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Marking the reasoning test

This document comprises:

o the markscheme for the National Numeracy Test (Reasoning) for Year 7 together with
marking guidance

e additional information to support teachers’ understanding of their learners’ responses,
providing a platform for growth.

For learners using the modified large print or Braille test materials, some questions have

been adapted or replaced. When marking a modified large print or Braille test, please use this
markscheme alongside the adapted markscheme which is included in the Notes for teachers that
accompany the modified tests.

All items within this test require numerical reasoning and therefore most are open, allowing the
learner to select what they consider to be an appropriate strategy. This means that there may be
a range of ways of arriving at a solution.

As a consequence, marking the reasoning tests may not be as straightforward as simply
checking whether or not the final answer is correct since the methods used are also of
importance.

Understanding the markscheme

To ensure the accessibility of the markscheme, the focus is primarily on key pointers that
indicate the learner’s understanding. For example, the markscheme may state "Shows the
value 12’ or ‘Links 36 to 9'.

These values generally credit intermediate stages, showing partial understanding.

Alongsidé this, commentary is provided as appropriate, to enable markers and teachers to
understand their learners’ responses and also to support marking.

Common errors are also flagged up, as well as explanations as to why certain responses are
awarded partial credit.

Exemplars

To help schools not only with marking but also in interpreting their learners’ responses, a range
of exemplars is provided for each item, as appropriate.

These exemplars are actual responses from learners (taken from a trial of the reasoning tests)
so include spelling mistakes and numerical inaccuracies. They have been typed to ensure
anonymity.



Assessing and building on test performance

Marking the test gives teachers an overall score for each learner.

However, this score in isolation is unlikely to provide a great deal of information relating to the
strengths of individual learners, or evidence of those areas of numerical understanding and
reasoning skills that require improvement.

Equally, comparing learners’ scores may mask significant differences in their performance. For
example, two learners may both score 12. However, within that overall score Learner A may
show a clear ability to communicate effectively but need support to review their work, while
Learner B may show the exact opposite.

For this reason, the markscheme and the accompanying materials are designed to provide
teachers with a deeper assessment of both individual and class performance.

Diagnostic tool

To assist in interpreting and building on test performance, a diagnostic tool is provided.

This can be accessed via gov.wales/learning

At its simplest level, the diagnostic tool provides markers with a check on the total score for that
particular learner.

However, completing the full set of data on each learner gives the teacher an overview of class
performance, identifying group or individual strengths and problem areas and hence indicating
further teaching needs.

Building on the test: classroom activities

Having assessed learners’ ability to apply numerical reasoning and identified areas for both
individual and class development, teachers may then wish to build on the test experience
and materials through accessing gov.wales/learning

This site provides the test items and associated markschemes, but also includes additional
materials with suggestions for linked classroom activities to extend the learning.

In addition, further activities supporting the learning and teaching of numerical reasoning
can be found on gov.wales/learning




Markscheme

General marking rules

It is essential that you apply this markscheme, the marking guidance and the general marking
rules given below to your own marking, in order for the standardised scores to be valid.

e The marking guidance shown within the markscheme should be applied to find the
relevant score for each question. No half marks are awarded.

e At the end of each double-page spread of marking, record the total number of marks in the
‘total’ box in the bottom right-hand corner. Check that the mark recorded does not exceed
the maximum number of marks available.

e Once the marking has been completed, add up the total number of marks awarded. This is
the total score and should be recorded on the cover of the test booklet and input onto the
relevant mark sheet on the school’s management information system, together with the
details and date of the test taken.

¢ Markers should record their initials on the cover of the test booklet to assist quality
assurance.

This data should then be submitted as part of the Welsh National Tests Data Collection
(WNTDCQ). Further details are available from the National Reading and Numeracy Tests — Test
administration handbook 2016 on the Learning Wales website and in Welsh National Tests Data
Collection and reporting arrangements 2015/16 available on the Welsh Government website.

Marking guidance

It is important that the tests are marked accurately. The questions and answers below help to
develop a common understanding of how to mark fairly and consistently.
Must learners use the answer boxes?

Provided there is no ambiguity, learners can respond anywhere on the page. If there is more
than one answer, the one in the answer box must be marked, even if incorrect. However, if the
incorrect answer is clearly because of a transcription error {e.g. 65 has been copied as 56), mark
the answer shown in the working.

Does it matter if the learner writes the answer differently from that shown in the markscheme?
Numerically equivalent answers (e.g. eight for 8, or two-quarters or 0.5 for half) should be
marked as correct unless the markscheme states otherwise.

How should | mark answers involving money?

Money can be shown in pounds or pence, but a missing zero, e.g. £4.7, should be marked as
incorrect unless the markscheme states otherwise.



How should I mark answers involving time?

In the real world, specific times are shown in a multiplicity of ways so accept, for example, 02:30,
2.30, half past 2, etc. Do not accept 2.3 as this is ambiguous. The same principle should be used
for marking time intervals, e.g. for two and a half hours accept 2.5 but not 2.5pm.

What if the method is wrong but the answer is correct?

Unless the markscheme states otherwise, correct responses should be marked as correct even
if the working is incorrect as learers may have started again without showing their revised
approach.

What if the learner has shown understanding but has misread information in the question?

It is important that learners select the appropriate information and review their work. However,
for most questions, method marks can still be obtained.

What should | do about crossed-out work?
Working which has been crossed out and not replaced can be marked if it is still legible.

What is the difference between a numerical error and a conceptual error?

A numerical error is one in which a slip is made, e.g. within 86 x 67 the learner works out

6 X 7 = 54 within an otherwise correct response. A conceptual error is a more serious
misunderstanding for which no method marks are available, e.g. if 86 x 60 is recorded as 516
rather than 5160

What if learners use a method that is not shown within the markscheme?

The markscheme shows the most common methods. However, there can be a wide range of
approaches to a question and any correct method, however idiosyncratic, is acceptable.

In all questions, the correct answer should be given full marks, whatever the method used,
unless the markscheme states otherwise.

Most questions give partial credit for responses that show a correct method but the answer is
incorrect or incomplete: a correct method is one that would lead to a correct answer if there
were ho numerical errors.



7ER16 Reasoning test: Markscheme

Question 1: There are two main ways to solve this problem: see below.
Note: The conclusion ‘Forest, by £4’ with no supporting working gains 3 marks.

Method A: Find total costs for both activities, then work out the difference (very common method)

Marks | Answer

First mark values for Climbing

3m Total cost 344
Or2m Travel 219 and Entrance 125 (or 105 and 20}

Or 1m Travel 219 or Entrance 125 {or 105 and 20)

Then mark values for Forest

3m Total cost 340
Or2m Travel 48 and Entrance 292 (or 252 and 40)

Or1im | Travel 48 ar Entrance 292 {(or 252 and 40)

If the total is 6 marks, check that their conclusion is Forest, by £4.
If yes, give all 6 marks. If no, give 5 marks only.

If both travels are
incorrect, 1m for 109.5(0)
with 24 (one way)

If both entrances are
incorrect, 1m for 105 with
252 (young people only)

Method B: Find difference in entrance fees and also in travel, then work out the overall difference

First mark values for both entrances

3m Difference in costs 167 (or -167)

Or2m | Climbing 125 (or 105and 20) and

1ar
u

Young 147 {or 10.50 x 14) and

Or1m | Climbing 125 (or 105and 20) or

Young 147 (or 10.50 x 14}

Forest 292 (or 252 and 40)

Adults 20 (or 2 X 10)

Forest 292 (or 252 and 40)

Then mark values for both travels

3m Difference in costs 171 {or -171)

Or2m | Climbing 219 and Forest 48

£
At

Half difference 85.5(0) or correct working for 171

Or1m | Climbing 219 or Forest 48

(73-16) x 1.50

If the total is 6 marks, check that their conclusion is Forest, by £4.
If yes, give all 6 marks. If no, give 5 marks only.

If both entrances are
incorrect, 1m for

105 with 252

(young people only)

If both travels are
incorrect, 1Tm for 109.5(0)
with 24 (one way)



Question 1: Exemplars

f j Cfimbinﬂ Treed

_____________________..—-—-'__'---._______.‘-

750 x14 = £105 | 18x 14 = £252

10x2=£20 20 x 2 = £40
Bx2 =146 Bx2=32
People People

105 + 20 = £125 252 + 40 = £292

—

150 %146 = £219 | 150 x 32 = £43

219 292
+125 +48

PR

£344 {';3?0
1

| i FOl"eJtAduah‘ham heheapesbye

i

292. ~125 =167
219 - 4,8 =1T|

Ch’.mbf-"‘ﬂ P L

J# . Climbing cantre
e miles = £219 miinibus

Forest advewnture
miles =32 = £43
Bung = £252
dult = £40

Clirbin L Ldutintod
Tpa- =00

Eovest odverture  scepaty: )

3
_;’I_g. young = €105 adult = £20

Forest adventure

Method A

Climbing: total cost 344 (3m)

Forest: total cost 340 (3m)

Total 6 marks and conclusion correct; 6 marks

Method B J
Entrances: difference in costs 167 (3m)

Travels: difference in costs 171 (3m)

Total 6 marks but conclusion incorrect; 5 marks

Method A

Climbing: total cost 344 (3m)

Forest: both travel 48 and entrance (252 and 40} (2m)
Total 5 marks

= All the correct component parts are shown but the total for
forest is incorrect.

Continued overleaf



Question 1: Exemplars {continued)

| ! -
f 2x10=70
ST 7x4=28 7
axt0=20 B
£118 146 x 150 = £219

146 x 1= 146 18
L-p B £+ 219
‘ » 219 £337

3

Total for c[iml:ihg £33

10 x 18 = 180 16 16 32
4x18=72 16,
2x20 =40 32 x1.50 = 48
292 W2 xT= 32
L\ﬁ‘f‘: 16
2x18= 36 202 32
2L £ 48 16
7 340

Total for forest adventure £340

| the c.[f.rnl:n'.ng centre ischepeys 3

I /
[ c‘imbihg centre 5

ildren = 14 x 7.50 =
;\katulf: 2x10=20 =F125
rrini-bugs = 109.5

total = 234.5

forest advewture
children =14 x18 =252
Ad\.{l‘t =2x20=40 =292
pini-buf = 24

total = £316

316 — 234.5 =815

| The cll-.mht'.ns ceAEYe 15 cheaper by 8.5

Forest adventure = gﬁ : g&:r{\g

— L = -{_{48 = 'ther@
Total = £580  miles =

Lnblng = £105 = youn
Clebmg ::'40 = ‘2 dul‘t_?

miles = £219 = there
and bac

Total = £464

ﬁ-ke G“-}‘V\bl‘.'lﬂg wv‘tra!smelper,hyi 116 J

Method A

Climbing: travel 219 (1m)
Forest: total cost 340 (3m)
Total 4 marks

« This work shows 14 x 7 not 14 x 7.50 for the entrance fees
for climbing. The use of a calculator would help the learner’s
attention to remain on the correct values. It would also enable
the learner to work more quickly, giving greater thinking time
for the remaining questions within the assessment.

Method A

Climbing: entrance 125 (1m)

Forest: entrance 292 (1m)

Both travels incorrect: 109.50 with 24 shown (1m)
Total 3 marks

A5, This learner works with the outward journey only but gains
%Y a mark for showing both 109.50 and 24 (half the actual
travel costs). This is a common error.

Method A

Climbing: travel 219 (1m)

Forest: travel 48 (1m)

Both entrances incorrect: 105 with 252 shown (1m})
Total 3 marks

« Both adult entrance fees are incorrect. However, as both
105 and 252 (entrance fees for young people) are shown, this
gains a mark.




Question 1: Exemplars (continued)

each teevager would have to pay

£10.50 more at Forest Adventure
£147 more to do that because

10.50 x 14 =147

Adults s £10 difference = £20 more
= £167 more al-l:ogetke,r

Cll'.mbt'.hs schespertye 167

0
'/ 1 [ 0011 3
> Fo 5
=} AT
7+ 73 =146 A : 43 o
B+16=32 e

[Rock olimf:ing Forest adventure

£480.0 + £40
190.0 + £105 + £252
+ 20 + 042 —£ 480
=w + 252
2210 , 40
+ 1(5)5 X T2
231 - 172
— 1.8 1543 ) os_ll
oS4 — /12 i :
i 4 (gt B
: )70

|7ore_ﬁ: Advernture e ive 1543

i 4 146 + 50

7+ 7 = 14bmils

b would be £196
e wdid be £82 for
the minl bus

dimbing =105
forest =252

c =30
£=34

I C‘LMBL"‘Q s cheaper, by £ 30‘[ |

Method B

Entrances: difference in costs 167 (3m)

Travels: difference in costs not attempted (0m)
Total 3 marks

« This method of finding the difference in entrance fees is rarely
seen, but is correct. However, the learner has not engaged with
the costs of travel.

Method A

Climbing: entrance 105 and 20 (1m)

Forest: entrance 252 and 40 (1m)

Both travels incorrect: 109.50 with 24 not shown (0m)
Total 2 marks

= Although this learner shows understanding of what to do, there
are both place value errors and numerical errors. Knowing when
to use a calculator is an essential part of becoming numerate.

Method A

Both entrances incorrect: 105 and 252 shown {1m)
Both travels incorrect: 109.50 with 24 not shown (0m)
Total 1 mark

e The costs of travel are incorrect, but both entrance fees for
young people are correct, gaining 1 mark. This learner needs
support and encouragement to show their working and check
their calculations.



Or2m

Or Im

The three correct solutions, in any order, and
no others, i.e,

245
236
146

At least two correct solutions
Or

Shows or implies that the cards inside B are as
follows, in any order:

136
145
235

One correct solution
Or

Shows any two of the sets inside B

10

<

Note that each correct solution:

s sumsto 11

¢ usesonly thedigits1to 6

Note that each set of cards:
= sumsto 10

+ uses only the digits1to 6

Accept these values in the answer
boxes



Question 2: Exemplars

AP
1+6+3=10
2 4 3 2 and %
3+45+2=10
1 46 o and
1=10
;:+35+6 o 2 and B
A:8+7=1
(3:6+3+1=10
f:2+4+5=1 2 "5
AB+7=15
B:5+4+1=10 o B “and 2
C:6+3+2
Ai8+7=15
B:4+5+1=10 o 2 ‘and B
C:2+3+6=T
|/
3+6+1—‘_I,g
7+2+1= |
5+4+1 10 3 and ]
o 7 ‘and T
o 3 and 1
4
A=7+8=15
B= T42 1 fand B
C=
or & and §
¥ 6 :and 4

Correct; 3 marks

¢ This learner sets out their work effectively, allowing them to find
all three correct solutions.

Two correct; 2 marks

« The third answer is a repeat of the digits used in the second

answer.

Two sets from B; 1 mark

* The answers show sets from B, not C, but the second answer
includes 7 which must be in A. Sight of 7 or 8 within B or C
signals that the set of cards must be incorrect.

One correct; 1 mark

» The set of cards 1, 4, 6 is correct for C, but instead of looking for
different combinations this learner has given permutations of

those cards.

1



3i m 3 American gallons
3ii 2m 39 American gallons
Chr
Their answer is 36 + their answer to part |
Cir
Their answer is 13 x their answer to part i
Or1m | Shows orimplies that

30 UK gallons = 36 American gallons
Or

Shows a method that would give 39 if

calculated correctly, e.g.

¢ 325=3lotsof 10+ 2.5
so3lotsof12+3

12

Accept follow-through from their
answer to part i



Questions 3i and 3ii: Exemplars

3 _5 Amerkcan gallons

[ £
i 13
15(4k = 18 18 +
1514k =18 3.5
25Uk =35 30.5 = 39.5
| 395 rrean)
|_3 Amerkanglhul.
| 7
40— 51
35 43
32.5
30— 36
25— 30
20 24 38'8 Amercan gellona

3 American gallons

32 +3=35

g
14 15x22305018x2=33am

A
30 Ak
9at ond

35 Amerkan gallons

3 amercangations
IJ‘; 40 25D
o2
25 -0
so 1 24
15 18 35,5  Amercongalons

3i: Incorrect; 0 marks
3ii: 36 + their answer to 3i; 2 marks

e Although 3.5 is incorrect, this learner shows full understanding
in the second question part by using 3.5 and therefore both
marks can be given.

3i: Correct; 1 mark
3ii: 30 UK = 36 American; 1 mark

Their scale shows the equivalence of 30 UK gallons and
WY 36 American gallons, but this learner has not made the
connection between the two question parts.

3i: Correct; 1 mark
3ii: Correct method; 1 mark

* Had 18 x 2 been calculated correctly, the correct solution, 39,
would have been reached. Checking work is an essential part of
becoming numerate.

3i: Correct; 1 mark
3ii: Incorrect; 0 marks

» The increases in American gallons are +6, +6, +2 and +8 so this
does not show a correct methaod, and in any case 3.5 not 3 has
been added to 32

13



0]

Marks

m

Amswer

Divide by 2, e.g.

e Halveit
(8]

Multiply by 3 then divide by 6 (or equivalent
calculation)

14

Do not accept examples without a
correct statement, e.g.

1 1

e 30f36=12,% of 36 =6 withno
recognition of the relationship
between 12 and 6

Examples alongside a correct
statement can be ignored, even if
incorrect



Question 4: Exemplars

Correct; 1 mark
T ) ]
k. f Half it e.g 1 _320+3=66 s The calculations are used to support ‘half it” so can be ignored,
Cumberis20 3 even though the degree of accuracy for 6.6 is incorrect. It would
1 . 6=
- =20+6= 33
[

be interesting to know why this learner chose 20, a number that
is not a multiple of 6

¥ 1x2_2  thesameas, Correct; 1 mark
RV T a
2+2=1 le;our « This learner shows equivalent fractions to support their
6 6 ;‘L’ﬁ,‘":r thinking. ‘Half your current number’ is correct.
eg= 333=1 Correct; 1 mark
!"i((;"ﬁ’ G =2 . . . o
: v 6+3=2 = This work is poorly explained, but ‘+ 2’ in the final line shows
1° 1 (af3 =2 . . :
T of__=+2=7F § sufficient understanding. The error in the example can be
ignored.
4 divide Incorrect; 0 marks
a % 1 30HJ
1 —— 3=1 P .
< enompler < of Pumbgr = Although it is likely that this learner does understand the
3+6=05 ls of 3=05 ;ﬁjﬁf;ﬁf;ﬁﬁ: relationship, because what to divide by is not explicit no marks
alafwer can be given.
o Incorrect; 0 marks
5 of24 =8 5 of1B=6 = Although two examples have been worked out correctly, the
'TE of24=4 16 of 18=3 relationship between 3 and g is not identified.
JE / B Incorrect; 0 marks
. » ‘You double the number at the bottom’ describes the
ou double the number
j{: the bottom

relationship between the fractions, but there is no indication
that the number itself should be halved.

15



Or2m

Orm

Answer

Shows or implies 210 and clearly states there
is not enough ribbon

Shows 210

Shows a method that would lead to 210 if
there were no computational errors, e.g.

e 4x20+2x40+2x25

Any of the following answers:
170 and yes
260 and no
290 and no

Shows or clearly implies any two of the
following:

4 x 20 {or 80)
2 X 40 {or 80)
2% 25 (or 50)

Gy
Shows 170, 260 or 290
Or

Shows 340 and no

16

Accept values given in metres,
4 butfor3m do notaccept 210
converted incorrectly

Throughout, accept repeated
addition for multiplication

170: two 20’s missing
<  260:two extra 25's
290: two extra 40’s

< Four of each dimension



Question 5: Exemplars

Correct; 3 marks

= Because 2.1m is correct the incorrect divisor can be taken as a
slip. Had 21m been shown, this work would have scored 2 marks
since for 3 marks a conversion, if done, must be correct,

20x4=80) 210cm + 10
40 x 2= 80 =2.1m
25 x2 =50
[ g
& rp0em =1m 80cm
7 200cm =2m 80cm
20 x 4 = 8Uem 50cm
25 » 2 = 500’“
4_0 » 2_ = soc’m

0yt oM h m. an
l: Ly V\o:aom m?:f& Y'Lb on

Correct; 3 marks

» Although 210 is not shown, the conclusion ‘needs 10cm more’is
sufficient to imply 210cm.

o
T fl meters =2006M 5 4

_ _w_?_‘j"EW
2002520,

%%’-20_40_20_4():-10
ga,wﬂht langth

No it's not enough

Correct; 3 marks

= This Is an unexpected, but correct, method showing the

dimensions subtracted from 200. As above, -10 is sufficient to
imply 210

25

No becouse
alitogether there
20 170em

20

25
40

] 40 + 25 + 20 +40 + 25 + 20

Shows 170; 1 mark

 This learner has omitted two 20’s which is why the answer is
170cm. Their conclusion is that there is not encugh ribbon, but

170cm < 200cm. The learner may not understand conversion of
units, or it may be aslip.

sl / % because No because:

25)(205500 x 2 = 1000
40 x 20 = x 2 = 1600
40x25=1000xz=2000

1000cr + 1600cm + 2000cm = 4600cm

Incorrect; 0 marks

A5, Multiplying dimensions is a common error, showing a
W8 fundamental lack of understanding of shape.

17
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