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Abstract

This paper will discuss how test and examination items can be managed in an electronic
marking environment that enables more efficient large-scale marking processes to be
operated without materially affecting validity.

This will be reviewed at the level of individual item types, including changes that have been
made to recent examination papers. In addition, we will explore samples of examination
types from a number of European countries to demonstrate the potential benefits to marking
quality that this approach can bring when applied more widely.

The presentation will have a practical flavour, borne of experience of processing nearly
8,000,000 examination papers using this approach.

The paper will be given by Graham Hudson, National Business Development Manager for
Education in DRS. Graham has twenty-five years experience of implementing and managing
large-scale assessments within the UK, including the national curriculum tests and
establishing a government-funded programme for implementing the use of new technologies
in marking.

Background

Electronic marking provides a means of presenting candidates answers to examinations and
assessment on-screen to enable a marker working in a marking centre or at home to award
marks.

Candidates answers can be imported into the marking system from a variety of electronic
sources. The most common are images generated from scanning paper examination scripts.

Electronic marking enables enhanced quality control to be applied as the restrictions of paper-
based marking are removed. The use of images enables individual questions to be identified
and electronically split (segmented) and marked separately, bringing the following benefits:

improved marking quality — markers are able to concentrate on one question at a time;
marking bias is reduced and reliability increased — more than one marker marks an
individual candidates’ script;

anonymity is maintained — as markers do not know whose answer they are marking;
markers who mark outside set tolerances are stopped from marking individual
guestions until they can be retrained;
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each. Each unique answer is awarded credit by a senior marker. Once this has been done,
all subsequent answers imported into e-Marker® that match those awarded credit previously
are marked automatically. This approach enables thousands of items that are ‘not quite’
multiple choice to be marked by one person.

In addition, it provides a record of every answer — not just the correct ones. It is therefore a
rich mine of information available for feedback to students, schools, centres, examination
boards and item authors on trends and of course the quality of the item itself.

General Marking

Example Item 2: A Simple General, Complete the Sent  ence Question

Assessment and Qualifications Alliance, UK

Example Item 3: Another Simple General, Complete th e Sentence Question

Associated Board of the Royal Schools of Music, UK

General markers are not necessarily subject experts, but can be trained to apply a well-
structured marking scheme very consistently. It could be possible to mark Example ltems 2
and 3 using Auto Marking, but DRS has found that the potential possible permutations makes
awarding credit to unique answers a long exercise.

Expert marking

Example Item 4: A Short Sentence Free-Form Question

Assessment and Qualifications Alliance, UK
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Example 2: Expert Examiner Example Prior to Change

Assessment and Qualifications Alliance, UK

This is an example that shows that small changes to constrain the way in which candidates
answer questions can enable a question to be marked more easily or, as in this case, to be
marked by a general marker instead of an expert marker.

Example 2: Expert Examiner Example After Change to  a General Format

Example 3: Change of Answer Booklet Format

Answer

a
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information that is vital in planning capacity for future work;
resources targeted to the right areas;
increased confidence in the system — key performance metrics are constantly available.

How might this approach be employed more widely?
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Example 4 from Greece — Before Adjustment
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Country B

Examination Total number of % MCQ % Auto % General % Expert
paper questions

Mathematics 40 75% - 10% 15%
English 71 - 87.5% 11% 1.5%
Country C

Examination Total number of % MCQ % Auto % General % Expert
paper questions

Mathematics 30 - 0% 27% 73%
English 79 - 76% 22% 2%
Country D

Examination Total number of % MCQ % Auto % General % Expert
paper questions

Mathematics 17 - 29% 0% 71%
Language and 32 - 31% 25% 44%
Literature

Country E

Examination Total number of % MCQ % Auto % General % Expert
paper questions

Mathematics 11 - 0% 0% 100%
Geography 66 - 29% 15% 56%
Country F

Examination Total number of % MCQ % Auto % General % Expert
paper questions

Mathematics 30 - 67% 27% 6%
(Testing 9)

Language and 64 - 55% 42% 3%
Literature

Country G

Examination Total number of % MCQ % Auto % General % Expert
paper questions

Mathematics 28 - 11% 0% 89%
French 8 - 0% 12.5% 87.5%

These datasets have been used to illustrate wh
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Cohort sizes have been taken from Section 5.3 above and an estimate of the potential
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number of auto mark type questions has been made. Some MCQ items have been deemed
to be auto mark items for this purpose.

In order to estimate how long these questions would take to mark in total now, a marking time
of 5 seconds per item has been assumed. This has been converted into the number of total
marking days required.

If the items were to be marked using auto marking, a time of one hour per item has been

assumed for the senior marker to review the list of potential items. The analysis in Table 2 is

the result.
Table 2 — Potential Savings from Auto Marking
Country Auto mark questions (marking days)
Now Using e- Potential Resource
Marker® Saving Saving (%)
Country A 344 29 315 91.6%
Country B No change — currently use OMR
Country C 4,965 25 4,940 99.5%
Country D 460 17 443 96.3%
Country E No change — currently use OMR
Country F No change — currently use OMR
Country G 220 9 212 96.4%

Clearly, this analysis would have to be tested in each case to ensure that the assumptions
were appropriate. However, it serves to illustrate the order of potential savings that could

result.

There are other, potential savings that could results from using electronic marking. General
markers can be assigned items (as discussed above) that were previously marked by expert

markers. This has been quantified by identifying the possible time of expert markers that
could be made available for other work or for cost savings. A marking time of 15 seconds

per item has been assumed. This is shown in Table 3.

Also shown in Table 3 are potential savings as a result of the removal of any clerical checking

of the scripts after markers have completed marking. A checking time of one minute per

script has been assumed.

C:\Documents and Settings\graham.hudson\Desktop\Desktop folders\IAEA Cambridge 2008\DRS IAEA 2008 Conference Paper 20080711 FINAL.doc

Table 3 — Potential Savings from General Marking
and Removal of Clerical Checking

Country General Marker Script-
Savings Checking
(Marking Days) Changes
(Marking Days)
Country A 404 674
Country B 915 1,455
Country C 6,207 6,926
Country D 737 1,179
Country E 5,084 3,210
Country F 3,452 2,545
Country G 220 1,971
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5.18 Again, the assumptions would need to be tested in each case, but if thought to be reasonable,
considerable savings could be made as a result.
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authorities. However, work would be checked in smaller quantities but more regularly.
Marking that is not meeting appropriate tolerances would be detected before large numbers of
scripts have been completed and corrective action in ‘real time’ can be taken.

6.4 Factors to take into account in this approach are:

the frequency of sampling;

what view is taken of the ‘correct mark’ — is this the standard decided by the Chief Marker
and cascaded to all markers or is this derived by applying multiple marking opinions by a
peer group of markers. (Both approaches can be taken, but will depend upon the view of
the awarding body or examining authority over which approach to take.);

what action should be taken when a marker fails one of the business rules;

how much marking can a marker undertake whilst work is being sampled and before a
judgement on marking quality can be reached;

how much work requires review and possible adjustment if marking quality is marginally
out of tolerance.

6.5 The key drivers here have to be:
a valid and statistically sound model from which to work;

early detection of marking outside tolerance;
ensuring the markers can continue to mark without any delay;
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the benefits of improved management control and ease of redirecting resources. Those with
the pedagogical interest can be shown how quality and the reliability of candidates’ outcomes
can be improved.

The benefits to the overall educational system can also be shown which, in the case of the
UK, has led the Examinations Regulator to adapt the ‘Codes of Practice’ to account for
electronic marking without undermining the strength of the framework being applied.

Sufficient, experienced suppliers are now implementing electronic marking to show that risks
can be managed, with good planning and a proven infrastructure.

Given that these areas can be addressed with demonstrable experience, the question has to
be asked ‘Why hold back the benefits?'.

Proven implementation

Much time and effort has been spent on ensuring that the technology does not become the
barrier in itself to successful implementation of change.

In the largest implementation this year, DRS will have processed:

8 million marks using electronic data capture methods — both electronic marksheets and
scanning;

over 2 million marks per day using the imaging approach alone has been achieved,;
marking rates in excess of one mark per second have been achieved by general markers;
a total of just under 79m marked items will be completed.

The capacity available now would allow for scaling of such volumes several times and can
enable awarding bodies and examining authorities to engage in piloting to build confidence
and aid change management, without the need to invest in high overhead costs at the outset.

Further information

Further information about the ideas and issues presented in this paper can be obtained by
contacting:

Graham Hudson

National Business Development Manager, Education
DRS Data Research Services Limited

1 Danbury Court

Linford Wood

Milton Keynes

MK14 6LR, UK

Tel: +44 (0)1908 666088
Email: graham.hudson@drs.co.uk
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