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Introduction

Accurate marking is critical to the integrity of any assessment. There are many factors that
can influence the quality of marking, one of which is mark scheme design (Child, Munro &
Benton, 2015). Mark schemes provide a structure to the marking process, in an attempt to
ensure that all the markers follow exactly the same instructions and (to the extent that this is
possible) make the same judgements when evaluating candidates’ work (Alpha Plus, 2014).

The mark scheme is an integral component of an item and should be developed in tandem
with the item itself (Ofqual, 2011). Based on the nature of the item they are describing, mark
schemes can be categorised into objective, point-based and levels-based (Massey &
Raikes, 2006). Objective mark schemes are typically used for one or two-word responses
where an unambiguously correct answer can be identified. Point-based mark schemes list
key words, statements or ideas, with a mark awarded for each point candidate makes that
matches the response listed in the mark schemes. Levels-based mark schemes are used for
items that require an extended written response (e.g. essay). This type of items typically
carries a high mark tariff, which is divided into smaller bands called levels. The levels-based
mark scheme contains descriptions of the standard of response required to achieve each
level.

To help ensure the reliability of the assessment, the mark scheme should be rigorous and
consistently applied. However, research shows that the demand of the marking task differs
based on the type of the mark scheme adopted in the assessment, which in turn affects
marking accuracy (Black, Suto & Bramley, 2011). Levels-based mark schemes typically
suffer from lower marking accuracy than point-based or objective mark schemes (Tisi,
Whitehouse, Maughan & Burdett, 2013). It has been argued that this is due to a higher
cognitive load associated with levels-based marking; extended responses are likely to
require more interpretation from the examiners and are more likely to include unexpected
content, rendering the marking process more effortful (Bramley, 2009; Suto & Nadas, 2008).
Simple marking strategies such as matching can no longer be used with levels-based mark
schemes, requiring more complex approaches such as evaluating and scrutinising (Suto &
Greatorex, 2008).

Levels-based marking typically follows a two-stage process (Pinot de Moira, 2011; Hughes,
2018). Firstly, an initial assessment of a candidate response is made, with the examiner
classifying the response into a single level within the mark scheme. Secondly, this
judgement is further refined and the examiner decides on the mark within the selected level
band. As the type of items for which levels-based mark schemes are used allows for a range
of acceptable responses, having a detailed points-based mark scheme or a prescriptive set
of responses would not be appropriate nor practical (Bramley, 2009; Pinot de Moira, 2011).
Consequentially, levels-based marking relies predominantly on examiner’s judgement. Clear
descriptions of the standard of response required to achieve each level are therefore critical
for markers to be able to distinguish between all levels within the mark scheme (Ahmed and
Pollitt, 2011).



The number of levels within the mark scheme and the width of each level band can also
affect the accuracy of levels-based marking (Shaw & Weir, 2007). Ahmed and Pollitt (2011)
argued that it is easier to decide about the overall quality of work to classify it into an
appropriate level thanit is to make a fine-grained judgement about which mark within a level
band should be applied. Evidence shows that examiners tend to under-use extreme marks
within a level, often leaving some marks with the mark scheme unused (Hughes & Shaw,
2016; Pinot de Moira, 2011). Fowles (2009) suggested that greater marking consistency
could be achieved by having more levels of response but with fewer marks available within
each level.

A simple question that has not been answered by previous research, is whether the detailed
marks within the levels are actually useful in levels-based marking at all. In other words how
much is gained by asking markers to make fine-grained distinctions within levels? Indeed, it
could be the case that distinguishing between levels of responses provides a sufficiently
accurate picture of candidate performance without any further detail being necessary.

Aim

The aim of this project was to explore whether using detailed marks within the levels-based
mark schemes provided by markers leads to more accurate results than using the levels
within the mark scheme alone. More specifically, following Benton and Gallacher (2018), the
focus was on the relative predictive value of detailed marks as opposed to simply the level
bands within the mark scheme. Predictive value was measured as the level of correlation
between each of these measures and external measures of candidates’ performance. In
theory, detailed marks within the levels should lead to an improved predictive value as they
provide more fine-grained judgement about the quality of candidates’ responses. However, if
markers tend to under-use extreme marks within the levels and, in general, find it more
difficult to distinguish between different performances within the levels, they may introduce
unnecessary noise into the process. In such cases, the predictive value of the simple levels
within the mark scheme should be at least as high as that of the detailed marks.

Method

Data

The data was drawn from a selection of OCR essay items that were marked using levels-
based mark schemes. Manual search was used to identify the essay items, with the aim to
include a variety of subjects with relatively large entries. The essay items came fromthree
GCSE and three A-level qualifications taken from exam series between the years 2013-
2016. The list of the subjects used in the current project and the number of marks available
on the essays used for analysis in each case is presented in Table 1.



Table 1 The selection of essay items used in the project.

Qualification

Sessions

Maximum mark for
question(s) analysed

A level Subject 1

June 2013-2015

30

A level Subject 2

June 2013-2015

15

A level Subject 3

June 2013-2015

48

GCSE Subject 4

June 2013-2015

26

GCSE Subject 5

June 2013-2015

16

GCSE Subject 6

June 2015-2016

16

For each selected item, the item scores were collated from OCR database. The mark
schemes were consulted to collapse the item marks back into levels, resulting in two
measures of performance for each analysed item: (1) achieved item mark and (2) level of
response. There was variation in mark schemes as to whether the highest or lowest level
was described first. If needed, the levels within the mark scheme were renumbered so that
higher numbers represented a superior performance. The mark schemes had between four
and nine levels, with each level containing up to seven marks. In some mark schemes, the
mark of zero was included in the lowest level and in others, it was identified separately
outside the levels (see Table 2).

Table 2 The number of levels within the marks schem e and width of level bands for each
qualification. ‘Zero included’ refers to occurrences where the mark of zero was included within the
lowest level. ‘Zero excluded’ refers to occurrences where an additional level was created for the

mark of zero.

Qualification

Levels within mark scheme | Marks within each level band

A level Subject 1 6 (zero included) 6-5
A level Subject 2 4 (zero excluded) 4-3
A level Subject 3 7 (zero included) 7
GCSE Subject 4 9 (zero included) 3
GCSE Subject5 4 (zero excluded) 4
GCSE Subject 6 6 (zero excluded) 3-2

Measures of performance

Three external measures of performance were identified for each item to evaluate the
predictive value of marking using levels within the mark scheme versus detailed marks.

These included:

1. the mark on the remainder of the exam paper excluding the item being analysed —
(remaining marks measure = total mark on the test — item marks)

2. the mark on another exam paper within the same qualification taken by a large
number of relevant candidates (another unit measure)

3. the Uniform Marks Scale (UMS) marks from an entirely different OCR qualification
taken by a large number of the relevant candidates (another qualification measure)




Suitable external units and qualifications were identified via a manual search. For the
majority of qualifications, a mixture of the above measures was used (the exception was
GCSE Subject 4 where there was no other examined unit within the qualification).

Results

The Spearman rank order correlations of both detailed marks and levels from the item being
analysed were calculated with each of the external measures of performance for each
qualification. These are shown in Tables 3 to 8. The same results are also visualised in
Figure 1 (items from A level qualifications) and Figure 2 (items from GCSE qualifications).

The item marks within the levels were found to have higher positive correlations with other
measures of performance than itemlevels. Although the magnitude of the difference was
very small (median difference between correlations of just 0.03), this pattern of results was
observed for all qualifications explored, regardless of the external measure of performance
used. The only exception was a correlation between A level Subject 3 marks with another
qualification measure for June 2014 series, where the associations between the marks
within the levels and levels within the mark scheme did not differ. However, the sample size
for this particular analysis was relatively low (N=161).

It is important to note that the external measures of performance significantly correlated with
both detailed marks within the levels and the levels themselves. However, the correlations
obtained for marks within the levels were stronger. The test of the equality between two
dependent correlations was used to evaluate whether these differences were statistically
significant (Lee & Preacher, 2013). The results (not shown) confirmed that for the majority of
qualifications across all series examined (41 out of the 45 pairs of correlations analysed) the
correlations of marks with external measures were significantly higher than correlations of
levels with external measures. The exceptions were likely observed due to low samples
sizes.

The highest correlations between both marks and levels were typically found with remaining
marks on the test measure, followed by another unit measure and then another qualification
measure. The results were fairly consistentacross the series. This is unsurprising as the
remainder of the same test is likely to contain the most similar content and, in addition, was
examined on the same day. It may also reflect the so-called “halo effect” where examiners
that are positive about a candidates response to one element of an exam may be more
generous in marking later items (Ofqual, 2014). This possibility is one reason why multiple
external measures of performance were used in this research.

Higher correlations were typically found for qualifications with a higher number of levels
within the mark scheme. For example, the correlations between the detailed marks within
the mark scheme and external measures were in the range of 0.52 and 0.61 for GCSE
Subject 4, which has nine levels within the mark scheme but in the range of 0.32 and 0.48
for A level Subject 2, which has five levels within the mark scheme. Similar patterns were
observed for other qualifications. This may simply reflect that items with smaller numbers of
levels tended to relate to shorter tasks and also have fewer available marks.



Table 3 The Spearman rank order correlations of item marks and level within the mark scheme
with external measures of performance for A level Subject 1.

A level Subject 1

Measure Remaining Marks Another Unit Another Qualification
Session Marks Levels Marks Levels Marks Levels

June 2013 0.88 0.83 0.51 0.48 0.58 0.50
N=10260 | N =10260 N=593 | N=593 N =960 N =960

June 2014 0.89 0.85 0.48 0.45 0.59 0.54
N=10503 | N=10503 |N=1379 |N=1379| N=930 N =930

June 2015 0.88 0.84 0.52 0.50 0.59 0.56
N=11468 | N=11468 | N=1436 [ N=1436| N =998 N =998

Table 4 The Spearman rank order correlations of item marks and level within the mark scheme
with external measures of performance for A level Subject 2.

A level Subject 2

Measure Remaining Marks Another Unit Another Qualification
Session Marks Levels Marks Levels Marks Levels
June 2013 0.48 0.42 0.39 0.34 0.32 0.22

N = 5530 N=5530 | N=3603 | N=3603| N =230 N =230
June 2014 0.39 0.33 0.33 0.28 0.37 0.35

N =7200 N=7200 | N=7120 | N=7120( N =281 N =281
June 2015 0.33 0.28 0.32 0.28 0.41 0.36

N = 5634 N=5634 | N=5634 | N=5634| N =204 N =204

Table 5 The Spearman rank order correlations of item marks and level within the mark scheme

with external measures of performance for A level Subject 3.

A level Subject 3

Measure Remaining Marks Another Unit Another Qualification
Session Marks Levels Marks Levels Marks Levels
June 2014 0.68 0.64 0.40 0.38 0.23 0.23

N = 8375 N=8375 | N=7272 | N=7272 N =161 N =161
June 2015 0.65 0.61 0.44 0.41 0.42 0.36
N =7873 N=7873 | N=6767 | N=6767 N =170 N=170




Table 6 The Spearman rank order correlations of item marks and level within the mark scheme

with external measures of performance for GCSE Subject 4.

GCSE Subject 4
Measure Remaining Marks Another Qualification
Session Marks Levels Marks Levels
0.61 0.60 0.60 0.58
June 2013 N=16314 |N=16314 | N=12909 | N=12909
0.59 0.57 0.57 0.56
June 2014 N=14636 |N=14636| N=11434 | N=11434
0.56 0.54 0.52 0.51
June 2015 N=13377 |N=13377 | N=10315 | N=10315

Table 7 The Spearman rank order correlations of item marks and level within the mark scheme

with external measures of performance for GCSE Subject 5.

GCSE Subject5
Measure Remaining Marks Another Unit Another Qualification
Session Marks Levels Marks Levels Marks Levels
June 2013 0.45 0.43 0.49 0.45 0.48 0.46
N=5044 | N=5044 | N=4976 | N=4976 | N =356 N = 356
June 2014 0.43 0.41 0.41 0.39 0.30 0.28
N =22624 | N =22624 | N =22587 | N=22587| N=1016 | N=1016
June 2015 0.55 0.52 0.51 0.47 0.35 0.31
N =22922 | N=22922 | N=22695 | N=22695| N=1136 | N=1136

Table 8 The Spearman rank order correlations of item marks and level within the mark scheme
with external measures of performance for GCSE Subject 6.

GCSE Subject 6
Measure Remaining Marks Another Unit Another Qualification
Session Marks Levels Marks Levels Marks Levels
June 2015 0.65 0.62 0.66 0.64 0.61 0.59
N = 27491 N =27491| N=13379 | N=13379 | N=1257 | N=1257
June 2016 0.64 0.61 0.65 0.62 0.56 0.53
N = 28924 N=28924 | N=14399 | N=14399 | N=1234 | N=1234
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Figure 1 The Spearman order rank correlation values for levels within the mark scheme (bands)

and marks within the bands (marks) with external measures of performance for A level items

explored.
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Figure 2 The Spearman order rank correlation values for levels within the mark scheme (bands)
and marks within the bands (marks) with external measures of performance for GCSE items
explored.

Correlation of marks with external measures for each level within the mark scheme

To provide further detail on the value of marks within levels, for each qualification examined,
correlations of detailed marks with selected external measure were calculated for each level
within the mark scheme (see Tables 9 to 14). For brevity, only one external measure was
included within this analysis: either the score on the other unit within the qualification or the
performance on another qualification. Whichever measure had the greater number of
available candidates was used. The vast majority of results revealed significant positive
correlations between detailed marks and the external measure even when restricted to those
marks within specific levels. As might be expected, statistical significance was achieved
more often for those levels containing a large number of candidates (typically the middle
levels).



Table 9 The Spearman rank order correlations of marks within the level bands and another
qualification measure for each level within the mark scheme for A level Subject 1 item.

A level Subject 1 item
with another unit measure

Level | June 2013 June 2014 | June 2015
0.29 0.29 0.21
5 p <.001 p <.001 p <.001
N =221 N =410 N =409
0.18 0.11 0.16
4 p=.009 p=.021 p <.001
N =215 N =458 N =508
0.14 0.15 0.15
3 p=.150 p =.005 p =.005
N =105 N = 345 N = 360
0.52 0.12 0.14
2 p <.001 p=.167 p=.090
N =43 N =144 N =145
-0.23 0.29 0.25
1 p=.556 p =.247 p=.518
N=9 N=18 N=9
0.32
0 N/A p=.683 N/A
N=4

Table 10 The Spearman rank order correlations of marks within the level bands and another
qualification measure for each level within the mark scheme for A level Subject 2 item.

A level Subject 2 item
with another unit measure

Level | June 2013 June 2014 | June 2015
0.10 0.16 0.03
4 p =.095 p <.001 p=.622
N =300 N=770 N =339
0.24 0.08 0.20
3 p <.001 p=.463 p <.001
N = 2497 N =92 N = 5277
0.12 0.08 0.13
2 p=.002 p =.800 p <.001
N=716 N=12 N =1342
0.10 -0.09
1 p =.365 N/A p=.337
N=78 N=112
0 NA N/A N/A




Table 11 The Spearman rank order correlations of marks within the level bands and another
qualification measure for each level within the mark scheme for A level Subject 3 item.

A level Subject 3 item
with another unit measure
Level June 2014 June 2015
0.09 0.06
6 p=.327 p=.516
N =125 N =122
0.07 0.13
5 p <.001 p <.001
N = 1205 N=1177
0.15 0.18
4 p <.001 p <.001
N =3347 N = 3298
0.19 0.18
3 p <.001 p <.001
N =2317 N =1925
0.05 0.07
2 p=.423 p=.318
N = 250 N =217
0.16 -0.01
1 p=.522 p=.953
N=18 N =23
0.14 0.56
0 p=.699 p=.321
N=10 N=5

Table 12 The Spearman rank order correlations of marks within the level bands and another
qualification measure for each level within the mark scheme for GCSE Subject 4 item.

GCSE Subject 4 item
with another qualification measure

June June
Level 2013 2014 June 2015
0.19 0.17 0.17
8 p <.001 p <.001 p <.001
N =795 N=779 N =861
0.15 0.19 0.14
7 p <.001 p <.001 p <.001
N=2274 | N=2487 | N =2484
0.18 0.18 0.14
6 p <.001 p<.001 p <.001
N=4402 | N=4175 | N=3782
5 0.20 0.18 0.16
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p<.001 | p<.001 | p<.001

N=3935 | N=3124 | N=2459
0.15 0.16 0.16

4 | p<.001 | p<.001 | p=.002

N=1293 | N=770 | N=635

0.16 0.08 0.02
3 | p=.046 | p=.463 | p=.857
N=162 | N=92 N =72

0.24 0.08 -0.28

2 p=.33 | p=.800 | p=.405
N=18 N =12 N=11

1 N/A N/A N/A
-0.29 -0.41

0 | p=.128 N/A p=.273
N = 28 N=9

Table 13 The Spearman rank order correlations of marks within the level bands and another
qualification measure for each level within the mark scheme for GCSE Subject 5 item.

GCSE Subject 5 item

with another unit measure

Level | June 2013 | June 2014 | June 2015
0.17 0.11 0.12
4 p =.002 p <.001 p <.001
N =345 N=1047 | N=1405
0.25 0.17 0.18
3 p <.001 p <.001 p <.001
N=1956 | N=5818 | N=7810
0.26 0.16 0.26
2 p <.001 p <.001 p <.001
N=2298 | N=11684 | N = 11547
0.04 0.12 0.25
1 p =.403 p <.001 p <.001
N =370 N =3805 | N=1909
0 N/A N/A N/A
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Table 14 The Spearman rank order correlations of marks within the level bands and another
qualification measure for each level within the mark scheme for GCSE Subject 6 item.

GCSE Subject 6 item
with another unit measure
Level June 2015 June 2016
0.17 0.22
6 p <.001 p <.001
N =542 N =241
0.25 0.25
5 p <.001 p <.001
N = 2571 N = 2026
0.27 0.27
4 p <.001 p <.001
N =4079 N = 4481
0.28 0.29
3 p <.001 p <.001
N = 3084 N = 1844
0.28 0.30
2 p <.001 p <.001
N =1914 N = 3750
0.20 0.33
1 p <.001 p <.001
N =1023 N = 1905
0 N/A N/A
Discussion

The aim of this research was to evaluate the usefulness of detailed marks within levels-
based mark schemes in comparison to the levels within the mark scheme alone. The results
revealed using the detailed item marks within the levels leads to slightly higher predictive
value than purely using performance captured by levels. This suggests that the detailed
marks provide a more accurate picture of each candidate’s performance. As such, to some
extent, the findings from the current study support the use of detailed marks within the
levels-based mark schemes.

Ahmed and Pollitt (2011) argued that making refined judgements about candidates’
performance is more challenging than deciding on the level of response, as the difference
between the single marks in terms of response quality is less pronounced than the
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difference between the levels within the mark scheme. Therefore, the benefit of using marks
within the levels may come as a surprise. Nevertheless, the higher predictive value when
using detailed marks indicates that rather than introducing unnecessary noise, the marks
improve on the discriminatory value of the levels.

Although the research here relates to a physical aspect of the marking process, thereis a
clear relationship with more general earlier research on the optimal length of scoring scales.
Thatis, using the levels within the mark scheme in place of the marks leads to a reduction of
the original marking scale into the one with a smaller number of categories (i.e. there are
fewer levels than there are marks). Bramley, Vidal Rodeiro and Wilson (2014) showed that
condensing the scores on a long mark scale down into the equivalent positions on a shorter
categorisation of that scale indeed results in a loss of information, albeit small. Therefore,
from this point of view, smaller correlations are expected when a smaller number of
categories are used in the analyses. The results obtained in this study are broadly consistent
with expected losses in predictive value from shortening scales in general. In other words,
although the way scales have been shortened in this study relates to a predefined part of the
marking process (the levels and bandsin the mark scheme), the loss of predictive value is
consistent with an arbitrary process condensing the mark scale.

From both the current and previous research, it could be inferred that longer scales are
better as they provide a more accurate picture of a candidate’s performance. However,
Shaw, Huffman and Haviland (1987) demonstrated that whereas increasing a number of
intervals of a scale reduces information loss, eight categories retain 95% of the information
of the original scale and the amount information gained with each additional category
beyond this number is relatively small. Similarly, analysis by Bramley et al. (2014 ) revealed
that recoding from a long scale with 169 categories to a shorter scale with just nine
categories retains 97 % of the information in the original scale. These studies show that
information loss due to reduction of the scale into a relatively low number of categories is
marginal as long as eight to nine categories are retained. The results from the current study
seemto support this notion. For example, the differences in correlations of external
measures with levels within the mark scheme and marks within the levels were in general
smaller for GCSE Subject 4, with the nine levels within the mark scheme than for GCSE
Subject 5, with only four levels within the mark scheme (see Figure 2).

One could argue that the informative value of marks and consistency between the markers
could improve further if the definitions of the distinction among different marks within the
mark scheme were clearly articulated (Ahmed & Pollitt, 2011, Shaw & Weir, 2007). The
marks within a level are rarely described individually. Indeed, the mark schemes of the items
explored in this study contained only descriptors of the responses needed to achieve a
particular level. Including the descriptors of marks to better differentiate performance within a
level could potentially increase the consistency between markers. However, even without
these, the research in this report has indicated that detailed marks are of greater value than
the pure levels (for which descriptors were available). This indicates that making detailed
marks within levels available can be beneficial even without providing descriptors for each of
them.

Increasing the amount of detail in mark schemes for extended response questions in a quest
to improve reliability, would inadvertently introduce otherissues. One may ask how precisely
each mark can be defined without imposing excessive limitations on candidates’ responses?
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Constraining the mark scheme by specifying the required content of response and moving
towards point-based mark scheme would undoubtedly threaten the validity of extended
response questions, which inherently come with several valid approaches (Ahmed & Pollitt,
2011; Pinot de Moira, 2011).

Currently, there is no evidence about the reliability of levels-based mark schemes with a
different number of levels/marks within each level, with mark schemes designed based on
limits of cognitive discrimination of the responses and weight within the specification (Alpha
Plus, 2014). The psychological literature on rating scales suggests that the optimal number
of response categories in terms of reliability, validity and degree of differentiation could be
achieved with approximately five to seven categories (Dawes, 2008, Givon & Shapira, 1984;
Lozano, Garcia-Cueto, & Mufiiz, 2008). However, it is not clear how this research applies to
the context of marking. There is some indication that the number of levels within the mark
scheme should be more important than the width of the level (Shaw et al., 1987). However,
previous work has also suggested that marking is more reliable when each bandis
composed of the same number of marks (Pinot de Moira, 2013)." Nevertheless, further
research is required to determine the optimal ratio between the number of levels within the
mark scheme and number of marks within each level. For example, differences in the
predictive value of levels could be explored by manipulating the fine-grained marks obtained
by the candidates, which could be broken into different levels while keeping the approximate
distribution of proportions of candidates scoringin each level.

Conclusion

The findings from the current study support the use of detailed marks within the levels-based
mark schemes, which generally provide a significant improvementover using the levels
within the mark scheme alone. In some ways, this result is unsurprising as condensing a
marking scale to one with a lower number of categories is expected lead to some loss of
information.

The benefit of using detailed marks within the mark scheme is likely to depend on the quality
of the mark scheme itself. Previous research has suggested that mark schemes containing
fine-grained descriptions that help markers to assign an appropriate mark to a candidate’s
response within each level are likely to increase markers’ agreement but will consequentially
reduce the marking speed, as it will take longer to apply them. Future research is required to
establish the optimal ratio of levels within the mark scheme and marks within each level.
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