons... Conclosion. ave. Corect. ond....
attars. oen't.Overall he ts. Comeck. on the. onemag
a@tﬁ?%ﬂmmmrn\ﬁco%%%reoiv%m*“
m!@ngeu%eﬁf%ﬁlsshpm wood. becavse. tha.
M £a0. ACacn 15, B0 years. tohaeas. He Pa. 0. 24 gooss-

€. be. was. tedkig aboud. e, raneg. e wokd hawe. boen
sacameck. a5 tha ¥ Acom hos. 56.0nd the Pire Las si,
Soded. a8 M. pine. eanod.. 15, Symedical instead. ln .

ONUNSTon e naeds to add Aumbes oad be More
Speci@e in We cancluren A8 Mt dsp Yy cloor Which (5)
colouwloton ba S hihmaabuud.

Examiner comments

(a) B1 for 14 and 34
MO AO incorrect method for outliers
(b) B1 correct comparison of IQRs as equal (or correct comparison of ranges)
B1 correctly identifies Pine Wood as symmetrical
B1 correct comment regarding use of statistical words
BO compares means instead of medians
BO no comment about the skewness of Acorn Wood
4 marks awarded (4/8)
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Higher tier

Student response C

11 The box plots give information about the distributions of the ages of the trees in

Acorn Wood and in Pine Wood. '['\_n_c\))o.)_'\vu.ﬁ
v SWeass< a
Acorn Wood
Pine Wood
0 20 40 60 80 100
N uoa

Age (in years)

(a) Justify, by calculation, that 70 is an outlier for Pine Wood.

ke = Almean-median)

Standord dowaxion

(ﬁwﬁ%s* frea. Cor acorn wood- 6
ksow%g,t yrea for Dine woosd- G

O\dat Ar<y €or corn wood ~6d
Oldost yreq for pire wWo0Od- 7O

TO 195 oN ouk\er Gecunse Ehe duffrence Duruvoesrn the twe
O\dasy ¥Weaes S ‘ﬁ Ond ponsTLr \n Cha bov Plet \S

| 3)
\Onc‘p.r WA Meanrs 1t's 0N oL\ .
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Higher tier

(b) Comment on Simon’s conclusions with reference to his use of
statistical words and the accuracy of his statements.

Give reasons for your answer.,

£ Mi’\ul.bﬁ. Lorreck.  Bha.. asstraga. Agl. QL. OO, Lo od

.'.'.'b..g,l’.‘ack.h.&n Ao pibs... booed.. 6 carsa.. Eaa. Madion

A0 OO .. DL INAAL W&TMmLMQ\j .........

.,

.Q.f...\".\'15...L..u.f:ar.#af:“Qrﬁﬂq+%.coc%.!..,....+.......

Examiner comments

(a) BO MO AO incorrect answer

(b) B1 correct comparison of medians

B1 correctly identifies Acorn Wood has having negative skew
BO no comparison of IQRs

BO no comment about the statistical language used

BO no comment about the symmetry or lack of skewness of Pine Wood. The comment
'neutral’ on the box plot for Pine Wood was seen, but this is not accepted as equivalent
to 'symmetric' or 'no skew'. In general, students should always be advised to write their
answers in the working space provided. Comments on diagrams may not always be
considered.

2 marks awarded (2/8)
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Higher tier

Exemplar question 16: Higher Paper 2, question 13

13 Peter thinks that the ages at inauguration of the presidents of the USA are normally
distributed.

He collects information about the ages at inauguration, in years, of 43 presidents of the
USA from the internet.

The grouped frequency table gives information about his results.

Age at inauguration = Frequency

(x years) f)
£2<x<47 4
47 < x < 52 11
52 <x <57 13
57 <x< 62 10
62 <x <72 5

(Source: robinsonlibrary.com)
(a) Write down one disadvantage of collecting information from the internet.

Peter uses a spreadsheet to calculate the following summary statistics for the information
in the table.

3 fx = 2361 Y fx?=131334.5

where the values of x are the class midpoints.
(b) Show that an estimate of the standard deviation of the ages at inauguration is 6.29

You may use Peter’s summary statistics.

Peter now draws this histogram to show the information in the grouped frequency table.

w
h
>

1 N T e |

Frequency
density

o

»
42 47 52 57 62 67 T72x
Age at inauguration (years)

(c) Calculate an estimate for the proportion of these 43 presidents whose age at
inauguration was within 1 standard deviation of the mean.
Give your answer correct to 2 significant figures.
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Higher tier

Peter states that the age at inauguration of these presidents is normally distributed.

(d) Do you agree?

Use your answer to part (c) to justify your answer.

Mark scheme

(Total for Question 13 is 9 marks)

80

Question Answer Additional guidance Mark
number
13(a) M1 for correct answer, e.g. may be B1 for a correct disadvantage of Q)
out of date, sources may be collecting data using technology
unreliable, etc.
13(b) Bl for 1313345 Or 2361 B1 for a correct use of 43 ina 2
43 43 calculation
B1 for [1313345 (2361\*
43 ( 43 )
B1 for showing a correct complete
1313345 (2361\° calculation
43 ( 43 )
leading to correct answer
13(c) e.g. M1 for correct method to find number | (5)
M1 LB = mean — 6.29 (= 48.62) of presidents 1 sd below mean
M1 UB = mean + 6.29 (= 61.2) )
M1 for correct method to find number
M1 (mean — 52) x 2.6 + (52 — LB) x of presidents 1 sd above mean
2.2 (=15.002) M1 for correct method to find total
(57 —mean) x 2.6 + (61.2-57) X2 | b mher of presidents within 1 sd of
(= 13.834) mean
‘15.002" + “13.834’ (= 28.836) M1 for correct method to find
M1 28.836 + 43 proportion of presidents within 1 sd
Al =0.671 of mean
Al for answers rounding to 0.67 or
67%
13(d) B1 for e.g. yes, close to 68% B1 for referring to 68% Q)
Examiner comments
A deeper understanding of the Normal distribution is part of the new specification. This
question sets out to test this by guiding students to calculate the standard deviation and




Higher tier

use it to work out the proportion of data that lies within one standard deviation of the
mean of the given data set on the ages of presidents at inauguration.

The formula for standard deviation is given on the formula page and students are
advised to write this down before substituting values into it. When an answer is given in
the question, sufficient working must be shown for all marks to be scored.

Part (c) requires clear working to be shown, particularly if method marks are to be
scored following a slip or an error in working.

The specification sets out what knowledge of the Normal distribution is required. It
states that ‘values more than three standard deviations from the mean are very
unusual; ... approximately 95% of the data lie within two standard deviations of the
mean and that 68% (just over two thirds) lie within one standard deviation of the mean’.
These values should be used when deciding whether the Normal distribution is a good
model for a given data set.
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Higher tier

Student response A

(a) Write down one disadvantage of collecting information from the internet.

............................. Cad A e mede g

PERS

(b) Show that an estimate of the standard deviation of the ages at inauguration
is 6.29

You may use Peter’s summary statistics.

12133¢.5 - &_"2%92 o 6235
&> - ¢.24

Peter now draws this histogram to show the information in the grouped
frequency table.

r' s
34
6] S
— a[ |«
Frequency ‘!’}_ R e
density i [
l: *\
] I
n' | | >
42 47 52 57 62 67 72 *
Age at inauguration (years)

(c) Calculate an estimate for the proportion of these 43 presidents
whose age at inauguration was within 1 standard deviation of
the mean.

Give your answer correct to 2 significant figures.

/,LM”\ z 13(! = gcf?
&3

SeI* 61T < (@3-4’61.25

(3522 +/s><u)4(+.u@ :%?}1 4

....................................
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Higher tier

(d) Do you agree?

Use your answer to part (c) to justify your answer.

Examiner comments

(a) B1 accepted as meaning unreliable
(b) B1 B1 correct and complete calculation
(c) M1 M1 correct method to find mean +/- 6.29

M1 correct method to find total number of presidents within 1 sd of mean (note that the
3.5 in the calculation has been incorrectly transcribed from 3.4 in the diagram)

M1 correct method to find proportion of presidents within 1 sd of mean
AO final answer is not given to the correct accuracy
(d) B1 for yes and reference to 0.68 (68%)

8 marks awarded (8/9)
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Higher tier

Student response B

(a) Write down one disadvantage of collecting information from the internet.

(b) Show that an estimate of the standard deviation of the ages at inauguration

is 6.29

You may use Peter’s summary statistics.

\/g’—l'— (2_33 - — 131 3345 13¢\
e a

e 43 L

SVETE R A &

Peter now draws this histogram to show the information in the grouped

frequency table.
LY
%
Frequency 2 ]
density 2
14 '.
0l 1 "
L] AJ T *
42 47 52 37 62 67 72

Age at inauguration (y ears)
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Higher tier

(c) Calculate an estimate for the proportion of these 43 presidents
whose age at inauguration was within 1 standard deviation of

the mean.

Give your answer correct to 2 significant figures.

=54 A\
5>< - 6'7—(1

56 A 679

+ : 61-7
w 3 u € 61

(d) Do you agree?

e 57 b-a=57-52 %9

, b-o. = ST-48]
‘-\-% 5?_ "“"35-1 - 3"58
c7 —» 6\'1L

b-a_— 61-2-57= 4T

bW T §% 26 =13

g,gfxz_'- G*Té

H"? % zz:qZEj

...................................

Use your answer to part (¢) to justify your answer.

.........................

.................................................

Py MZOUAL a5 fesuned (fdfo’ushﬁbwb)ow\m

Ze (AoY ML

(Total for Question 13 is 9 marks)

Examiner comments

(a) B1 for unreliable

(b) B1 B1 correct and complete calculation
(c) M1 M1 correct method to find mean +/- 6.29
M1 correct method to find total number of presidents within 1 sd of mean

MO AO no attempt to find proportion (note that working must be seen in part (c) — the
proportion in part (d) cannot earn credit here)

(d) B1 yes and reference to 2/3 is accepted (note: the specification allows ‘just over 2/3’
or 68% lies within 1 standard deviation of the mean

7 marks awarded (7/9)
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Higher tier

Student response C

(a) Write down one disadvantage of collecting information from the internet.

b Mo be rarong or AOSRM.....e

(b) Show that an estimate of the standard deviation of the ages at inauguration
is 6.29

You may use Peter’s summary statistics.

. Tyl 2 | 341)*
2 “) ﬁ%&us .(z_)_ -

5= rF"‘ :m

n-1\

(¢) Calculate an estimate for the proportion of these 43 presidents
whose age at inauguration was within 1 standard deviation of
the mean.

Give your answer correct to 2 significant figures.

MeQn . 3*;6|Gi$-2q
« 48326 £ x £ 60406

(5:2-6) +(3+7u2-2)+ (Ll ¢« 0-8) -21.69
}l“%ﬁ-xloo B 8

0.50Y

(d) Do you agree?

Use your answer to part (¢) to justify your answer.

---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------
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Higher tier

Examiner comments

(a) B1 accepted as meaning unreliable

(b) B1 BO though 43 has been used correctly, this is the incorrect formula (The student
has assumed that this is the standard deviation of the sample and has attempted an
unbiased estimate of the population standard deviation. This does not lead to the given
answer)

(c) M1 M1 correct method to find ‘mean’ +/- 6.29 for their mean

MO incorrect method to find total number of presidents within 1 sd of mean
M1 AO attempt to find proportion but answer is incorrect

(d) BO guestion not attempted

5 marks awarded (5/9)
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Higher tier

Exemplar question 17: Higher Paper 2, question 15

15 Jaiis investigating the numbers of calls received by a helpline.

He recorded the number of calls received by the helpline on each day in May and on each
day in June.

Jai wanted to compare the results by drawing histograms.
He drew the following diagrams.

Frequency density May Frequency density June
A A
1.254 —
1.6
l_
1.2 1
0.75 1
0.8 0.5
0.4 1 0.25 -
0 > 0 >
0 5 10 15 20 25 30 35 0 1015 25 40
Number of calls (x) Number of calls (p)

Discuss whether these diagrams are appropriate in order to compare the results.

(Total for Question 15 is 3 marks)

Mark scheme

Question Answer Additional guidance Mark

number

15 B1 B1 B1 for each of three correct B1 B1 B1 for each of three correct | (3)
aspects comments assessing the

appropriateness of the diagrams
e e.g. diagrams are not appropriate for | \,saq

discrete data

e e.g. amount of data is not
appropriate as too small for the
number of intervals used

e e.g.itis not appropriate to compare
the two diagrams as different class
intervals / different frequency
density scales are used
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Higher tier

Examiner comments

The appropriateness of chosen statistical diagrams is examined here and this tests the
new AO3 assessment objective. Students should consider the type of data being
represented when they are deciding whether or not a diagram is appropriate. Here, a
histogram should not be used with discrete data. Diagrams should be constructed with
suitable scales for comparability. This means that it would be appropriate for the same
class widths to be used and similar scales on the frequency density axes.

Student response A

- The Seales on trae two olia grams aire

------------------------------------------------------------------------------------------------------
-------------------------------------------
........................................................................................................
................................................................................................
.............................................................................................
.........................................................................................................

-----------------------------------------------------------------------------------------------------

...................................................................................

Examiner comments

Two correct aspects
B1 for referring to comparability (different class widths)
B1 for referring to choice of diagram (histograms not appropriate for discrete data)

2 marks awarded (2/3)
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Higher tier

Student response B

Lo, Lkekhet de et a.... Madil. acaddl. bnS. A
mg&*ﬂgﬁ?ﬂ‘wﬁﬂt&#%bmlﬁaﬁgw
ool MOl S b, T SR, BN

... bR AL e et (A Y gt B 0 TR
B ragh. e Mt (5L 0K ... G M.
. the. Sane. Seak. bhateal. L. Mt

UNE (he Gama, |
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Higher tier

Student response C

---------------------------------------------------------------------------------------------------------

Examiner comments
BO no correct aspects (the comment referring to frequency density scales is not specific)

0 marks awarded (0/3)
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