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ABSTRACT

Background

A new computer-based Applied Knowledge Test (AKT)
has been developed for the licensing examination for
general practice administered by the Royal College of
General Practitioners.

Aim

The aim of this evaluation was to assess the
acceptability, feasibility, and validity of the test as well as
its transfer to a computerised format at local test centres.

Design of study
Computer-based test and postal questionnaire.

Participants and setting
Panel of examiners, Membership of the Royal College
of General Practitioners (MRCGP) examination, UK.

Method

Self-administered postal questionnaires were sent to
examiners not involved with the development of the
test after completing it. Their performance scores were
compared with those of candidates.

Results

The majority of participants (80.9%) were satisfied with
the new computer-based test. Responses relating to
content and attitudes to the test were also positive
overall, but some problems with content were
highlighted. Fewer examiners (61.9%) were positive
about the physical comfort of the test centre, including
seating, heating, and lighting. Examiners had
significantly higher scores (mean 83.3%, range 69 to
93%, 95% confidence interval [Cl] = 81.9 to 84.7%)
than ‘real’ candidates (mean 75.0%, range 45 to 94%,
95% Cl = 74.6 to 75.5%), who subsequently took an
identical test.

Conclusion

The new computer-based licensing test (the AKT) was
found to be acceptable to the majority of examiners.
The pass—fail standard, determined by routine methods
including an Angoff procedure, was supported by the
higher success rate of examiners compared with
candidates. The use of selected groups to assess high-
stakes (licensing) examinations can be useful for
assessing test validity.
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INTRODUCTION

In 2007 the new Membership of the Royal College of
General Practitioners examination (nMRCGP)
replaced the previous system for the licensing of GPs
in the UK. The nMRCGP is the single assessment
system for UK trained doctors wishing to obtain a
Certificate of Completion of Training in General
Practice, entry to the GP Register of the General
Medical Council, and membership of the Royal
College of General Practitioners." This requirement is
part of the endpoint assessment of training for GP
registrars to certify their fitness for independent
practice; before that training consists of 3 years of
specialty training, including at least a year in general
practice, after two postgraduate years of foundation
training.?2 The components of the endpoint
assessment are the Applied Knowledge Test (AKT), a
clinical skills assessment, and a workplace-based
assessment, which, together, assess the curriculum
for specialty training for general practice.®

The AKT is delivered by the Royal College of
General Practitioners (RCGP) to standards agreed by
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the Postgraduate Medical Education and Training . .
Board (PMETB), which is the independent regulatory h f

body set up to oversee the content and standards of HOW t lS ltS ln
postgraduate medical education across the UK. The
examination is designed to test knowledge and
application of knowledge in the context of UK
general practice. Questions cover three broad

Little is known about the perceptions and performance of experienced doctors
in licensing tests in the UK. The performance of a group of selected
experienced doctors (MRCGP examiners) was compared with examination
candidates and the views of examiners were analysed with regard to a

computer-based Applied Knowledge Test introduced for licensing of family

domains: doctors as part of the new Membership of the Royal College of General
Practitioners (h(MRCGP) examination. The performance of examiners was
e medicine related to general practice (80%), significantly better than real candidates, supporting the pass—fail standard
comprising general medicine, surgery, medical derived using routine methods. The majority of participants were positive
specialties (such as dermatology, ear, nose and towards most content areas and most aspects of test administration. The

throat, ophthalmology), psychiatry, women’s and findings support the validity of the current licensing test.

child health;
practice administration (10%); and
critical appraisal and research methodology (10%).

The examination uses a number of question formats
(including single best answer, extended matching
questions, and pictorial images) to test the breadth and
depth of candidates’ knowledge. A test specification is
used to ensure adequate coverage of the content as
defined in the NMRCGP regulations* and the test is
blueprinted against a detailed curriculum for general
practice, which has been externally validated to reflect
contemporary UK general practice.®®

The test is constructed by 10 expert item writers
and the performance of individual question items is
reviewed using classical test theory, which underpins
the evaluation and refinement of poorly performing
questions by this expert group.® The importance of
assessing the validity of postgraduate medical
examinations has been emphasised, yet evaluation
of assessments is often overlooked. Validity is
understood in this context to comprise a number of
components of construct validity including content,
response process, internal structure, relationship to
other variables, and consequences.’

Studies of the construct validity of the earlier
multiple-choice paper, including candidates’ views of
the examination content,® impact of the assessment
on candidate learning,® and views and performance
of general practice trainers,” have been published
previously. The new AKT differs in a number of
respects from the previous paper:

e the composition is different, with the new test
involving a greater proportion of medicine (80%
versus 65%), compared with administration (10%
versus 15%) and research and statistics (10%
versus 20%);

e it is a licensing examination and, therefore, the
standard had to be derived independently of the
previous test; and

e it is a computer-based, rather than paper-and-
pencil test.

The computer-based test superseded the previous
paper-and pencil examination and is administered
using local test centres across the UK. It is thought
that this is the first UK postgraduate medical
examination to employ a computer-based
assessment as one of its components. Computer-
based testing offers a number of potential
advantages including high-quality images, the use of
novel questions using multimedia clips, efficient data
collection for statistical analysis, the potential for
automated assembly of tests, and opportunities for
feedback to candidates. GP registrars may sit this
component at any time during their GP training but
are encouraged to do so after commencing the GP
element of their programme.

Given the importance of the new AKT as a
licensing assessment and new method of delivery, it
was agreed by the MRCGP Examination Board to
pilot the new assessment by offering the panel of
examiners — all of whom were practising GPs — the
opportunity to sit the computer-based test, to
provide feedback on the content as well as
information on performance.

The aim of this evaluation was to assess the
acceptability, feasibility, and validity of the AKT and
the transfer to a computerised format at local test
centres. This pilot investigated examiners’ views of
the format and content of the AKT, their experiences
of sitting the test, and performance using the new
medium of computer-based assessment.

METHOD

An outline of the evaluation was presented to the
Panel of Examiners in February 2007 at their annual
conference. Examiners are practising GPs, who are
expert in assessment and involved in delivery of the
NMRCGP. They had achieved a pass mark in the
multiple-choice paper as a prerequisite for
appointment. Following the presentation, an
invitation was sent by email to all 162 examiners to
contact the examination office if they wished to
participate. Examiners who were invited were not
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involved in constructing or setting the AKT, but were
involved in other parts of the nMRCGP. They were
specifically asked not to prepare for the examination
in this initial invitation.

Examiners who expressed an interest in
participating were sent details of the examination
date and booking procedure, and a unique
examination identifier was allocated to them. Some
of those expressing an interest had difficulty in
finding a suitable venue or time to take the test.
Participants completed the test during a 4-week
period in June and July 2007.

The examination consisted of a 200-item multiple-
choice paper including single best answer,
extended-matching, and summary-completion test
formats." Participants agreed to maintain
confidentiality of the content of the examination.
Post-participation evaluation questionnaires were
sent with a covering letter, stamped addressed
envelope, and instructions for completion. A further
reminder was sent 2 weeks later. Feedback results
were issued from a third party, by letter, a month later
to ensure confidentiality. Their result was expressed
as a raw score out of 200.

A standard setting exercise involving an Angoff
procedure™ was carried out after the same ‘live’ test
was taken by real candidates. The Angoff procedure

Table 1. Experience of the Applied Knowledge Test.

involves a small group of 6-10 stakeholders
including a practising GP, a GP trainer, a GP
assessor, and representatives from assessment
bodies including the RCGP and General Medical
Council. The group is asked to individually rate the
probability of a borderline candidate passing an
individual question in the test. The members are fed
back the actual pass rate for each question if there is
wide variation in responses so that the process is
iterative. This is done for a large enough sample of
questions to derive an agreed consensus pass mark.
Participants were then sent the agreed pass mark.

Experiences relating to test centres, examination
content, and attitudes to the examination were
presented as summarised data. Template analysis
was used to analyse and present qualitative data,™
and a comparison of examiner and candidate scores
was performed using a t-test. Quantitative data were
analysed using SPSS (version 12.1).

RESULTS
Overall, 61 examiners (37.7%, 61/162) sat the pilot
test out of 86 (53.1%) who expressed an interest in
participation.

Responses to questions on experience of the test
are summarised in Table 1. Most examiners were
satisfied or very satisfied with booking arrangements,

Positive or Negative or
strongly positive Not sure strongly negative
n (%) n (%) n (%)
Test centre characteristics®
1. Ease of booking your test appointment 47 (74.6) 3 (4.8) 5(7.9)
2. Choice of test-centre venue 49 (77.8) 3(4.8) 3(4.8)
3. Ease of access of the test centre from your home 48 (76.2) 1(1.6) 6 (9.5)
4. Efficiency of test-centre staff 55 (87.3) 0 (0) 0 (0)
5. Physical comfort of the test centre (seating, heating, and lighting) 39 (61.9) 5(7.9) 11 (17.4)
6. Ease of completing the AKT online 51 (80.9) 1(1.6) 3 (4.8)
7. Security of examination materials (AKT paper/questions secure from theft) 45 (71.4) 6 (9.5) 3 (4.8)
Ease of content areas®
8. General medicine 34 (54.0) 19 (30.2) 0 (0)
9. Surgery 40 (63.5) 13 (20.6) 0(0)
10. Medical specialties (dermatology; ear, nose and throat; ophthalmology) 28 (44.5) 24 (38.1) 1(1.6)
11. Psychiatry 41 (65.0) 12 (19.0) 0(0)
12. Women'’s health 36 (57.1) 16 (25.4) 1(1.6)
13. Child health 34 (54.0) 18 (28.6) 0(0)
14. Administration and management 31 (49.2) 22 (34.9) 0 (0)
15. Critical appraisal, statistics, and research 23 (36.5) 21 (33.3) 9 (14.3)
Attitudes to content®
16. Overall the paper assessed my knowledge of common problems in general practice 50 (79.4) 5(7.9) 0 (0)
17. Overall the paper assessed my knowledge of important problems in general practice 53 (84.2) 1(1.6) 1(1.6)
18. Overall the paper assessed my knowledge of problems relevant to general practice 51 (80.9) 2 (3.2 1(1.6)
19. Overall the paper assessed my ability to apply my knowledge to problems in general practice 46 (73.0) 7(11.1) 2 (3.2
20. Overall the paper assessed my ability to apply my critical appraisal skills to problems in general practice 42 (66.7) 7 (11.1) 5(9.9
21. | feel that the questions in the AKT paper tested the range of my knowledge 48 (76.2) 3 (4.8) 4 (6.4)

21 = very satisfied, 5 = very dissatisfied; ®1 = very easy, 5 = very difficult; °1 = strongly agree, 5 = strongly disagree. Missing values account for totals less than 61.
AKT = Applied Knowledge Test.
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ease of access, efficiency of centre staff, and
arrangements for security. The majority (80.9% ) were
also satisfied with the method of computer-based
testing. However fewer (61.9%) were positive about
the physical comfort of the test centre, including
aspects such as seating, heating, and lighting.
Responses relating to ease of content areas and
attitudes to the test were also positive overall (Box 1).

Summarised free-text comments on test
administration and test content are highlighted in
Boxes 1 and 2 respectively. There were a few
comments relating to test administration; these
focused on access, comfort, and assistance. The
main themes that emerged relating to content were
that clinical questions were generally relevant but
those on rare conditions, practice administration,
and statistics were less so. Some questions referred
to knowledge that GPs would look up in practice.
Question formats such as images or more complex
scenarios also posed problems for some.

Examiners had significantly higher scores (mean
83.3%, standard deviation [SD] 5.5%, 95%
confidence interval [Cl] = 81.9 to 84.7%) than ‘real’
candidates (mean 75.0%, SD 8.0%, 95% Cl = 74.6

Box 2. Comments on question content.

» Relevance, ease, and clarity

Original Papers

Box 1. Comments on administration at test centres.

» Access

* Minor problems with booking and access were highlighted:

‘Was unable to attend due to problems with name on College listing being
slightly different from passport.’

e Some participants found the test centre difficult to find:

‘I had difficulty finding a venue on a day | could attend, so had to travel
40 miles. Having said that, once there, the staff were excellent.’

Comfort

Several comments were made about lighting, temperature (‘too cold’ or ‘too
hot’), seating (‘uncomfortable’), the length of time sitting at a computer, and
problems with drinking and toilet facilities (candidates’ use of such facilities
is restricted).

® There were also expressed difficulties in viewing the computer screens:

‘Monitor was at an uncomfortable position for sitting for hours, and difficult to
sit at computer screen for that length of time, [a] change [in the] background
colour of screen may help, or compulsory 20-minute break halfway through;
harder than a paper exam for that reason.’

Assistance
e Test-centre staff were found to be helpful:

‘No initial appointment available but [test centre] staff helpful.’

e There were positive comments about whether the test questions reflected UK general practice:

‘Generally a good test reflecting general practice.’

e Some question formats were unclear including more complex criteria:

‘Question about sick notes ... it was not clear whether this was a consultation, i.e. seeing the patient, or simple request for discharge letter.’

P Technical problems with graphics

e Questions with images or graphics were thought by some participants to be less clear or needing more textual support:

‘The two questions with pictures were not good as there was inadequate history to place the appearance in context.’

‘Some of the evidence-based medicine questions had poor images.’

P Retained knowledge versus referral to knowledge sources

e Some feedback suggested that experienced GPs would know where to look up information rather than retain this in day-to-day
practice, or that questions should focus on commonly used data:

‘Some questions one could easily look up, e.g. DVLA reg[ulation]s or vaccine requirements in BNF [British National Formulary] so one

tends not to commit these to memory.’

‘When faced with these results — which we do get — | would look up interpretational results or check with [the] lab. Might have been
better to use a more common result, which we deal with more frequently.’

» Relevance of rare conditions, administration, and statistics

¢ Participants commented that some clinical conditions presented were rarely seen in practice:

‘Some questions were on really quite uncommon conditions.’

‘There were several rare diagnoses. These are outside usual GP practice but, on occasion, fitted the clinical scenarios given. Whether
they were the most likely, however, given low overall prevalence was arguable — and they are not diagnoses that you’d make in the

surgery on the facts given.’

¢ Questions on administration and statistics were felt by some to be less relevant:

‘| think some of [the] administration questions would not need to be known by a starting GP — he would discuss with colleagues if he

had any sense!’

‘I’'m not sure how vital statistics are to working GPs.’
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upper or lower edge of the box).

Figure 1. Box plot
comparing examiner and
candidate scores.

to 75.5%), who subsequently took the same test.
Figure 1 shows a box plot comparing examiners’
scores (median 84.0%, interquartile range [IQR] 8.8%,
range 69-93%) with those of candidates (median
76.0%, IQR 11.0%, range 45-94%).

DISCUSSION

Summary of the main findings

This is the first such evaluation of a postgraduate
licensing examination using examiners to assess the
practicability, content, and construct validity. The
content and computer-based method of delivery of
the nMRCGP licensing examination was found to be
acceptable to the majority of examiners. The
pass—fail standard, determined by routine methods
including an Angoff procedure, was supported by the
pass rate of examiners compared with real
candidates. Therefore, the validity of test content and
cut-off scores was supported.

Strengths and limitations of the study
Participant examiners for the evaluation were
volunteers and performance may have been different
from non-participants. There may have been biases
related to their membership of the panel and, as such,
they may not be representative of GPs as a group.

Comparison with existing literature

This is one of very few studies assessing validity of a

high-stakes medical examination against the views

and performances of practising doctors.™
Computer-based testing has been advocated for

licensing examinations in the UK following a long

history of successful use in the US.™ Previous
research has shown that test scores are comparable
whether using pen-and-paper or computer-assisted
testing in a variety of settings.®" In this study,
experienced GP examiners were positive towards a
computer-based method of assessment. A study of
Wessex GP registrars also found them to be positive
towards a computer-based format for assessment of
knowledge.™ These findings are not surprising as UK
general practice universally uses computerised
records and computer literacy has become an
essential skill.

Implications for future assessment and
research

Computer-based testing has now been successfully
implemented in a high-stakes professional medical
examination® in UK general practice and provides
lessons for licensing examinations in other
specialities. Further evaluation could include views
of candidates, such as those with disabilities,?' and
the use of different formats, for example video
clips,? case simulations,®? computer-based adaptive
testing (in which test content changes depending on
the candidate’s responses),** and other stimulus
formats. These might include video, audio, and
multimedia clips that could increase validity of the
assessment and open up the potential to test in new
areas appropriate to the scope of computer-based
testing.?
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