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This report is based on a piece of research carried out by AlphaPlus Consultancy on behalf of
Qualifications Wales to investigate approaches to sampling within assessments of competence.
Qualifications Wales was specifically interested in whether it is always necessary that vocational
qualifications assess every defined learning outcome in every learner to achieve a reliable and
valid judgement of whether someone is sufficiently competent to start work.
The report starts with a literature review. This review gives a potted history of vocational
qualifications, and then elucidates four concepts, or assessment ‘theories’ or ‘strategies’. These
may be defined as follows.

Table 1: Definitions of four assessment theories or strategies

Name
Compensation
Conjunction
Complementarity

Disjunction

Definition
Strong performance on one skill (or content area) can compensate for poor
performance (below the passing standard) on another, and a candidate can still pass
the overall assessment.
A conjunctive model (frequently referred to as a multiple cut off model) is when a
criterion must be met regarding each source of information separately; that is,
separate standards exist for each source of information.
Complementarity exists when some element of an assessment component can be
moved out and replaced by some complementary component.
An individual needs only to have an acceptable level of performance on one of the
assessments used to demonstrate "satisfactory" or "minimally acceptable"
performance.
This model is defensible when there are several ways to demonstrate satisfactory
performance or multiple assessments of the same performance attribute. The
disjunctive model may also be appropriate in cases where retakes are permitted; here,
users may consider only the highest score, or a typical/average score, or the most
recent score, and drop the other scores on that same assessment from consideration.

There follows a series of detailed case studies, looking at qualifications of various levels and types:
•
•
•
•

undergraduate doctors
overseas medical professionals covering doctors, nurses and midwives
two different types of engineering qualification, and
an accreditation scheme within a caring profession.

These case studies were selected because of their high-stakes contexts, which make them useful
as reference points, or analogous to assessments of competence in regulated qualifications. The
case studies are based on desk-based research and interviews with seven experts in occupational
assessment. The research considered how awarding organisations and professional bodies design
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assessments of occupational competence, sample assessment content, how they manage risks to
learners and the public, and involve stakeholders in the process. 1
Among the principal findings were the lengths that are felt to be necessary to ensure stakeholder
engagement with any type of assessment. This includes involvement in defining the learning
outcomes, specifying the content, agreeing the scheme of assessment and establishing the
standards. Very understandably, without such engagement, a qualification is unlikely to gain public
acceptance.
One key further feature is the specification of the learning outcomes and subject content, and the
approaches here are varied. The medical professions define the required knowledge, skills and
behaviours using a range of different dimensions. There are highly detailed statements of particular
pieces of knowledge and skills running into the hundreds, there are attempts to define the content
into higher-order qualities and the abilities are also seen in terms of a scale of
autonomy/independence. Conversely, content in the caring profession is represented through a set
of standards in which higher order qualities similar to those in the medical profession are captured
through complex multi-faceted statements rather than more specific ones.
It is possible to make some very generalised statements about commonality in the schemes of
assessment: they include knowledge tests and tests of practical skills, but they are more
interesting in their differences. Given the focus of this research into sampling, it is here that some
of these most interesting differences lie.
Two of the qualifications involve killer questions, probably better described as killer topics. 2 In both,
failure to observe appropriate health and safety practices results in the relevant practical
assessment being stopped and the whole assessment failed. 3 In one of these, even one of the
external assessments, which has a bearing on safe practice, sets a 100 per cent cut score.
However, both these assessment schemes accept sampling in other parts of the scheme, as do
the others.
To a certain extent, sampling (including some negative consequences thereof) is inevitable, for
example external tests only asking a sample of all the possible questions and practical
assessment tasks only setting a sample of all the possible tasks; and by the fact that cut scores
almost never demand 100 per cent success. But sampling is also seen to have advantages. It
controls the assessment burden, avoiding the risk of over-assessment. And it avoids a form of
predictability and teaching to the test. Sampling also avoids a particular risk of an approach that
demands assessment of and success in every element of a qualification: it becomes extremely
hard to pass. An entirely safety-based (and risk averse) approach to doctors’ qualifications would
have drastic effects on the supply of qualified doctors, although those few may be excellent.
However important the role, the concept of “good enough to practise as a beginning professional
...” has to apply up to a point.

Summarising the questions:
What approach is taken to check that qualification stakeholders accept the assessments?
Are there steps taken to ensure public confidence in the qualification?
Is there any information on the public trust in the qualification?
2 Killer questions, stations or tasks can be referred to as: domain critical items, non-compensatory items, critical items,
mandatory items, and gating items.
3 Certain actions in a nursing OSCE were construed as ‘red flags’, and led to an assessment being curtailed. Similarly, in
the overseas rigging qualification, some unsafe practices are sufficient to cause the assessment to be stopped immediately.
1

•
•
•
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Perhaps what emerges most clearly is that for sampling within a qualification to be successful the
following need to be true: there must be sector buy-in; the content must be as fully specified as
possible; there must be validity evidence that what is measured is relatively important, and that
what is omitted by sampling is relatively unimportant; what is omitted must not become predictable;
and any element that is considered essential is exempted from the general principle.
Finally, we reflect on how/whether the four ‘theories’ or ‘strategies’ outlined above are useful for
understanding how occupational or practical competence qualifications are designed and
organised.
A summary of this reflection includes:
•
•
•

•

•

•

The concepts (‘theories’, ‘strategies’) are not absolute; they are not wholly mutually exclusive
from each other, nor are they wholly internally consistent.
These concepts owe much to the contexts in which they grew up. When applying this research
to different contexts, we must bear in mind where the ideas were initially dreamed up.
Assessment systems were not developed to ‘fit’ into categories. Some of the underlying ideas
behind the ‘four concepts’ informed the development of systems, but we cannot find an exact
match or say, ‘this is a conjunctive system, therefore its design must be thus’.
Also, other assessment principles and imperatives can guide the design choices for systems.
Such guiding concepts include: a desired to enable formative as well as summative
assessment or wishing to have assessments of suitably high demand.
Issues in this area are broad. For example, we could conceive of issues within a risk
management paradigm (entirely outwith assessment theory). We can use assessment theory
to classify and understand features of systems. But the genesis for those features came from
wider societal factors such as meeting the demand for labour within the occupation in question.
Assessment theory and practice can nonetheless deliver insight. For example, the medical
assessment’s approach to blueprinting, and how to cover standards effectively with
assessments is useful. This is especially so, if employed alongside an understanding of
vocational systems’ strong tradition of functional analysis.
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1.1.

Purpose of this research and lines of inquiry

AlphaPlus Consultancy was appointed by Qualifications Wales to produce four insightful case
studies that explore assessments of competence (not regulated by Qualifications Wales) to
examine how these assessments operate, including the context in which they occur.
Qualifications Wales was specifically interested in whether it is always necessary that vocational
qualifications assess every defined learning outcome in every learner to achieve a reliable and
valid judgement of whether someone is sufficiently competent to start work.
The report focuses on the following lines of inquiry:
For assessments of occupational or practical competence how do awarding
organisations/professional bodies:
•
•
•
•
•

1.2.

Design their assessments?
Define the scope of their assessment content, specifically how do they select the topics
for assessment?
Consider the implications of different approaches to sampling the content for an
assessment?
Manage risks to learners and the public?
Involve stakeholders in the process?

Structure of the report

The report begins with a literature review that provides the context for this work followed by four
case studies examining the lines of inquiry in relation to:
•
•
•
•

Undergraduate UK doctors
International medical professionals (doctors, nurses and midwives)
Skilled construction and building trades (UK and overseas)
A caring profession

The case studies are followed by a summary.
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This section of the report outlines the context for this research. Its role is to set the stage for the
detailed case studies that come next. To that end it looks at the history of VQs and their
assessment – this is in order to set out underlying assumptions, and – hopefully – show how we
got to where we are now. Further, the review sets out several approaches to assessment
(compensation, conjunction, disjunction and complementarity). Finally, the review goes on to look
at the specific issue of ‘killer questions’; that is to say, questions (or tasks or stations on practical
examinations) a failure on which constitutes an automatic failure on the entire assessment.
By looking at these four approaches to assessment and the issue of ‘killer questions’, we aim to
provide a thorough understanding of the underpinning assessment theory that affects
organisations’ decisions in respect of the lines of inquiry listed above. The method for selecting
papers for review is provided in a footnote. 4

2.1.

Historical periods

2.1.1.

Before national vocational qualifications (NVQs)

Vocational qualifications and their assessments have a long history in the UK, dating back at least
until the industrial revolution. 5 VQ advocates emphasise the system’s specific and particular
strengths.
Despite its slow and at times haphazard development, the technical examination system in
England has possessed a number of positive features. It offered real opportunities to
students for entry and subsequent promotion in their chosen occupations. The
examinations offered were more flexible than their school and university counterparts,
matching the wide range of crafts, trades, vocations and occupational sectors involved. In
addition to written examinations, assessments of practical activity were undertaken in
special workshops or science laboratories. Teachers, employers and other key players
were more closely involved, with some examinations set by teachers themselves and
externally moderated. 6
However, by the 1980s, some aspects of the system had fallen into disrepute. Specifically, there
were perceptions that:

4

The articles found in this review were the result of the following Google Scholar searches:
•
conjunctive compensatory assessment vocational qualifications
•
“assess all learning outcomes" vocational qualifications

These searches were conducted on February 26th, 2021. In addition, some limited ‘snowball searching’ was conducted
(following up on interesting looking references from the first tranche of found articles). Finally, some articles already
known to the authors are cited where relevant.
This approach excludes the possibility of formally replicability in the sense of another researcher being able to come up
with precisely the same articles to go into the review. However, it is justified on the ground that this is an area with little
documented work and collating it in the manner that we suggest is valuable in and of itself.
5 Lang, J. (1978). City and Guilds of London Institute: centenary 1878 – 1978. (London: City and Guilds of London
Institute).
6
Evans, D. (2008). History of technical and commercial examinations: a reflective commentary. , as cited in Boyle, A., &
Rahman, Z. (2012). The internal reliability of some City & Guilds tests.
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•

•

2.1.2.

There was ‘too much book-based learning’. Assessments tended to focus on underlying
science, maths, etc. Application of knowledge in workplaces or any form of ‘trade
knowledge’ were excluded.
The system was chaotic – awarding bodies had many different qualifications, and there
were problems with comparability and progression. 7

NVQs

NVQs were instigated in the late 1980s, by the UK government agency responsible for vocational
education and training. It sought to correct the flaws in the previous system by, inter alia:
•
•

•

Being a coherent national system with consistent qualifications levels and sizes
(number of guided learning hours, etc.).
Very much moving away from the previous book-based learning approach to
emphasise demonstration of practical, on-the-job skill. This emphasis led to NVQs
adopting a ‘competence’ model.
In conjunction with this move to competence-based assessment, came the stipulation
that all assessment criteria (ACs) – themselves embedded within learning outcomes
(LOs) – needed be demonstrated before a candidate could be said to be competent. 8

The justification for the ‘must pass all ACs’ rule was that – in a safety-critical occupation – it was
important that staff were sufficiently skilled in all potentially risky activities. More colloquially, we
might say, ‘would you fly in an aeroplane, if the pilot had passed take-off, but not yet demonstrated
landing?’.
In England, Wales and Northern Ireland accredited qualifications were regulated through joint
credit systems or frameworks, such as the National Qualifications Framework (NQF) or the
Qualifications and Credit Framework (QCF). 9 Qualifications’ location in frameworks facilitated a
comparison of their demand.
The following bullet point list is a summary of Harth & Hemker’s (2011) characterisation of NVQs 10:
•

•
•
•

The qualifications were used primarily for employment purposes, the confirmation of
occupational competence against the national occupational standards (NOS) and for
licence to practise.
In order to achieve a qualification, candidates were required to prove that they meet a
set of criteria contained in a unit of assessment, which was based on the NOS.
QCF was designed to have units at different levels and using the same template. They
consisted of learning outcomes (LOs) and associated assessment criteria (ACs).
Units could be: mandatory, general, optional or specialist.

Stokes, P. (2017). NVQs and approaches to competence in the UK: contexts, issues and prospects. In: Mulder M. (ed)
Competence-based Vocational and Professional Education. Technical and Vocational Education and Training: Issues,
Concerns and Prospects, vol 23. Springer, Cham.
8 Jessup, G. (1989). The emerging model of vocational education and training. In Burke, J. (Ed.). Competency based
education and training. (London: The Falmer Press).
9 Harth, H. & Hemker, B. (2011). On the reliability of results in vocational assessment: the case of work-based
certifications.
10 At pp. 11 – 12.
7
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•

•

•
•

•

2.1.3.

Rules of combination (RoC) were drawn up, which stated which credits could be
combined to complete a specific qualification. Different pathways were available to
candidates to complete their qualifications.
LOs were equally weighted in terms of achieving a unit. Taken together, they described
the competence that a unit candidate should possess and so could cover diverse subdomains.
ACs specified the standard of performance a learner must meet to demonstrate
mastery or achievement of the LO.
Ranges of achievement (sometimes referred to as ‘range statements’) described the
circumstances, context, combinations of methods, number or frequency of occasions
and levels of responsibility in which competence could be demonstrated.
A candidate could only be judged occupationally competent when the person had
provided sufficient evidence to fulfil all the requirements of the unit.

More recent developments

Following the accession of the UK coalition government in 2010, the 2010 – 2014 UK Secretary of
State for Education (Michael Gove) set great store by the concept of ‘rigour’ in assessment.
‘Rigour’ came to be associated with both terminal assessment and external assessment (i.e. not
teacher assessment). 11 In England, academic examinations (Advanced levels – A levels) and
General Certificate of Secondary Education (GCSE) have greatly reduced the amount of controlled
assessment or coursework, and are now largely based on terminal external exams (except for
practical subjects, etc.). 12 However, education is a devolved matter in UK governance, and GCSEs
in Wales retain substantial non-examined assessment components. 13
In the early part of the last decade, there were several major reports, which proposed profound
changes for the VQ system. These included:
•
•
•

Review of Vocational Education: the Wolf Report 14
Review of adult vocational qualifications in England – Whitehead 15
Richard review of apprenticeships 16

Taken together, these reviews presaged profound changes in the nature of vocational provision.
Apprenticeships were emphasised for funding purposes, and within apprenticeships a new form of
end-point assessment (EPA) was instigated.

Belshaw, D. (2012). What constitutes ‘rigour’ in our 21st-Century educational systems?
Boyle, A., Smith, J., Seymour, K. & Horrocks, Z. (2015). An analysis of consultation responses: developing new GCSE,
A level and AS qualifications for first teaching in 2016. Report for the Office of Qualifications and Examinations
Regulation (Ofqual). Ofqual/15/5592.
13 Boyle, A., Hughes, G., Lewis, A., Limmer, H. & Smith, B. (2020). Qualitative research with learners to explore views on
non-examination assessment: Final Report. Unpublished report to QW.
14 Wolf, A. (2011). Review of vocational education: the Wolf report.
15 Whitehead, N. (2013). Review of adult vocational qualifications in England.
16 Richard, D. (2012). Richard review of apprenticeships.
11
12
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2.1.3.1. The current apprenticeship model in England17
The new apprenticeship model for England has a fundamental difference in its structure to what
went before. The traditional apprenticeship was based on ‘frameworks’. These were essentially a
grouping of qualifications that an apprentice had to achieve throughout their time. Within the
framework model, there was conventionally a competence-based qualification (NVQ), and
sometimes a knowledge-based supporting technical award (later replaced by an all-encompassing
diploma structure with both).
It was within frameworks that (from an NVQ perspective) all criteria had to be formally addressed
alongside any relevant coverage of range or scope. The perceived drawback with frameworks was
that an apprentice could ‘pass and forget’ aspects as they went along, with the proviso that by the
end of the apprenticeship they had completed everything. The contention for this approach being
you could ‘sheep-dip’ someone through all the qualifications parts, but it was not a good measure
of their actual occupational competence at the end.
The current approach has moved from ‘frameworks’ to ‘standards’. Standards are a far more
concise overview of what someone in an actual occupation needs to be able to do, what they need
to know and the associated behaviours that go with this. Typically, standards are only a couple of
A4 pages in size. Standards are defined by occupational employers. The key factor here being that
they are not formatted into a prescriptive qualification structure like frameworks, but rather are
occupation-led. On this basis, fundamentally, there is not a set of criteria in the first instance that
need to be covered in their entirety, as with a qualification. Instead, an EPA is utilised. As the name
suggests, the EPA is completed as a summative assessment at the end of the apprenticeship
period.
The EPA for any occupation is defined by an EPA assessment plan. The standards themselves
and the associated EPA assessment plans are controlled and managed by the Institute for
Apprenticeships for all apprenticeships. The methodology is intended to allow different
organisations to assess the EPA (and there may be variations in how they do this) as long as it fits
the relevant occupation assessment plan.
The nub of this is that EPAs use a range and combination of assessment methods (observation,
MCQ examination, interview and/or portfolio) to ensure they cover the range of the full standard for
competence, knowledge and behaviours, but by definition this is different than the framework
model which is structured and driven by qualifications and what used to be the NVQ approach.
This step change is clear. However, some occupation employer groups have not entirely changed
to the new approach alone. Although achievement of the EPA is the standard measurement of
apprenticeship completion, some occupations have additionally retained a qualification as well.
The qualification being structured as a diploma type award, where all aspects must be completed.
This approach is intended to ensure that learners are objectively measured to be ready to
undertake the final EPA for their apprenticeships. Qualifications in this context are known as
‘Gateway’ qualifications. The apprenticeship to become an electrician is one such example of this
approach. 18

17 The following paragraphs are an edited version of an email explanation kindly sent by AlphaPlus colleague, Shaun
Smith.
18 Formal documentation around EPA structure is somewhat limited (hence the email exposition). However, the following
is a useful reference: Institute for Apprenticeships. (n.d.). Developing an end-point assessment plan.
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2.1.3.2. Importance of sampling in EPAs
Ofqual research chair, Paul Newton, has recently given a webinar to EPA organisations. 19 20 In that
webinar he critiqued the notion of ‘nurturing assessment’ and countered that assessment –
including EPA – was always a technical endeavour and required attention to technical
considerations. A major technical consideration was sampling. 21
Newton summarises the ‘nurturing view of assessment’ by pointing out that the word ‘assess’ has
the same Latin root as ‘sitting beside the learner’. If a master thus ‘sat beside a learner’ s/he could
see whether an apprentice was competent or not by just looking. Newton states that this
relationship between master and apprentice (assessor and learner) may be true in some contexts,
but often it is not.
Moreover, Newton goes on to argue that the Richard reforms of apprenticeships were a reaction
against this ‘assessment is just looking at something and it’s as plain as the nose on your face’
view. In ‘Richard model EPA’:
•
•
•

Assessment is conducted with independence (the assessor does not have a vested interest in
the assessee’s progress).
Assessment uses diverse methods (because it is apprenticeship, rather than GCSE or A level,
EPA is not limited merely to written examinations).
The ‘virtues’ in EPA are rigour, assessor independence and objectivity. This is the opposite of a
‘nurturing view’.

Newton goes on to expand upon this point, and uses this slide 22:
Fundamental tension at heart of any ‘non-nurturing’ assessment model
•

•
•

Assessments ought to span all relevant knowledge / skills and behaviour and contexts
authentically, versus assessment needs to be manageable (time, resource, cost,
security, etc.).
Necessitates a complex technology of assessment, based upon simplifying and
sampling, and standardising, and generalising.
Target competence needs to be formally constructed and then de-constructed for the
purposes of sampling and standardisation (in particular).
o The sampling of assessment evidence needs to be broad and representative.
o The information carried by each bit of assessment evidence needs to be pure.
o Each individual assessment judgement needs to credit evidence of competence
appropriately and consistently (cf. unreliability, bias, incomparability).
o Individual assessment judgements need to be aggregated to overall judgements
of competence appropriately and consistently (cf. unreliability, bias,
incomparability).

When Newton speaks about a ‘complex technology of assessment’, he is not talking about
information technology. Rather, he is talking about doing assessment with a rich understanding of

Newton, P.E. (2021). Understanding Criteria D – assessment competence: Webinar.
See, also: Newton, P.E. (2020). Deficiency, contamination, and the signal processing metaphor.
Measurement: Issues & Practice, 39(1), 82 – 91.
21 See also footnote 59 and surrounding text for more on sampling in vocational assessment.
22 At around 18 – 20 minutes into the webinar.
19
20

Educational
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concepts such as: validity, reliability, comparability and absence of bias. Newton cites two classic
threats to assessment quality 23:
•

•

Construct under-representation (CUR): the tendency of an assessment to not measure all
knowledge, skills, behaviours that are relevant to an assessment. For example, many language
tests tend to assess speaking skills less than writing, even though speaking competence is
important for performance in the language concerned.
Construct-irrelevant variance (CIV): a tendency for some scoring in an assessment to result
from competences not relevant to the assessment concerned. For example, sometimes
practical assessors give credit to candidates who are ‘nice’ / affable, rather than candidates
who can be grouchier – even though both have the same level of competence in the matter
being assessed.

For present purposes, a particular threat to validity would be CUR – if an assessment did not
address all relevant skills, knowledge and behaviour that were important for competent job
performance. Conversely, if there were lots of assessments, which were not particularly relevant to
the ability being assessed, and which (perhaps) gave rise to perverse outcomes (e.g. via opaque
aggregation rules), then maybe the threat of CIV would manifest.

2.2.

Selected theories of assessment

We see from the above sections that the current condition of VQs and their assessment in the
United Kingdom are influenced by a long history. Further, we might reasonably surmise that the
nature of VQs is closely connected to the nature of work and the economy (for example, the move
from a largely manufacturing economy to one that relies to a great extent on the provision of
services). Further, we have seen above (in section 2.1.3, page 7) how a senior politician’s
intervention / view of the world can change assessment approaches. 24 Finally, we can see much in
the history that suggests rhetoric, rather than a strictly dispassionate exposition of the way things
are. For example, NVQ advocates’ characterisations of prior systems containing ‘too much bookbased learning’ and as ‘chaotic’ (see page 6) are probably not wholly fair to those previous
systems. 25
However, in this research report, we seek to separate dispassionate descriptions and definitions of
approaches from more partisan evaluations and judgements. 26 But this is not always possible;
statements about ‘what something is’ tend to slip into ‘why it is good or bad’. In order to try to get
beyond the simplistic, ‘practical assessment good… book-based learning bad’, or truisms such as
‘you wouldn’t fly in a plane where a pilot had passed take off, but not yet achieved landing’, we

Which were set out in Huff, K.L. & Sireci, S.G. (2001). Validity issues in computer-based testing. Educational
Measurement: Issues and Practice, 20(3), 16-25.
24 For the avoidance of doubt, we are not saying that there is anything wrong with a politician taking a view on an
assessment issue. Whether or not one agrees with the specific politician and his views, it is surely legitimate for a Minister
to have a substantive view.
25 A selection of the vibrant debate around the introduction of NVQs includes the following:
23

Wolf, A. (1995). Competence-based assessment. (Berkshire: Open University Press).
Eraut, M., Steadman, S., Trill, J. & Parkes, J. (1996). The assessment of NVQs. Research Report No 4, University of
Sussex: Brighton.
Greatorex, J. (2000). What research can an awarding body carry out about NVQs? A paper presented at the British
Research Association Conference, University of Cardiff, September 2000.
Murphy, R., Burke, P., Content, S., Frearson, M., Gillispie, J., Hadfield, M., Rainbow, R., Wallis, J. & Wilmut, J. (1995).
The reliability of assessment of NVQs. Report presented to NCVQ, School of Education, University of Nottingham.
26 Swartz, N. (1997). Definitions, dictionaries, and meanings.
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seek to delineate and describe some relevant assessment theories. We do this first of all by
looking at some tables that summarise features of various assessment theories.
Discussions of standards often focus on methods to arrive at outcomes like grades. But this
section focuses on assessment theories about different strategies for aggregating or combining
information on assessment performances (e.g. marks or other sorts of score) prior to grading; in
Newton’s terms, different approaches for deciding what information should be preserved about a
learner’s performance to support inferences about what they know and can do.
Chester (2003) 27 produced a relatively simple table showing the difference between ‘conjunctive’,
‘compensatory’ and ‘complementary’ modes of assessment. He said of his table:
… this framework is not intended to present an exhaustive or exclusive set of principles for
combining multiple measures. The purpose and context of the decisions provide the basis
for determining the rules for combining the measures, and the choice of rules signals what
is valued. 28
Harth & Hemker (2011) 29 adapted and expanded Chester’s table, making it relevant for UK VQ
assessment. 30 We have further edited the table, based on review comments on this paper.

27 Chester, M.D. (2003). Multiple measures and high stakes decisions. A framework for combining measures. Educational
Measurement: Issues and Practice, 22(2), 32-41.
28 ibid., at p. 34.
29 Harth, H. & Hemker, B. (2011). On the reliability of results in vocational assessment: the case of work-based
certifications.
30 In fact, Harth & Hemker proposed the table in respect of QCF. However, we think it has wider application.
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Table 2: Differing approaches to combine multiple measures to reach assessment and qualification
classification decisions
Approach

Measures of different
constructs

Different measures of
the same construct

Conjunctive AND
Minimum performance of
competence required on all
learning outcomes /
assessment criteria and all
units must be a ‘pass’
according to the rules of
combination
To cover the range and
confirm the inferences
made, multiple sources of
evidence may be required

Compensatory
(more or less)

Complementary OR

Tests may be used but
Choice of optional units (a
standards tend to be set so
combination of units may
that it is likely that all
be taken depending on the
learning outcomes have
chosen pathway)
been achieved. 31

N/A

Multiple opportunities

N/A

N/A

Accommodations and
alternative assessments

N/A

N/A

Criteria covered through
tests that are not achieved
may be covered using
additional instruments
Unlimited number of retakes allowed
Evidence is generated
until the standard is
achieved
Accessibility arrangements
or using supplementary
evidence

The Harth & Hemker / Chester table is a useful way for understanding this important aspect of
assessment. 32 It may be referred to with other terms. Dijkstra, Van der Vleuten and Schuwirth
describe their quite similar innovation as ‘a new framework for designing programmes of
assessment’. 33 Haladyna & Hess use the term ‘standards-setting strategies’. 34 They argue that
such strategies are ‘independent of the standard-setting method’ used. 35 Further, ‘these strategies
are an important issue in the design of any high-stakes testing program’. However, (and –
regrettably – perhaps unsurprisingly), they ‘have received little attention in the testing literature
thus far’. 36
Haladyna & Hess 37 present their own table, intending to show conjunctive and compensatory
aspects of assessment design and standards setting.

This cell has been amended following review feedback, to try to give a meaning that better reflects compensation.
Indeed, AlphaPlus uses a simplified version of the table in its training materials.
33 Dijkstra, J., Van der Vleuten, C.P.M. & Schuwirth, L.W.T. (2010). A new framework for designing programmes of
assessment. Advances in Health Science Education, 15, 379–393.
34 Haladyna, T. & Hess, R. (1999). An evaluation of conjunctive and compensatory standard-setting strategies for test
decisions. Educational Assessment, 6(2),129-153.
35 E.g., Angoff, Hofstee, Ebel’s method, etc.
36 The three quotes above are all from Haladyna & Hess (1999, p. 130).
37 ibid., at p. 139.
31
32
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Table 3: Interaction between conjunctive, compensatory and disjunctive assessment strategies
Strategy

Annual or semi-annual test

Conjunctive

Candidate must pass each
test in the battery.

Compensatory

Candidates must have a total
score that exceeds the
passing standard for the test
battery.

Disjunctive feature
Candidate must pass each test in the battery or a
parallel form of each test in the battery at some later
date.
If the candidate does not pass on the basis of a total
score on the first attempt, the candidate must pass on
the basis of a total score on a parallel form of the test
battery at some later date.

Other sources speak of the ‘use of multiple measures’ 38, or emphasise the process of combining
test scores. 39 In doing so, such expositions set out different approaches for arriving at
combinations:
•
•
•
•

Weighting of scores on empirical or theoretical grounds
Clinical intuition
Multiple regression
Discriminant analysis 40

Before launching into a review of each ‘type’, we posit a few remarks. Firstly, in most practical
assessment situations, it is highly unlikely that any one of the ‘compensatory’, ‘conjunctive’ or
‘complementary’ assessment approaches is used in isolation. Rather, it is more likely that one of
the approaches is used, but with aspects of the others present. Mehrens & Cizek write about
‘partially compensatory’ or ‘partially conjunctive’ models. 41 Further, when we come to our case
studies, we must acknowledge that the assessment designs therein were not established in order
to meet a model of ‘compensatory vs. conjunctive vs. complementary assessment’. Thus, not all
the aspects of the assessment systems described will be explicable by these approaches.
Further, much of the evaluative content is very specific to the context in which it is argued. For
example, several of the US articles returned by our searches pertain to issues arising from the
combination of scores on accountability testing systems used with practising teachers in the United

Koretz, D.M. & Hamilton, L.S. (2006). Testing for accountability in K-12. In Brennan, R.L. (Ed.). Educational
Measurement: fourth edition. (Westport, CT: Praegar), p. 569.
39 Domino, G., & Domino, M.L. (2006). Psychological testing: an introduction (second edition). (Cambridge: Cambridge
University Press).
40 Ibid., at pp. 38 – 40.
41 Mehrens, W.A. & Cizek, G.J. (2012). Standard setting for decision making: classifications, consequences and the
common good. In Cizek, G.J. (Ed.). Setting performance standards: foundations, methods, and innovations. (Second
edition). (New York, NY: Routledge), p. 37.
38
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States. 42 It is hard to disassociate the statements about the virtues and vices of the different
approaches to combining test scores from the wider political debate around teacher accountability.
As noted above (at footnote 25) when NVQs were launched, their assessment approach (including
the requirement to demonstrate all outcomes) provoked similar, impassioned debate. Whilst this
debate perhaps has more relevance than the US teacher accountability one for our current
purposes, nonetheless, we do not see it as useful to re-run arguments from 20-plus years ago at
this juncture.
Subject to these caveats, these differing approaches taken together provide a useful way of
looking at the design choices and trade-offs that face assessment designers in the vocational
sphere. We therefore look at them in turn. It is unsurprising – both because it is a particular form of
assessment that has been prevalent in VQs, and because it is closely linked to the focus of this
research project – that conjunctivism gets the most attention in the review. Moreover, a special
(very strict) form of conjunctive assessment – so-called ‘killer questions’ – are also an important
issue. We set out the issues with this approach to assessment in a sub-section of the conjunctive
approach review.

2.2.1.

Compensation

The compensatory approach is perhaps the most familiar to those brought up in the academic
examinations paradigm. Under compensation, strong performance on one skill (or content area)
can compensate for poor performance (below the passing standard) on another, and a candidate
can still pass the overall assessment. 43
When a compensatory model is used, its users are (by implication) stating that a single thing (we
may refer to a ‘criterion’, ‘trait’, ‘subject ability’, or some other term) exists both in principle and
empirically. Further, any score points that are accrued in whatever part of the overall assessment
can be validly interpreted as denoting an increase in the overall ability (etc.) that is the object of the
assessment. 44
If a compensatory model is used, there should be supporting validity evidence that supports the
contentions in the previous paragraph (e.g. that the overall assessment is a single unified ability,
and that a point or mark from any component increases overall ability on the unified ability or

42 Mehrens, W.A., McLarty, J.R., Rakow, E.A., & Phillips, S.E. (1988). Fiscal viability, conjunctive and compensatory
models, and career-ladder decisions: an empirical investigation. Paper presented at the annual meeting of the National
Council on Measurement in Education (New Orleans, LA, April 6 – 8). ED 295 966.
Martínez, J.F., Schweig, J., & Goldschmidt, P. (2016). Approaches for combining multiple measures of teacher
performance: reliability, validity, and implications for evaluation policy. Educational Evaluation and Policy Analysis, 38(4),
738–756.
Martinez, J. F. (2013). Combining multiple measures of teacher practice and performance: technical and conceptual
considerations for teacher evaluation. Pensamiento Educativo Latinoamericano, 50(1), 4-20.
Ellett, C.D., Loup, K.S., Naik, N.S., Chauvin, S.W., & Claudet, J.G. (1994). Issues in the application of a conjunctive /
compensatory standards-setting model to a criterion-referenced, classroom-based teacher certification assessment
system: a state case study. Journal of Personnel Evaluation in Education, 8, 349–375.
43 Koretz, D.M. & Hamilton, L.S. (2006). Testing for accountability in K-12. In Brennan, R.L. (Ed.). Educational
Measurement: fourth edition. (Westport, CT: Praegar), p. 570.
44 Mehrens, W.A. & Cizek, G.J. (2012). Standard setting for decision making: classifications, consequences and the
common good. In Cizek, G.J. (Ed.). Setting performance standards: foundations, methods, and innovations. (Second
edition). (New York, NY: Routledge), p. 36.
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trait 45). This validity evidence will generally have several diverse sources (e.g. factor analysis, or
expert judgement of content or professional subject matter experts). 46
If the validity evidence does support the inferences that are necessary to sustain the appropriate
use of a compensatory model, then such models have at least two advantages.
All things being equal (i.e. if the relevant assumptions to implement compensation apply in fact),
compensatory assessment will tend to be more reliable than conjunction. This is because treating
all test scores as a single data set for the purposes of reliability estimation will tend to result in
higher reliability.
Higher reliability is important, because – again all things being equal – it tends to result in more
accurate and consistent classifications of candidates into a result status.
Consider the following figure.

Competent

Error of rejection
(false negative)

Not competent

Correct decision
Fail

Correct decision
Error of acceptance
(false positive)
Pass

Figure 1: Risks of false positives and false negatives 47

Because educational assessment is only ever a limited technology, there will always be the chance
of categorisation errors, as the figure illustrates. If reliability is higher, the chance of
misclassification (a truly competent person being classed as ‘fail’, or vice versa) will reduce. An
assessment authority needs to have a considered view of its attitude to misclassifications. On the
one hand, it might consider that its approach is to keep all misclassifications (both errors of
acceptance and errors of rejection) to a minimum. However, and the red cell in the figure implies
this, many examinations agencies in the professional sphere take a cautious view. Their
overwhelming aim is to keep to a minimum the number of incompetent candidates that pass the
assessment (and therefore go on to practise the occupation – with potential negative
consequences of subsequent incompetence) as a result of measurement misclassification.
A further point arises from Figure 1. The actual terminology in the figure (and caption) is slightly
loose. But the prose under the figure speaks about a ‘truly competent person being classed as

A note on technical terminology. We are using terms somewhat loosely; referring to ‘trait’, ‘ability’, ‘competence’ etc.
somewhat interchangeably; in effect as a proxy for ‘the thing that is assessed’. A detailed study of the precise nature of
occupational expertise as a formal psychological entity is beyond the scope of this paper. Further, we believe that he
assessment literature itself does tend to use such terms interchangeably.

45

Similarly, we talk about ‘a unified trait’; and a ‘single ability’ when defining how compensation works. We have deliberately
avoided the term ‘unidimensional’. This is because this latter term has a specific technical meaning within item response
theory, and further is empirically testable. We do not think that compensation functions only when an ability (etc.) meets
the formal requirements of unidimensionality under an IRT model. Conversely, there are also probably situations in which
assessment results that could display ostensive unidimensionality, which would nonetheless not generally be considered
suitable to be placed in a compensatory model.
46 Haladyna, T. M. (2010). An evaluation of the Western Region Examining Board dental examination.
47 Similar to figure in Haladyna, T. & Hess, R. (1999). An evaluation of conjunctive and compensatory standard-setting
strategies for test decisions. Educational Assessment, 6(2),129-153, p. 137.
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‘fail’’. This suggests that the figure regards ‘correct classification’ as ‘classification accuracy’. That
is to say:
Classification accuracy: an assessment procedure allocates the candidate to the same
category (pass or fail) as their ‘true score category’.
In this definition, ‘true score’ means the candidate’s ‘long term average score’ (i.e. the score they
would get if the procedure could be replicated an infinite number of times).
‘Classification accuracy’ is different to ‘classification consistency’, which would be defined as
follows:
Classification consistency: the tendency of an assessment procedure to allocate a
candidate to the same category (P or F) on repeat administration of the procedure. 48
Between these two concepts, ‘classification consistency’ is more related to reliability, insofar as it is
about the replicability of the procedure. 49 ‘Classification accuracy’ has more in common with
validity insofar as it addresses the question, ‘does this procedure give the right result?’.
However, both classification consistency and accuracy are about a candidate’s competence at the
time of testing. They say little about the candidate’s potential. For such a measure, one needs an
instrument with predictive validity. 50
However, we must also remember that the reliability-derived concepts of classification consistency
and accuracy are a constraint on validity; an assessment with lots of inconsistent or inaccurate
classifications will not function well as a predictor of future performance.
The second potential virtue of compensation is that it is fairer towards students not to fail them
when they are overall good enough, but lack competence in one or two areas 51 52. Again, one can
see that the examinations agency’s approach to this ‘virtue’ will be conditioned by their overall
policy. Whether they seek to be fair to students who are ‘generally competent except for one or two
areas’ will depend upon the tolerance for risk in the occupation.

48

For more on classification consistency and accuracy, see:

MacCann, R.G. & Stanley, G. (2010). 'Classification consistency when scores are converted to grades: examination marks
versus moderated school assessments', Assessment in Education: Principles, Policy & Practice, 17(3), 255 — 272.
Newton, P.E. (2009). The reliability of results from national curriculum testing in England. Educational Research, 51(2),
181–212.
49 One could imagine a (hopefully rare) assessment that categorised a candidate into the wrong category with complete
consistency.
50 Again, one might imagine the gloomy scenario of an assessment that classifies a candidate into their true score category
entirely, but then that category is not a predictor of how well they will do in work when practising the occupation.
51 Wheeler, P.H. (1993). Decision making models for using multiple assessment results.
52 Especially if these areas are not of critical importance in isolation.
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2.2.2.

Conjunction

VQs are often said to address ‘competence’ 53 (rather than – or in addition to – ability, knowledge,
etc.). Competence-based assessment is an extension of criterion-referenced testing (CRT). 54 In
turn, the specific requirement to pass all ACs is an implementation of conjunctive assessment,
which can be contrasted with compensation.
Mehrens & Cizek’s definition of conjunction is succinct and descriptive:
A conjunctive model (frequently referred to as a multiple cut off model) is when a criterion
must be met regarding each source of information separately; that is, separate standards
exist for each source of information. 55
The model is necessary when all attributes are critical for successful job performance. 56 It is said
that conjunctive scoring is ‘more restrictive’ and ‘sets a higher standard for passing’. 57
Haladyna suggests the following requirements for appropriate application of conjunction:
Each test must measure a distinctly different aspect of competence. Each test should yield
sufficiently high reliability coefficients, so that pass/fail decisions can be made with some
confidence. 58
2.2.2.1. Challenges to conjunction
Aspects of cognition
One can set out several challenges to the rather purist conjunctive approach that goes back –
ultimately – to NVQ. Some such challenges stem from the nature of people’s thinking (cognition);
both students or candidates, and/or assessors.
Turning first of all to how students think, we can critique an extreme conjunctive approach by
saying 59:
•

•

Treating all learning outcomes as distinct ‘sacrosanct’ mini aspects of competence is akin
to a behaviouralist view of learning, in which learners are automatons, and have to merely
demonstrate mechanical competence in respect of many micro-competences.
Rather, it is important that learners (and particularly practising professionals) have a more
superordinate notion of knowledge and competence and are able to apply them widely.
The key point is professionals may display knowledge or skill in one context, but any
employer or stakeholder who cares about competent professionals would want that
professional to be able to apply knowledge and skill in diverse contexts. 60

Jessup, G. (1991). Outcomes: NVQs and the emerging model of education and training. (London: Falmer Press).
Boyle, A., & Rahman, Z. (2012). The internal reliability of some City & Guilds tests.
55 Mehrens, W.A. & Cizek, G.J. (2012). Standard setting for decision making: classifications, consequences and the
common good. In Cizek, G.J. (Ed.). Setting performance standards: foundations, methods, and innovations. (Second
edition). (New York, NY: Routledge), p. 36.
56 Wheeler, P.H. (1993). Decision making models for using multiple assessment results, p. 4.
57 See; Haladyna, T. M. (2010). An evaluation of the Western Region Examining Board dental examination, p. 12.
Although, see the ‘many hurdles leads to all hurdles being low hurdles’ argument below.
58 Ibid.
59 Boyle, A. & Smith, J. (2015). Vocational knowledge as social construct: knowledge, assessment and social justice.
Paper presented at the AEA-Europe conference, Glasgow.
60 This point echoes an argument made by Newton (see Footnote 19) that assessment always involves sampling. Even
if one requires candidates to achieve all ACs, one only does so in a sampled set of contexts.
53
54
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Whilst Boyle & Smith discussed students’ cognition, Sadler 61 made assertions about assessors’
thinking. Sadler was discussing the judgement of the quality of a single complex work (an essay,
piece of art, etc.), rather than an individual’s competence to enter an occupation. However, his
assertions are still pertinent to our discussion.
Sadler states that asking assessors to evaluate conjunctive criteria completely separately to each
other is contrary to how we know that experts make decisions. 62 Determining analytical grading
criteria almost requires assessors to ‘fib’ (i.e. pretend that their ratings against individual criteria are
not related to their overall judgement of the quality of the work). Sadler says that this ‘fudging’ or
incentive to ‘fib’ is unreasonable. 63 Similarly, requiring an assessor to go back over a work many
times to judge different criteria independently is both contrary to how human cognition works, and
is in fact a substantial waste of time. Further, simply giving feedback to students on their
achievement on disconnected assessment points is not congruent with how students learn and
improve. 64
Sadler concludes by alleging:
… most types of published grading schemes are based on simplistic models that fail to do
justice to the task of evaluating complex student works. 65
When there are many hurdles, each hurdle tends to be low
Relatively little statistical analysis of vocational assessment data has been reported. However,
when it has, there has been some suggestion that almost all assessment criteria are marked as
‘pass’.
For example, Curcin et al. (2014) presented a table that included similar facility values statistics
from NVQs. These values are all above 70% and many of them are around or above 90%. 66
These high values suggest a – surely inadvertent – effect that demand has been removed from this
assessment. When vocational students are assessed against learning outcomes, they almost
always get them right. Putting this colloquially, in an assessment system with many hurdles, all
hurdles become low hurdles. The assessment thus becomes an endurance test (‘can I be
observed on all criteria before my course ends?’), rather than an intrinsically challenging
demonstration of key workplace abilities. This is surely contrary to the NVQ designers’ intentions.
Risk of over-assessment
A threat to the validity of qualitative research is where an investigator continues data collection
(asking questions, etc.) past the time when no new information is emerging. If the researcher
continues to observe when no new information is forthcoming, then there is a threat to research
quality and ethics. 67 In a system in which many assessment decisions are required, a similar threat
of over-assessment exists.

61 Sadler, D.R. (2009). Indeterminacy in the use of pre-set criteria for assessment and grading in higher education.
Assessment and Evaluation in Higher Education, 34, 159-179.
62 Ibid., at p.15.
63 Ibid., at p. 7.
64 Ibid., at p.11. In this case, Sadler comes close to what Boyle & Smith (2014) are saying.
65 Ibid.
66 Extracted from data in Curcin, M., Boyle, A., May, T. & Rahman, Z. (2014). A validation framework for work-based
observational assessment in vocational qualifications.
67 Liamputtong, P. (2018). Focus group methodology: principles and practice. (London: SAGE Publications Ltd.).
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Assessors need to observe enough evidence to make an accurate judgement about a learner’s
competence based on the set criteria, but also need to know when to stop looking for more
evidence. The assessment design should enable trained assessors to collate enough relevant
evidence to make such decisions and the number of observations is crucial in achieving this goal.
A chart outlining the degree of confidence in the candidate’s competence found in Bartram, D., &
Mitchell, L. (1992) 68 is associated with an argument about sufficiency of evidence and assessors’
confidence in judgement.
In the chart, three assessors observe performances/gather evidence of competence. As they
gather evidence/observe performances, their confidence in their judgement of the candidate’s
competence increases: assessor A is bold, she arrives at a confident judgement quickly, but her
confidence may be misplaced. Assessor C is more cautious and requires a lot more evidence
before he will confidently proclaim the candidate’s competence. Assessor C’s approach avoids
‘false positive’ classifications of competence, but is also costly, inefficient and potentially leads to
‘false negatives’, which may be unfair to the candidate. Assessor B is more cautious than assessor
A, but more bullish than Assessor C. The amount of evidence that she needs to observe to make a
judgement is just right.
There is further debate around the types of evidence that are best to engender assessors’
confidence that they have sufficient evidence to judge a candidate as competent, including the
notion that certain observations or types of observations may be ‘canonical’; affording a trained
assessor ‘definitive proof’ of competence. 69 Other distinctions are made between ‘sufficient’ and
‘necessary’ evidence; and the ability of an assessor to reasonably infer a candidate’s underlying
knowledge by observing a performance.
To some extent, the arguments here cross with those of Sadler regarding assessors’ cognition 70; a
system should not mandate assessors to over-assess. Assessors should only make a sufficient
number of judgements about a candidate’s competence, and not more.
2.2.2.2. Killer questions
The case of so-called ‘killer questions’ can be considered as an extreme application of the
conjunctive principle. Killer questions (or ‘stations’ – for example on an objective structured clinical
examination (OSCE) or ‘tasks’) can also (perhaps more elegantly) be referred to as: domain critical
items 71, non-compensatory items, critical items, mandatory items, and gating items. 72
Judd (pp.1 – 2) gives examples of ‘gating items’ (all from his US context), which we have edited
into the following table.

68 Developed in: Bartram, D., & Mitchell, L. (1992). The design, development and delivery of National Vocational
Qualifications and Scottish Vocational Qualifications: the place of knowledge and understanding. Unpublished guidance
note.
69 Ibid., at p. 17. See also: Murphy, R., Burke, P., Content, S., Frearson, M., Gillispie, J., Hadfield, M., Rainbow, R.,
Wallis, J. & Wilmut, J. (1995) The reliability of assessment of NVQs. Report presented to NCVQ, School of Education,
University of Nottingham.
70 See p. 12.
71 Buckendahl and Davis-Becker use the term ‘domain critical errors’ (DCEs).
Buckendahl, C. W. and Davis-Becker, S. L. (2012). Evaluating the appropriateness and use of domain critical errors,
Practical Assessment, Research, and Evaluation, 17(13).
72 Judd, W. (2009). Gating items: Definition, significance, and need for further study, Practical Assessment, Research,
and Evaluation, 14(9). p. 3.
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Table 4: Examples of ‘gating tasks’ or ‘killer questions’
Examinations
authority

Assessment or
qualification

‘Gating task’

Federal Aviation
Authority (FAA)

Pilot’s flight test

land the plane

American Board
of Veterinary
Medicine

Practical exam for
foreign-trained
veterinarians before
they are certified to
practise in the U.S.

spay a cat or dog

An exam for Linux
system
administrators

add a new user to
the system

Oracle system
administrators

backing up the
transactional
database

Laparoscopy 73

tie an intercorporeal
laparoscopic
suture

Not stated

Red Hat
Certified
Engineer
(RHCE)
certification
agency

RHCE examination

break into the
system without a
password

Not stated

Chicago plumber’s
exam

fabricate a
watertight system

Commentary
During the flight test, the prospective pilot is asked
to demonstrate proficiency in a number of flight
procedures, including pre-flight inspection, take-off,
navigation, flight manoeuvres, and stalls. At the
conclusion of the test, the pilot must do one last
thing – land the plane. If the pilot cannot land the
plane in three tries, the FAA examiner takes over
the controls, lands the plane, and fails the pilot – no
matter what level of proficiency the pilot has
exhibited in the prior exercises.
The practicum includes seven stations at which
examinees treat live animals exhibiting a variety of
symptoms and requiring a variety of treatments. At
one of the stations candidates are asked to spay a
cat or dog. If the candidate puts the animal’s life in
jeopardy, the attending veterinarian takes over and
tries to save the animal, and the candidate
discontinues practice and has failed the practicum.
Candidates who cannot add a new user to the
system will fail the exam, no matter what other skills
they exhibit. Obviously, no matter how well
candidates can install printers, load balance or tune
the system, or configure applications, all the
benefits their skills deliver are useless if new users
can’t access the system.
During the exam, a catastrophic failure of the
operating system is induced. If the candidate has
not backed up the system with each transaction, the
system crash becomes an unrecoverable event.
This is simply unacceptable for a competent
database administrator. Again, no matter what
other skills are exhibited, the candidate justifiably
fails and cannot continue the exam, since any other
skills are overwhelmed by the lack of a system
backup.
A candidate who is not able to tie the suture could
never complete an operation, no matter how
expertly performed.
A candidate is presented with a system that has
crashed. As frequently occurs in the real world, the
prospective system administrator does not have a
password for the system. If the candidate cannot
break into the system without a password, the
candidate fails the exam, because no matter what
skills of configuration, tuning, balancing or
integration the candidate possesses, those skills are
moot if he or she can’t get into the system.
The system is relatively simple and not contained
within a domestic or commercial structure, but
requires cutting pipe and soldering elbows, pipes
and sleeves into a watertight system. If the plumber

73 Laparoscopy, also known as diagnostic laparoscopy, is a surgical diagnostic procedure used to examine the organs inside the
abdomen. It is a low-risk, minimally invasive procedure that requires only small incisions. Laparoscopy uses an instrument called a
laparoscope to look at the abdominal organs.
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Examinations
authority

Assessment or
qualification

massage therapists’
practical exam

Landscape
Architect practical
exam
National
Commission for
the Certification
of Crane
Operators
(NCCCO)

NCCCO crane
operator’s exam

‘Gating task’

the massage
therapist must ask
the question, “Are
you experiencing
any pain in your
body?” before
beginning a
massage.
don appropriate
safety gear before
using the chainsaw
put the headache
ball in two 60gallon oil drums
separated by 180
degrees without
knocking the
drums over, in less
than three
minutes.

Commentary
can’t do that, he or she is just not a competent
plumber.

Without asking the question, the massage therapist
may aggravate an existing injury by massaging the
area over the injury.

If the candidate fails to don appropriate safety gear
before using the chainsaw, the candidate fails the
exam.
The locations of the drums are carefully specified so
that the crane operator must not only rotate the
boom, but must also simultaneously change the
elevation of the boom. Failing to complete this task
lost sufficient points that no amount of dexterity in
the rest of the exam could lead to a passing score.

It is interesting to note that the tasks are literally ‘life and death’ in some cases (the airline pilot, vet
and surgeon), or cause physical harm (the masseur’s exam harms a body, the plumber’s
presumably harms your kitchen). However, in others (the IT-based tasks in these examples), it is
more the case that one could not do the job to any sort of level if one could not do the ‘gating task’.
On the same pages in his article, Judd goes on to posit aspects of a definition of ‘gating tasks’. We
summarise his points in bullets below:
•
•
•

•

Tend to be performance items. There is little opportunity for guessing because the
response options are so extensive.
Test developers assume that performance on a gating item is very likely to be indicative of
performance subsequent to the test.
Gating items are always scored as domain-referenced items, not normed items, so
hypothetically all candidates could pass them. Indeed, since these appear to be
foundational tasks – e.g. a network administrator setting up a new user – one would
perhaps expect very high success rates on these tasks.
Because of the critical ramifications of scoring a gating item, they typically have extremely
objective scoring criteria. Criteria for gating items are specifically designed to minimize the
requirement for observer interpretation.

Following on from these examples and at least a partial definition of this type of tasks, we can posit
some suggestions for best practice in the use of gating tasks. 74 These mostly come from the Judd
or Buckendahl and Davis-Becker articles cited above. 75 However, some of them – in contrast –
come from our own practice on professional assessments. The suggestions that come from our
own experience are marked with an asterisk (*).

Strictly, definitions should be descriptive, and not judgemental or normative, and ‘suggestions for best practice’ should be the
reverse. However, in practice the two things overlap.
Swartz, N. (1997). Definitions, dictionaries, and meanings.
75 We reference the specific points which come from each article below.
74
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Best practice in the use of ‘killer questions’
‘Gating’ or ‘killer’ questions’, or ‘domain critical errors’ (DCEs) should be defined as part of job
analysis – that is, DCE should be something that existing practitioners have observed in work (e.g.
in fitness to practise cases, etc.). 76 That is both an invocation to consider domain
representativeness (and hence validity), as well as a plea not to over-use this quite drastic type of
item. DCEs should not be speculative or fanciful.
Indeed, testing programmes need to have some form of caution/inhibition that prevents their items
or tasks being spuriously nominated as ‘killers’ (e.g. more than one expert must deem a task to be
a ‘killer question’). 77
DCEs ought to be limited to ‘uncorrectable errors’ only. So, for example, if a candidate dentist
produces an X-ray that is unreadable, it may be possible to do another X-ray (subject to not
overdosing patients with radiation). 78 In contrast, if a candidate dentist removes the wrong tooth,
that cannot be put back in the mouth.
•

•

•

•

•

There is a distinct circumstance in which a candidate behaves unacceptably for some reason.
For example, if a candidate uses discriminatory language to a patient in a practical
examination, or arrives intoxicated, the examination agency is justified in removing that
candidate from the exam immediately. This, however, is a disciplinary matter within the rules of
the exam, and probably also evidence of lack of professional conduct within the occupation that
the candidate wishes to enter.
We would suggest that it is best practice if neither markers nor candidates knew that a
particular question, station etc. had been deemed to be a ‘killer question/station’ while either
sitting the exam or marking it. If they did, this might affect their behaviour (e.g. affect how
lenient or severe the markers were).
Killer questions are only going to be an issue of concern for otherwise passing candidates. If a
candidate would fail in any case, and they happen to get the killer question wrong, that is not
an issue. The issue only arises where a candidate would otherwise pass, but gets the killer
question wrong.
Killer questions offend against psychometric principles 79 in two senses; typically, high-stakes
decisions should be made on the basis of sufficient measurement information. A single
question will contain much less measurement information than a full test. Therefore, it is much
more likely that the results of a single question will be a misclassification (e.g. a person’s
observed score is ‘fail’, when their underlying, true score should be ‘pass’). 80 Secondly, having
a single, ‘killer’ question is tantamount to imputing a perfect, ‘Guttman scale’; that is, saying
‘beneath this level of difficulty a candidate will always get questions right, and above it they will
always get questions wrong’. 81 Guttman scales rarely exist in practice, because questions are
almost never arrayed perfectly along a single dimension of ability.
Making some sections of assessments ‘must pass’ can be thought of as sending a message
about the salience of a particular content area, and therefore driving improvement in that area

Buckendahl and Davis-Becker (2012), p. 5.
Ibid. at p. 10.
78 Ibid. at p. 8.
79 See: Childs, R.A., Dunn, J.L., van Barneveld, C. & Jaciw, P.W. (2007). Does it matter if you “kill” the patient or order
too many tests? Scoring alternatives for a test of clinical reasoning skill, International Journal of Testing, 7(2), 127-139.
80 Buckendahl and Davis-Becker (2012), p. 8.
81 Ibid. at p. 2.
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•

of practice. However, we have found that – in practice – making an assessment section
pass/fail can have the opposite effect. In an occupation in which practitioners’ writing skills (e.g.
case notes) were perceived as poor, making that assessment pass/fail may actually have
caused assessors to mark leniently and not give genuine formative feedback to candidates
(because they perceived the hurdle to be unfair, and/or because they did not wish to fail
otherwise competent candidates for a skill that many already in the profession were weak at).
Thus, in this context, having a hurdle actually inhibited the transmission of formative
information in the assessment.
The fact that something is deemed a critical error in a career-entrance examination does not
mean that practitioners in that occupation are therefore free from risk when carrying out that
task in their work (once qualified). One would expect potentially dangerous activities to have
quality and safety procedures around them in the normal day-to-day practice of the profession.
It would not be reasonable for a profession to say, ‘this action was deemed as something you
failed if you didn’t get it right in the entrance exam, therefore, we don’t need to check for it in
practice’.

2.2.3.

Complementarity

Harth & Hemker’s third column in Table 1 refers to complementarity. Whilst an assessment system
such as NVQ seems to be strictly designed on the conjunctive principle, we find that there are
always exceptions.
In the sub-sections below, we discuss several diverse examples of complementarity. These are
genuinely diverse (one would never argue that reasonable adjustments for disabled persons,
accreditation of prior learning, or recognising overseas professional status are – in any sense –
‘the same’), save that three have some element of an assessment component being moved out
and replaced by some complementary component.

2.2.3.1. Reasonable adjustments for disabled persons
The Equality Act 2010 applies in the United Kingdom. Also, there is a well-developed body of good
practice in respect of providing students with special arrangements if they have a disability. For
example, in many qualifications, Braille exam papers are provided. Generally, when such adjusted
versions are provided, the intention will be that the level of demand in the adjusted version remains
the same as that in the ‘mainstream’ version. It is not intended that the user of the adjusted version
benefits or is penalised by the fact of their using the adjusted version.
There is also the question of whether a candidate may be exempted from some aspect of a
qualification (e.g. not have to demonstrate an aspect of competence that they are unable to
demonstrate on account of their disability). Guidance on the Act suggests the following:
The Equality Act 2010 defines a ‘competence standard’ as an academic, medical, or other
standard applied for the purpose of determining whether or not a person has a particular
level of competence or ability.
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As long as the competence standards of a course of study are robust and nondiscriminatory, then these standards are NOT subject to adjustment for disabled students. 82
Given the above, it is reasonable to surmise that a disabled person still needs to meet all aspects
of a competence standard for an occupation qualification – provided all reasonable adjustments
have been made. 83
2.2.3.2. Accreditation of Prior Experience and Learning (APEL)
Many assessment systems providing entry to occupations provide some form of APEL. Via such
schemes, learners (especially mature students) can gain credit for skills, knowledge, or – in some
cases – professional and life experience gained outside the formal confines of the qualification
concerned.
Konrad (2001) states that those judging whether to allow applications for APEL typically consider
the following factors:
•
•
•
•

Authenticity – that the applicant has undertaken what is claimed
Directness – that the learning is specific, relevant and has been identified and categorised
Breadth – that the learning took place in a wider theoretical and vocational context which
was understood by the applicant
Currency – the learning is sufficiently recent to be relevant to currently proposed award 84

Student Disability Service. (2018). Reasonable adjustments and competence standards.
See also: Qualifications and Curriculum Authority. (2007). Meeting the challenge: single equality scheme achieving
equality for all.
84 Konrad, J. (2001). Accreditation of Prior Experiential Learning in the United Kingdom. Working paper, Workshop 2 of
the International Seminar on Credit Accumulation & Transfer in Leiria, Portugal.
82
83
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2.2.3.3. Professional status in some other jurisdiction
Some professionals from other jurisdictions may be able to practise their occupation in the United
Kingdom without the need to pass all criteria in some qualifying exam. Since the advent of Brexit,
the rules applying to European Union professionals seeking to work in the UK have changed 85;
they are likely to have less opportunity to have their home professional status accepted without the
need for some UK examination.
Various UK professions have qualifying exams for overseas practitioners (e.g. the Overseas
Registration Exam (ORE) 86 for dentists). In fact, in several occupations, the format of the
‘overseas’ version of the qualifying exam has been adopted and is or will soon be required for all
UK candidates to enter the profession (e.g. the Solicitors’ Qualifying Examination (SQE)).
2.2.3.4. Optionality within qualifications
Jobs in the modern world are complex. There are many different sorts of electricians or
hairdressers (for example) and so it is to be expected that vocational qualifications contain many
pathways with optional units, and the like. 87
Further, under any observational assessment system, it has been observed that candidates can
get wise and are adept at avoiding difficult tasks when an itinerant assessor or verifier visits them.
An assessor said the following to Milja Curcin as part of her research into observational
assessment.
…the candidates are quite savvy and make sure assessments happen in predictable
situations, they are not going to pick anything difficult out. It is difficult to request to see a
particular task because we can’t dictate to employers what and when they are doing it. If
you are not confident on something and really want to see something you can call them into
centre and put them through a simulation, but this rarely happens. 88
Assuming this informant is right, this shows an example of how an ‘assessment-wise’ candidate
can avoid being assessed on all learning outcomes (especially the hard ones).

2.2.4.

Disjunction

The US literature and practice refers to the concept of ‘disjunctive assessment’. It is defined as
follows:
An individual needs only to have an acceptable level of performance on one of the
assessments used to demonstrate "satisfactory" or "minimally acceptable" performance.
This model is defensible when there are several ways to demonstrate satisfactory
performance or multiple assessments of the same performance attribute. The disjunctive
model may also be appropriate in cases where retakes are permitted; here, users may

UK Centre for Professional Qualifications. (n.d.). Welcome to the Centre for Professional Qualifications' website.
General Dental Council (GDC). (n.d.). What is the ORE.
87 See: Harth, H. & Hemker, B. (2011). On the reliability of results in vocational assessment: the case of work-based
certifications, p. 46 for a complex hairdressing qualification structure – including mandatory and optional units.
88 Curcin, M., Boyle, A., May, T. & Rahman, Z. (2014). A validation framework for work-based observational assessment
in vocational qualifications, p. 78.
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consider only the highest score, or a typical/average score, or the most recent score, and
drop the other scores on that same assessment from consideration 89.
Disjunction is said to be ‘rarely used’. 90 To some extent, a qualification that is mandatory for a
candidate to pass, but which the person can re-take in the event of an initial failure may be
considered as ‘disjunction’. One such example would be the General Pharmaceutical Council
(GPhC)’s registration assessment. Candidates must pass this examination in order to practise as a
pharmacist in the UK. They may have up to three attempts to pass the examination – over
successive diets. Whilst different question papers are assembled for each diet, the intention is that
each particular paper represents the same underlying passing standard.

Wheeler, P.H. (1993). Decision making models for using multiple assessment results, p. 5.
Mehrens, W.A. & Cizek, G.J. (2012). Standard setting for decision making: classifications, consequences and the
common good. In Cizek, G.J. (Ed.). Setting performance standards: foundations, methods, and innovations. (Second
edition). (New York, NY: Routledge), p. 36.
89
90
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Following the desk-based research summarised above, four case studies were developed covering
doctors, nurses, midwives, skilled construction and building trades occupations and a caring
profession.
The reasons for choosing these specific occupations are given in the following table.

Table 5: Justifications for including specific case studies

Occupation

Undergraduate UK
doctors

International medical
professionals (doctors,
nurses and midwives)

Skilled construction and
building trades (oil and
gas rigger)
Skilled construction (UK
technical qualification)

A caring profession

Starting
page for
case study

29

Justification for inclusion
High-stakes profession.
Well-developed and copiously theorised approach to
assessment and qualification design, which has a
largely separate trajectory to qualifications subject to
regulation by UK exams regulators (QW, Ofqual, etc.).
Applies to medicine (but including nursing and
midwifery, as well as doctors).

Assessment regime centrally governed via regulators
GMC, rather than the more diffuse approach of UK
3838 undergraduate doctor assessment – in which
individual universities have substantial autonomy.
Professionals have already qualified in their home
country, so the assessment of competence is working
from a different starting point to undergraduates.
High-stakes environment.
45

Interesting alternative to the health and social care
sector covered by the other case studies.
This case study combines an example from overseas
with an occupational focus and the UK example, from
49 a technical qualification to provide some breadth within
an occupational area and approaches to its
assessment.
Shows an assessment system that is not about career
entry/licence to practise, rather about continuing
professional development (CPD).
5353
Nonetheless, many of the issues about how to sample
content, etc. still exist.

The production of the case studies was an iterative process that involved desk-based research and
interviewing stakeholders. Seven interviews took place (two per occupation with one occupation
only having one interview).
When potential participants were approached to take part in the research they were provided with
an information sheet (see Appendix 1: Information sheet, at p. 69, below) that outlined:
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•
•
•
•
•
•
•
•

the project aim,
what is involved in the study,
why their participation is needed,
what they will be asked to do,
what will happen to the information they provide,
how it will be used and reported,
data retention and
sharing a link to the privacy notice and contact details.

Most interviewees were provided with a high-level interview schedule to allow them to consider the
content in advance. The interview schedule is provided in Appendix 2. It covers an introduction and
housekeeping (purpose of the research, opting out, anonymity, data, recording, initial questions),
scoping, assessment design, assessment content and sampling, quality, managing risks to the
learner and public, stakeholder engagement and closing.
Ahead of the interviews the lines of inquiry were populated with publicly available information. This
was done to identify gaps and focus on where the interviews could add the most value. The
interview schedule was prioritised according to the gaps.
The interviews were recorded with permission for note taking purposes. Summary notes were
immediately written into the report to ensure coverage across all the lines of inquiry. These were
then supplemented with greater detail drawing on the contents of the interview recording and
documentation available in the public domain or referred to in the interview.
Almost everyone we spoke to asked to remain anonymous so the case studies are reported in
general terms rather than referring to specific individuals. In most instances the interviewees
directed us to publicly facing documents that were citable in place of their contributions.
The following section of the report presents the four case studies with a heading for each line of
inquiry.
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4.1.

Case study 1: Undergraduate UK Doctors

4.1.1.

Competencies being assessed

The standards and requirements of medical education and training are set by the General Medical
Council (GMC). Newly qualified doctors will have achieved the capabilities set out in official
guidance referred to as ‘Outcomes for Graduates’. The outcomes are structured into three levels,
professional values and behaviours, professional skills and professional knowledge. These are
broken down into 156 sub-components. 91
These outcomes are supplemented by 23 practical skills and procedures grouped into five areas
(the assessment of patient needs, diagnostic procedures, patient care, prescribing, therapeutic
procedures) that newly qualified doctors must demonstrate the satisfactory completion of
competence, these are split into three levels:
•
•
•

safe to practise in simulation
safe to practise under direct supervision
safe to practise under indirect supervision: 92

How this translates into a curriculum will vary by medical school.
Each module can be subdivided into different areas of knowledge, skill and attitude and a
programme of assessment is mapped onto this content via a process known as blueprinting
(described in more detail below).

4.1.2.

Assessment design

Undergraduate doctors in the UK are currently assessed by their individual medical school. Each of
the 43 undergraduate medical schools 93 has the freedom to specify their own approach to
assessment and the different medical schools are regulated by the GMC. 94 This case study
examines the approaches adopted by some medical schools, but it should not be assumed that all
the medical schools are the same.
The GMC has carried out a review of assessment systems adopted by medical schools and
considers variation to be valuable in encouraging the sharing of ideas and development of
innovative practices. That said, all systems are required to meet the standards set out in
‘Outcomes for Graduates’.
The GMC does not specify which assessment methods should be used. Assessments typically
include:
•
•

formal written and clinical examinations
workplace-based assessments

GMC (2020). Outcomes for graduates.
GMC (2019). Practical skills and procedures.
93 Medical Schools Council (2021). Members.
94 Medical Schools Council (2021). Medical Schools.
91
92
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•
•
•
•
•

essays
research projects
presentations
self-assessment
reflective practice 95

For example, the assessments at Dundee Medical school include: essays, case discussions, selfdirected research, online exams – usually multiple choice, anatomy spot tests, Objective
Structured Clinical Exams (OSCEs) and professional portfolio. 96
Medical schools develop their own assessment strategies which include hurdle exams that require
passing before students progress to the next stage of study and high-stakes assessments that are
typically larger and take place at the end of a significant body of learning. It is for the medical
school to justify why an assessment is high-stakes or a hurdle as part of their assessment strategy
design. Several medical schools adopt an approach of programmatic assessment as part of their
strategy, which includes a mixture of formative and summative assessment.
The rationale for using programmatic assessment is summarised in key academic papers such as
those written by Schuwirth and van der Vleuten (2005 97, 2012 98). They argue that judgements
about the suitability of an assessment process need to carefully consider how different assessment
instruments are combined, as each instrument has its own strengths, weaknesses and purpose in
the programme. They refer to a utility model in arguing that selecting assessment methods
involves context-dependent compromises and assessment characteristics should be weighted
differently depending on the purpose and context. According to the programmatic approach even
methods that are less structured and standardised can have utility if used appropriately. The long
duration of doctors’ training allows for a programme of assessments that may not be appropriate
for many other occupations where the body of knowledge and skills is smaller.
Manchester Medical School includes both summative exams (where candidates are required to
demonstrate they have reached the required standards to progress to the next phase of the
course) and formative tests (which tell candidates how they are performing on the course and how
they can improve). The assessments include: written examinations; OSCEs; workplace-based
assessments; reflective portfolio work; written reports to assess personalised modules;
assessment of professional behaviour. Summative assessments normally happen at the end of
each year, with formative assessments occurring at regular intervals throughout the course. 99
Similarly, Leeds School of Medicine carries out regular assessments for learning throughout the
year, and in year assessments provide clear links to the outcomes and future assessments. They
allow for effective feedback and early intervention and support if needed. At the end of each year

GMC (2020). Outcomes for Graduates.
University of Dundee. (2021). Teaching and assessment for Medicine MBCHB.
97 van der Vleuten, C.P.M. and Schuwirth, L.W.T. (2005). Assessing professional competence: from methods to
programmes. Medical Education. 39: 309–317.
98 Schuwirth, L.W.T and van der Vleuten, C.P.M. (2012). Programmatic assessment and Kane’s validity perspective.
Medical Education. 46(1), pp.38–48.
99 Manchester University (2021). MBChB Medicine / Course details.
95
96
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there are assessments for progression, these are typically single best answer questions, projects,
case reports and OSCEs. 100 101
As part of the formative testing at Leeds School of Medicine, sequential testing is used. Each
sequential test is made up of two parts, a “screening” test (S1) that all candidates take, and then a
second “test” (S2) which only the weaker candidates sit. 102 The second test is not a resit but seen
as an extension of the first assessment that is aimed to collect additional information to make a
more accurate judgement of occupational competence. There is no expectation of remedial
behaviour in the week or so between the tests. As such the blueprinting of the topics and domains
to be assessed is crucial.” 103 Students who do not meet the required standard on the full sequence
in either year 4 or year 5 are required to repeat the full year, followed by resit assessment in the
same sequential format, taken alongside their new peer group.
Many traditional exams have a cut score, below which the candidate fails and is required to resit
the test within a relatively short window. It has been argued that these traditional models of
assessment do not always seem to identify weaker students who are ‘at risk’ of further failure or
provide them the time, resources and support they might need to improve their long-term
performance. With only the weaker candidates required to sit a second assessment, this approach
is considered to lower the overall assessment burden by targeting assessment at where it is most
needed (in the critical borderline candidates).
Determining the cut scores for any given assessment is usually undertaken by a standard setting
panel that is made up of subject matter experts. The key point to flag is that, whilst medical schools
require students to pass all of their assessments, the cut score for any given assessment is rarely
full marks, therefore whilst blueprinting ensures that a wide range of content is covered in an
assessment the student does not necessarily need to get a correct mark in every area.

4.1.3.

Sampling assessment content

Undergraduate doctors are required to cover a large body of knowledge over five years of study.
The GMC recommends creating an assessment blueprint to map out how the content is covered
across the different assessment methods.
The GMC define a blueprint as a template used to define the content of a given test often designed
as a matrix. 104
The University of Aberdeen describes the purposes of blueprinting as to:
•
•

“provide a clear link between the stated aims of a curriculum, the learning experiences and the
assessment. Where this is achieved, an assessment is said to have good content validity.
to demonstrate that an assessment has a defensible design, such that there is a fair balance of
questions reflecting the time devoted to the component parts of the overall curriculum.

Leeds School of Medicine (2021). Assessment.
University of Leeds (2021): KEY ASSESSMENTS IN THE MBCHB
102 Homer, M., Fuller, R. and Pell, G. (2018). The benefits of sequential testing: Improved diagnostic accuracy and better
outcomes for failing students. Medical Teacher. 40(3), pp.275–284.
103 Pell, G., Fuller, R., Homer, M. and Roberts, T. (2013). Advancing the objective structured clinical examination:
sequential testing in theory and practice. Medical Education. 47(6), pp.569–577.
104 General Medical Council (2011). Assessment in undergraduate medical education.
100
101
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•

provide a transparent method of supporting the effective learning of students”. 105

According to Sales et al (2010) “Blueprinting is an integral component in the design of any
assessment system. To be effective, blueprints should:
•
•
•
•
•

be easy to use
be designed to reflect the length and breadth of the curriculum that is being assessed
guide the test designers with regard to commissioning item/case writers
provide the essential link between the curriculum and its assessment system
enable systematic and faithful sampling of common and important problems using the derived
test specification, so ensuring the assessment content is consistent over time.” 106

Ismail et al (2020) set out seven steps for constructing an assessment blueprint:
1. Define the blueprinting purpose and scope
2. Tabulate curricular content
3. Identify impact and frequency
4. Categorise curricular content based on relative weightage
5. Decide on percentage of questions for each category
6. Decide on number of items for each assessment task
7. Assign questions to lecturers for items preparation 107
It is difficult to obtain example blueprints in the public domain. An example provided by the GMC
comes from doctors’ specialty training provided by the Royal College of Obstetricians and
Gynaecologists. The curriculum/assessment blueprint for their speciality on community sexual and
reproductive health has each learning outcome as a row and the different assessment methods as
columns. It is large document, running to over 200 pages. 108

University of Aberdeen (2020). Assessment Handbook.
Sales D, Sturrock A, Boursicot K, Dacre J. (2010). Blueprinting for clinical performance deficiencies--lessons and
principles from the General Medical Council's fitness to practise procedures. Med Teach.; 32(3) :e111-4. doi:
10.3109/01421590903386781. PMID: 20218825.
107 Ismail, MA-A, Mat Pa, MN, Mohammad, JAM, & Yusoff, MSB. (2020). Seven steps to construct an assessment
blueprint: a practical guide. Education in Medicine Journal. 12(1): 71– 80..
108 Royal College of Obstetricians and Gynaecologists. (n.d.). Curriculum / assessment blueprint. speciality in community
sexual and reproductive health.
105
106
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4.1.4.

Implications of sampling

Within the traditional medical assessment model “Wide sampling across multiple stations/items
coupled with structured/standardized designs is argued to generate sufficient measures of whole
test and station/item level quality that then support robust and defensible high-stakes decisionmaking” (Pell et al. 2010; Fuller et al. 2013; Pell et al. 2015 as cited by Homer et al 2018). 109
The relative frequency with which a doctor is likely to encounter the topic combined with its
importance steers some of the selection of content below the level of the blueprint. These
decisions are made by subject matter experts.
The implication of blueprinting is that every learning outcome is covered by at least one form of
assessment and that every assessment must be passed. This fits with the standard approach to
curriculum and coverage in vocational qualifications. 110 For many formative assessments, doctors
are deemed competent or not, rather than graded but there is a push for providing detailed
feedback within the assessment for learning approach. There are tensions between the burden of
the assessment on the learners and the feedback they need to develop in their studies.
Within some validity frameworks, the notion of reliability is entwined, in the sense that an
assessment that is not reliable cannot be valid. To be reliable, the items included in an assessment
and the scores gained from them need to be sufficiently representative of the universe of all
possible scores. In other words, the items designed and selected to assess a learning outcome
need to be representative enough of that learning outcome so as different items would yield the
same score. This relies on the assumption that the learning outcome is internally consistent or
homogenous. Blueprinting is a way of achieving representativeness of the sample of observations.
The challenge for the assessment designers is to make the most convincing argument of content
representation. Where the content for an assessment is considered homogenous, sampling needs
to be broad enough to remove the impact of unwanted variance; whilst where the content is
heterogeneous, the argument stands that all aspects of the content need to be included in the
sample”. 111 For knowledge assessments, whilst all learning outcomes are covered, it is not
possible to test every sub-component of each outcome, meaning there is a limit in terms of what is
practically feasible. Van der Vleuten and Schuwirth (2005) flag that it is not just the content of the
assessment items that needs to be carefully sampled; any other key contextual variables such as
examiners and patients in the case of OCSE stations must also be sampled. This becomes
increasingly difficult when real patients and real clinical settings are used as in some medical
schools, for example on the course offered at Aberdeen University. 112
Blueprinting assigns learning outcomes to assessment methods but it is a challenge to know how
much detail each assessment requires. The whole task approach whereby a competency is the
ability to undertake a complex professional task by drawing on cognitive 113, psychomotor and
affective skills is arguably more sensible than breaking down a competency into smaller and

Homer, M., Fuller, R. and Pell, G. (2018). The benefits of sequential testing: Improved diagnostic accuracy and better
outcomes for failing students. Medical Teacher. 40(3), pp.275–284.
110 AlphaPlus. (2014). Validation of vocational qualifications. Also, page 13 onwards in this document for a detailed
review of related issues.
111 Schuwirth, L.W.T. & van der Vleuten, C.P.M. (2012). Programmatic assessment and Kane’s validity perspective.
Medical Education. 46(1), pp.38–48.
112 University of Aberdeen (2020). Assessment Handbook.
113 Including specialist knowledge
109
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smaller units and assume that mastery of the parts will lead to competent performance of the
whole. 114
Assessing general professional competencies 115 such as ability to work in a team, metacognitive
skills, professional behaviour, the ability to reflect and carry out self-appraisal are arguably more
challenging than assessing knowledge using multiple choice questions. Van der Vleuten and
Schuwirth (2005) argue the assessment of these general competencies requires qualitative rather
than numeric data that point towards rigorous professional judgement of quality, which is arguably
more difficult to achieve and standardise.

4.1.5.

Managing risk to learners and public

The purpose of the programme of assessments is to ensure that only students who are competent
progress through and become doctors. One risk is therefore that someone who is not competent
slips through.

4.1.5.1. Standard setting
The cut scores for the knowledge assessments need to be set sufficiently high to guard against
this whilst also allowing for some incorrect answers. Whilst each individual assessment must be
passed there is room for students to answer knowledge test items incorrectly. Each medical school
does this differently, but Angoff and Hofstee methods are widely cited. 116 These methods require a
panel of subject matter experts to consider each assessment item in relation to a minimally
competent candidate to judge how many would get the item correct and what the minimum and
maximum permissible pass mark and failure rate would be.
When setting the standards for knowledge assessments, which typically take place using Angoff
methods, panels tend to add two or three percent to pass marks to protect the public by making the
hurdles a bit harder than would be set by the subject matter experts alone. The pass marks for
knowledge assessments are almost never 100 per cent, which is something that the general public
can struggle to comprehend. One rationale for a lower pass mark, typically in the region of 70 per
cent, is that the items on the test vary each year. Whilst there are some common anchor items,
there are also items that appear in a test format for the first time. In such instances there is no data
relating to the difficulty of the item. Some items may be extremely difficult, and beyond what is
required to demonstrate competence, and therefore it is not always appropriate to have a pass
mark of 100 per cent. There is also the argument that if everyone answers an item correctly it may
be too easy, as it does not discriminate between candidates. Defining what is too easy or difficult is
ultimately a difficult task. 117
An opposing risk is that the assessments are so difficult that too many candidates fail, and the
labour supply is compromised. This poses a risk to patients in a different way: if they are unable to

114 van der Vleuten, C.P.M and Schuwirth, L.W.T. (2005). Assessing professional competence: from methods to
programmes. Medical Education. 39(1), pp.309–317.
115 These are not specific to the medical profession.
116 General Medical Council (2011). Assessment in undergraduate medical education.
117 An alternative argument could be that the knowledge base of medicine is very broad and deep, and it is inevitable that
individuals will have different levels of interest in specialist areas (there is no single ‘type’ of doctor) and inevitably strengths
and weaknesses in their knowledge. This reflects the reality that a health service needs generalists and specialists.
A similar point is made in respect of the ‘caring profession’ (case study four). Indeed, Helen Harth’s description of the
many units in a hairdressing NVQ (see footnote 87) suggests that most jobs are complex in modern societies.
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access a doctor due to demand outstripping supply. It also poses financial risks to the learners and
medical schools as the costs associated with training are substantial, with places at medical school
being highly competitive.
4.1.5.2. Standardisation across medical schools
There has been a recent push from the GMC to offer further standardisation across medical
schools. Medical schools vary in their approaches to medical education which makes it difficult to
compare standards. Whilst previously only international medical graduates were required to sit a
GMC registration exam (PLAB), (examined in case study two) the GMC is introducing the Medical
Licencing Assessment (MLA) to be sat by all doctors new to working in the UK, from 2024,
including all new UK graduates. 118
The MLA will be made up of an on-screen applied knowledge test and a clinical and professional
skills assessment (OCSE). “The MLA will give patients and employers greater confidence in
doctors new to working in the UK, wherever they were educated or trained”. It is intended to cover
the same content as the curriculum covered by medical schools, so no additional preparation is
required. 119
Further training and supervision
The doctors’ career journey is heavily supervised. Once completing medical school a doctor can
only gain full registration after Year 1 of Foundation training (six years of training) and even after
this there are additional years of training before they can join the GP or specialist registers.
Therefore, postgraduate exams also provide a further hurdle that doctors need to clear before they
can practise unsupervised.
Once licensed doctors are practising, they must engage in an annual cycle of appraisal and review,
and every five years they need to complete revalidation. Revalidation is a regulatory requirement
that evaluates a doctor’s fitness to practise. It aims to support doctors to develop their practice,
improve clinical governance and provides patients with confidence that a doctor’s licence is up to
date. As part of the revalidation process most doctors take part in a process that involves their
annual appraisal that is based on GMC guidance and a recommendation from their responsible
officers, which is based on their appraisals and clinical governance information. 120
Fitness to practise
At the extreme end of the spectrum, risk to the patients can be addressed by removing a doctor or
students’ ability to practise. Medicine is a highly regulated occupation, so mechanisms are in place
to address concerns about competency. Medical schools are responsible for identifying and
dealing with students whose fitness to practise is impaired 121, whilst the GMC is legally required to
investigate most complaints made about the behaviour, health or performance of registered
doctors. The GMC can sanction doctors to protect patients, maintain confidence in the medical
profession and uphold the standards we expect of doctors. This includes issuing warnings and
undertakings or, in more serious cases, restricting, suspending or revoking a doctor’s registration.
All actions taken are published on the medical register which is available to the public. 122 It should

General Medical Council (2021). Medical Licencing Assessment.
General Medical Council (2021) MLA Content Map.
120 General Medical Council (2021). Registration and licensing.
121 General Medical Council (2021). Professional behaviour and fitness to practise.
122 General Medical Council (2016). Information for doctors under investigation. Our sanctions. .
118
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be noted that such actions are relatively rare. In 2018 approximately 1,500 doctors were
investigated following complaints from the public, employer, other doctors, self-referral, police or
other sources. Of these investigations fewer than 100 doctors were suspended or erased from the
medical register, 200 were given conditions or undertakings, warnings or advice but the vast
majority were closed with no further action. 123
Wakeford et al (2018) found that fitness to practise sanctions in the UK are predicted by poor
performance on the postgraduate exams for the Royal College of Physicians and the Royal
College of General Practitioners. 124

4.1.6.

Stakeholder engagement

Students, teaching staff, patients, employers, regulators and the general public are all key
stakeholders in the context of medical undergraduates.
4.1.6.1. Students
Medical students are the ‘doctors of tomorrow’ so it is important to ensure that the assessments do
not deter competent students from completing their training. Leeds School of Medicine has an
international reputation for high quality assessment; it notes five principles that guide their
assessment design in relation their students 125:
1.

Less assessment and better assessment, including in-course assessment to guide
progress and prepare for progression exams.

2.

Authenticity: testing common, important materials at the appropriate stage.

3.

Achievement: celebrating success in exams, innovation and enterprise.

4.

Assessment for learning: to allow students to monitor their progress through a variety of
assessments including online weekly quizzes, practice and mock questions/OSCE and
workplace assessments.

5.

Student owned assessment: using assessment tools that help the students take control of
their assessments and investing in self-assessment.

4.1.6.2. Assessment Alliance
Designing good assessments can require considerable time resource and expertise. Within the
UK, the Assessment Alliance partnership supports medical schools in improving undergraduate
assessment practice with the aim of ensuring the confidence of the public, employer and the GMC
in the quality of medical school graduates. It does this by emphasising collaboration rather than
competition and through sharing experience and resources. The medical schools are able to draw
on a communal bank of examination questions (and some OSCE stations and multiple miniinterviews) that can be used for arranging formative and summative assessments. The
collaborative aspect allows for some exploring of equivalency of standard of the different medical
schools. 126

General Medical Council. (2021). SOMEP reference tables.
Wakeford, R., Ludka, K., Woolf, K. et al. (2018). Fitness to practise sanctions in UK doctors are predicted by poor
performance at MRCGP and MRCP(UK) assessments: data linkage study. BMC Med 16, 230.
125 University of Leeds (2021). Introduction to assessment.
126 Medical Schools Council (2021). MSC Assessment Alliance.
123
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4.1.6.3. Patients
Many medical schools have stakeholder engagement activities involving patients and the public.
For example, Patient Partners at Anglia Ruskin University involve volunteers from the local
community to act as real patients to allow student doctors to train and be assessed. 127 Similar
programmes are present at other medical schools including the University of Glasgow’s volunteer
patient programme and the University of Sunderland’s Patient, Carer and Public Involvement
programme where the general public can take part in some of the high-stakes end of year
examinations. 128 129 Whilst primarily aiming to maximise the validity of teaching and learning,
involvement of the public in the assessments goes some way to provide transparency in terms of
the competence of doctors in training.
The Patient Carer Community at Leeds University has been involved in the design, delivery and
assessment of OSCE stations for over a decade. They contribute to the writing of scenarios based
on their own patient and carer experience and develop marking sheets. 130
4.1.6.4. Public
Keele University provides opportunities for members of the public to take part in the interviews of
prospective medical students and sit on the School of Medicine Committees. Each committee
usually includes two lay members, everyone on the committee has an equal voice and is given the
chance to speak. There is a committee dedicated to assessment which determines the criteria for
progression through the course. It oversees the methods of standard setting to ensure consistency,
monitors assessment data and ensures suitable feedback and mock assessment. 131
4.1.6.5. Key interest groups
Stakeholder groups put pressure on those writing undergraduate and postgraduate assessments
to cover the content that they represent. This can be difficult as the stakeholder groups often
consider their topic, for example anorexia or domestic violence to be underrepresented but – given
that curriculum and assessments are time-limited – additional coverage in one area inevitably
results in less coverage elsewhere.
Other groups include the British Medical Association, the trade union and professional body for
doctors. 132

Anglia Ruskin University website (2021). Patient Partners.
University of Glasgow website (2021). Simulated Patient Programme.
129 University of Sunderland website (2021). Patient, Carer and Public Involvement.
130 University of Leeds website (2021). Patient Carer Community.
131 Keele University website (2021). Lay member / public involvement at Keele University School of Medicine.
132 British Medical Association website (2021).
127
128

|38|

4.2.

Case study 2: International medical professionals (doctors,
nurses and midwives)

Assessing the occupational competence of medical professionals who qualified outside the UK is a
high-stakes assessment context that relies on sampling of content. These assessments form part
of the licence to practise application, without which doctors and nurses are not permitted to work in
their medical capacity in the UK.

4.2.1.

Competencies being assessed

Doctors that graduate from a medical school outside the UK, European Economic Area or
Switzerland usually need to take the Professional and Linguistic Assessments Board (PLAB) test
to ensure that they are at the same level as a doctor starting their second year of the Foundation
Programme in the UK. This assessment is provided by the GMC (not medical schools), so has a
single assessment strategy. Similarly, overseas nurses (and nurses who have taken a break from
practice 133) are required to take a Test of Competence (ToC) to join (or re-join) the register in
England. The test of competence is provided by the Nursing and Midwifery Council. 134
Whilst the assessment of undergraduate doctors and nurses takes place over a number of years,
the PLAB and ToC is restricted to a knowledge test and a limited number of OSCE stations. It
cannot cover the same volume of content as undergraduate training; therefore the assessments
must be sampled. 135

4.2.2.

Assessment design

Both doctors and nurses are required to take a knowledge test in the form of a multiple-choice test
and an OSCE. The nursing and midwifery assessments are split into five fields: adult, child, mental
health or learning disabilities and midwifery. The latter is treated separately to the four fields of
nursing.

4.2.3.

Knowledge assessments

Doctors are required to sit a multiple-choice exam made up of 180 single best answer questions.
Each question provides a short scenario followed by five options. Candidates are allowed three
hours to complete the test. 136
Nurses and midwives are required to take a computer-based test (CBT) made up of 100 single
best answer theory questions. Each field-specific, clinical practice test consists of generic
questions and questions that are specific to their field of nursing. Nurses are also required to sit a

Doctors working in the NHS must be registered with the GMC and hold a licence to practise. When taking a break
from clinical practice doctors often choose to show they are in good standing by holding registration only. They do not
necessarily sit an assessment (although there is a GP International Induction and Return to Practice Programme and
other training available) to restore their licence to practise but holding a licence has revalidation implications which may
encourage doctors to relinquish their licence.
134 Nursing and Midwifery Council (2021). Register as a nurse or midwife if you trained outside the UK: step by step.
135 This could be construed to mean that the assessments in case study 1 are not samples – but of course they are because
the learning outcomes and assessment items are still a sample of all possible learning outcomes and assessments for
assessing undergraduate competence. However, the essence of the assessment in UK undergraduate medical
assessment is that it happens throughout a five- or six-year training programme; there are copious opportunities for
assessment. In contrast, the PLAB has to cover similar content in a much shorter time period.
136 General Medical Council (2021). What is the PLAB 2 exam?
133
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short numeracy test. They have 30 minutes to complete 15 numeracy questions. 137 Candidates are
allowed three hours to complete both parts. 138

4.2.4.

Objective structured clinical exam (OSCE)

For doctors, the practical OSCE is made up of 16 scenarios each lasting eight minutes. The
scenarios are intended to reflect real-life settings including a mock consultation and an acute ward.
Candidates are allowed approximately three hours to complete the test, with short breaks between
scenarios and two rest stations. 139
Competency in the doctors’ OSCE is assessed across three skills domains:
• Clinical examination: formulating a diagnosis, explaining something to a patient and
formulating a management plan.
• Practical skills: history taking, physical examination, practical procedures, investigations
leading to a diagnosis.
• Interpersonal skills: establishing rapport with the patient, open and closed questioning,
involving the patient and demonstrating professionalism and understanding of ethical
principles.
For nurses, the practical OSCE is made up of 10 stations. Candidates are allowed approximately
two and a half hours to complete the test including short breaks.
Within the nursing context OSCEs are used to “provide a holistic and realistic focus on assessment
of performance rather than specific elements. The OSCE represents the complex demonstration,
application and synthesis of care delivery required from a registered nurse in the relevant field of
practice. The OSCE stations do not generally include test items that operate below the Bloom’s
taxonomic level of analysis and evaluation, because such lower levels can be assessed more
simply in the CBT.
The OSCE requires the applicant to demonstrate literacy in professional and technological
language through written, spoken and digital communication and understanding. Although
numeracy skills are assessed explicitly in the CBT Part A, some numeracy skills are also assessed
in the OSCEs.” 140
The competencies tested are split into four areas 141:
• Assessment, planning, implementation and evaluation are linked together around a single
scenario. (Four stations)
• Skills are linked in pairs. (Four stations)
• Values and behaviours. (One written station)
• Evidence based practice. (One written station)

To demonstrate the ability required of a nurse, for example drug calculations used for dispensing.
Nursing and Midwifery Council. (2021). Test of Competence 2021 CBT information booklet.
139 General Medical Council. (2021). What is the PLAB 2 exam?
140 Nursing and Midwifery Council. (2021). Test of Competence 2021 Test specification.
141 Nursing and Midwifery Council. (2021). Test of Competence 2021 OSCE information booklet.
137
138
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4.2.5.

Sampling assessment content

Arriving at the sampled content takes place partly by the blueprinting process also used in the
assessment of undergraduate doctors.
The GMC provide the PLAB blueprint 142 which contains 130 Excel tabs. Clearly it is impossible to
test all these areas with any level of depth, for example Vertigo with any cause including Ménières
disease, Labyrinthitis, Cancer, Cerebellar lesions, Benign positional, Toxins (including alcohol).
Similarly, for the NMC Test of Competence 2021, the content is mapped to the seven platforms of
the Future Nurse standards and to the six domains of the Future Midwife standards. 143 The
blueprints for each field (midwifery 144, adult nursing 145, children’s nursing 146, learning disabilities
nursing 147 and mental health nursing 148) are in the public domain. These break down the content
required by the assessment method (knowledge test or OSCE).
For each field the blueprint maps the seven platforms of nursing standards. 149
The standards
• “represent the knowledge, skills and attributes that all registered nurses must demonstrate
when caring for people of all ages and across all care settings
• reflect what the public can expect nurses to know and be able to do in order to deliver safe,
compassionate and effective nursing care
• provide a benchmark for nurses from the European Economic Area, EU and overseas
wishing to join the register and provide a benchmark for those who plan to return to practice
after a period of absence”
The seven platforms for nursing are:
1.

Being an accountable professional

2.

Promoting health and preventing ill health

3.

Assessing needs and planning care

4.

Providing and evaluating care

5.

Leading and managing nursing care and working in teams

6.

Improving safety and quality of care

7.

Coordinating care150

General Medical Council. (2021). PLAB test blueprint.
PearsonVue. (2021). NMC Practice tests.
144 Nursing and Midwifery Council. (2021). Test of Competence 2021 blueprint. Midwifery.
145 Nursing and Midwifery Council (2021). Test of Competence 2021 blueprint. Adult nursing.
146 Nursing and Midwifery Council (2021). Test of Competence 2021 blueprint. Children’s nursing.
147 Nursing and Midwifery Council (2021). Test of Competence 2021 blueprint. Learning disabilities nursing.
148 Nursing and Midwifery Council (2021). Test of Competence 2021 blueprint. Mental health nursing.
149 And six areas that apply to midwives.
150 More can be found in Nursing and Midwifery Council (2021). Test of Competence 2021 blueprint. Adult nursing.
142
143
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The nursing CBT is also mapped to the seven platforms whilst simultaneously considering the
different levels of Bloom’s Taxonomy. The test ensures that there is coverage across the different
levels beginning with remembering and understanding which makes up 38 per cent of the items,
followed by items that relate to applying and analysing knowledge (32 per cent) and the final 30 per
cent of items relating to evaluation and creation. The test specification provides candidates with a
breakdown of the number of questions by platform and taxonomy level making the assessment
sampling transparent for candidates. 151 This approach is also taken outside medicine, for example
in accountancy. 152
The nursing APIE (assessment, planning, implementation and evaluation) OSCE stations are
mapped to ensure a wide range of standards is assessed across the 10 stations. The APIE
stations can be paired with skills stations that complement the assessed standards. Similarly, the
skills stations are written to elicit accessible actions linked to the nursing standards.
The assessment design specifies which APIEs can be used with which skills stations. “There is
some flexibility – for example, a single APIE can be paired with different skills station pairings – but
in each approved grouping, a wide range of standards will be assessed, in a range of different
contexts. The permitted groupings of stations are also determined by the relative demand of the
different stations. This means that easier stations are paired with more demanding stations to
ensure that any grouping of stations is of comparable difficulty. This will ensure fairness to all
candidates.” 153

4.2.6.

Implications of sampling

Within the blueprint there is potential for many areas to be tested within a single proficiency, this
judgement is made by the subject experts who are responsible for writing the assessments and the
assessment experts who work alongside them. The assessment authors have expertise as
practising doctors or nurses and are able to judge that an appropriate balance of content is
achieved. The assessments are discussed with a variety of panels and working groups. The
assumption is that the volume and spread of content included across the knowledge assessment
and the OSCE stations is sufficient to sift candidates according to level of competency.
The sampling must be balanced against the volume of candidates sitting the assessment each
year. In 2019 11,000 candidates sat PLAB 1 and 9,000 sat PLAB 2 154 whilst approximately 12,000
nurses joined the NMC from outside the EEA during the same period. 155 In other words the number
of candidates is relatively large meaning the assessment needs to be manageable from an
administrative perspective.
The public facing OSCE guidance documents for both doctors and nurses indicate content that
may be included (see Table 6). The assumption is that the candidates should be competent in all
the areas and prepare accordingly. The candidates are unaware of the combination of stations that
will form their assessment and the stakes of the assessment are so high for the candidate (their
employment is dependent on it and the costs of the tests is also relatively high when you consider
the exchange rates) they prepare for all of them.

Nursing and Midwifery Council (2021). Test specification
CIMA (2019). Strategic level examination blueprint.
153 Nursing and Midwifery Council (2021). Test of Specification. (Page 11)
154 General Medical Council (2021). Recent pass rates for PLAB 1 and PLAB 2.
155 Nursing and Midwifery Council (2020).
151
152
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Table 6: Examples of the range of skills tested across the OSCE stations
The practical skills may include:

Doctors

Checking blood pressure
Performing venepuncture
Inserting a cannula into a peripheral vein
Calculating drug dosage
Giving intravenous injections
Mixing and injecting drugs into an intravenous bag
Giving intramuscular and subcutaneous injections
Basic cardio-pulmonary resuscitation (adult and
child)
Suturing
Interpreting an electrocardiogram, x-rays or results
of other investigations
Interpreting basic respiratory function tests
Performing urinary catheterisation
Taking a cervical smear
Safe disposal of sharps.

Nurses
and
midwifery

Administration of Inhaled Medication
Aseptic non-touch technique
Catheter specimen of urine collection
Fluid balance chart
In-hospital resuscitation (without defibrillation)
Intramuscular injection
Mid-stream sample of urine and urinalysis
Peak expiration flow rate
Removal of urinary catheter
Subcutaneous injection
Paediatric basic life support – infant and child
(children’s nursing)
Auscultation of foetal heart (midwifery)
Newborn examination (midwifery)
Palpation (midwifery)
Calculating drug dosages
Hand hygiene
Medication administration
Physiological observations
Safe disposal of sharps, Wound care.

Interpersonal skills may include:
Explaining diagnosis, investigation and
treatment
Involving the patient in the decisionmaking
Communicating with relatives
Communicating with health care
professionals
Breaking bad news
Seeking informed consent/clarification
for an invasive procedure or obtaining
consent for a post-mortem
Dealing with anxious patients or
relatives
Giving instructions on discharge from
hospital
Giving advice on lifestyle, health
promotion or risk factors. 156
Clearly explaining care, diagnosis,
investigations and/or treatments
Involving the patient in decision-making
Communicating with relatives and
healthcare professionals
Seeking and obtaining informed
consent
Active listening
Dealing appropriately with an anxious
person or anxious relatives
Providing clear instructions on
discharge
Providing advice on lifestyle, health
promotion or risk factors
Demonstrating compassion and care
during communication
Clear documentation that meets the
requirements of NMC (2018) ‘The Code
Professional behaviour
Professional attitude 157

Both the GMC and NMC use the Angoff method to set the cut scores for the knowledge tests
(doctors include one standard error of measurement). 158 159 The key implication here is that not all
questions must be answered correctly to pass the test. One exception here is the pass mark for the
nursing numeracy test, which is full marks, because dispensing medication can result in death if
done incorrectly.

General Medical Council (2021). PLAB 2: how you will be assessed.
Nursing and Midwifery Council (2021). Test of Competence 2021 OSCE information booklet.
158 General Medical Council (2021). Your results.
159 Nursing and Midwifery Council (2021). Test of Competence 2021. Test Specification.
156
157
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For the OSCE stations doctors are assessed against three domains (data gathering, technical and
assessment skills; clinical management skills and interpersonal skills). The examiner does not
know the pass mark when assessing the candidates. The GMC adds up the pass mark for each
station and adds one standard error of measurement. 160 Candidates must meet or exceed the total
score and pass a minimum of ten of the 16 stations. 161 For the nursing OSCE candidates need to
pass all 10 stations. The results are collected from checklists and holistic scoring and are used
alongside professional judgement to agree the pass mark for each station. 162
Ultimately, the assessment designers and the subject matter experts involved in the process need
to be confident that the knowledge assessment and the OSCE stations assess the competencies
required enough to allow them to practise in the UK. There are some additional checks and
balances in place to help manage the risks associated with providing a licence to practise in a
high-stake setting and these are explored in more detail in the next section.

4.2.7.

Managing risk to learners and public

Both doctors and nurses are listed as occupations where there is a shortage of skilled workers and
that overseas professionals can apply to work in the UK via the Skilled Worker visa. 163 Whilst
patient safety must be the primary concern of the occupations regulator, the mismatch between
demand and supply means there is also a risk to the public if there are not enough health
professionals. Therefore, a balance must be struck between meeting the standard and making the
standard attainable.
Doctors who qualified outside the UK need to check that their primary medical qualification is
accepted by the GMC before they can apply to take the PLAB assessments. This involves
checking their qualification is listed in the World Directory of Medical Schools and cross referencing
it against medical qualifications that are not accepted. This check acts as a quality assurance
hurdle designed to protect the public from sub-standard practice.
Nurses must have been registered in the country where they received their primary medical
qualification, and need to provide the contact details of their regulator alongside evidence of their
qualification. For those nurses and midwives who were not registered in the country of training, the
NMC contacts the educational institution to confirm the qualification is compatible with UK
registration. 164
Red flags are also in place during the nursing OSCE stations to fail any candidates that the
assessor considers has exhibited any unsafe or unacceptable behaviour 165, irrespective of their
other performance. A preliminary list of red flag behaviours is issued with the candidate support

160 In our psychometric practice, many medical examinations add some multiple of SEM onto the passing score derived
from a standards setting panel (Angoff, Ebel, etc.). In our experience the multiple of SEM varies (often it is one SEM, but
it can also be 1.64). We do not see any rational justification for why one SEM is better than (say) 1.64 or 1.96, etc.

The added SEM aims to counteract unreliability in the standards setting panel; for example, if there was a particularly
lenient panel, a truly incompetent candidate could exceed the passing standard by random chance. However, generally,
SEM is calculated from undescribed variance in the test scores, rather than in the panel’s judgements. Arguably, it would
make more sense to conduct a reliability analysis on those judgements, than on the data set generated by candidates’
interaction with the test questions.
161 General Medical Council (2021). Registration and licensing.
162 Nursing and Midwifery Council (2021). Test of Competence 2021. Test Specification.
163 Gov.co.uk (2021) Skilled worker visa shortage occupations.
164 Nursing and Midwifery Council (2021). Your pre-application check.
165 Cf. the review section: ‘Killer questions’ (p. 20).
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materials, but this is modified as the assessments are rolled out. 166 The GMC documentation
suggests that there is not an equivalent for red flag for doctors.
As per the previous case study, there are regulatory levers in place that can be used if required.
Whilst these are ultimately a last resort, they do exist to protect patients.

4.2.8.

Stakeholder engagement

The GMC is responsible for investigating complaints made about doctors, and one way it
categorises complaints, investigations and sanctions is by country of primary medical qualification.
This data is shared with the public via the GMC’s Data Explorer 167, and numerous reports which
compare the sanction rates according to whether the doctor qualified in the UK or overseas,
amongst other variables including ethnicity, age and sex. Statistically significant differences in the
rate of sanction may be used to draw conclusions about groups of doctors and the PLAB
assessment that they take to gain registration as a doctor in the UK, although many other factors
are at play when determining whether a doctor is sanctioned, such as whether or not they have a
lawyer in the tribunal, which makes it difficult to draw firm conclusions regarding the sanction rates.
In the past, academic research has compared the performance of candidates on the PLAB with
their subsequent performance on postgraduate exams for the Royal College of Physicians and the
Royal College of General Practitioners. McManus and Wakeford (2014) found that the PLAB was a
valid assessment of medical knowledge and skills with scores correlating with later performance.
However, UK graduates scored significantly higher than the overseas candidates on the
postgraduate exams, which suggested that the PLAB pass marks were too low if the purpose of
PLAB was to equate to UK standards. 168
The NMC publishes an annual summary of fitness to practise 169, but this does not consider the
demographic details of nurses or midwives, particularly the country of primary qualification is not
examined.
The GMC provide patients with guidance in terms of what they can expect from their doctors. 170
Whilst this does not relate directly to the individual assessments taken by the doctor, it does outline
what is expected from a candidate that has passed through them.
The PLAB was externally reviewed in 2019 by Professor Adrian Freeman. 171

Nursing and Midwifery Council (2021). Test of Competence 2021. Test Specification.
General Medical Council (2021). Data Explorer.
168 McManus I.C., & Wakeford, R. (2014). PLAB and UK graduates' performance on MRCP(UK) and MRCGP
examinations: data linkage study. BMJ. 2014 Apr 17; 348: g2621. doi: 10.1136/bmj.g2621. PMID: 24742473; PMCID:
PMC3990836.
169 Nursing and Midwifery Council (2020). 2019-2020 annual fitness to practise report.
170 General Medical Council (2021). What you can expect from your doctor.
171 General Medical Council (2019). External review of GMC PLAB 2019.
166
167
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4.3.

Case study 3a: Skilled construction and building trades.
Example from the oil and gas industry (non-UK)

In this case study we consider a qualification designed to provide the relevant occupational
knowledge and skills required to progress towards becoming a competent rigger in the oil and gas
industry. 172 The qualification also provides learners with the necessary skills and knowledge to
prepare them to undertake recognized rigger certification. It is suitable for 16-18-year-old school
leavers and also 19+ learners with appropriate experience and ability who have completed
compulsory education to Year 11 or equivalent. This case study focuses on rigging, but the
findings can be extended to four more occupations within the skilled construction and building
trades occupational group. These qualifications are offered overseas but are based on design
principles from the UK.

4.3.1.

Competencies being assessed

The level 2 rigging qualification is comprised of different units based on industry standards in the
host country, their existing curriculum (if available), and UK National Occupational Standards.
These provided the starting point for defining the knowledge, skills and behaviours necessary for
the job role, which was then discussed with employers to identify and fill gaps. Each unit
has Learning Outcomes defining one or more of the underpinning knowledge and skills required.
The competencies being assessed span a wide range of units covering:
• Knowledge of the host country (14 learning outcomes)
• Workplace information technology, numeracy and communication (15 learning outcomes)
• Personal development (six learning outcomes)
• Understanding and applying health, safety and environment processes and practices (11
learning outcomes)
• Engineering science (seven learning outcomes)
• Oil and gas industry operation specific to this country (three learning outcomes)
• Introduction to rigging and lifting operations (five learning outcomes)
• Preparation for lifting operations (two learning outcomes)
• Conduct rigging lift operations under supervision (three learning outcomes)
The overarching assessment approach is designed to:
• Enforce validity, rigour, reliability and currency, ensuring learners have the skills and
knowledge required by the sector.
• Maximise validity and ensure reliability by providing multiple sources of assessment evidence
• Enable fair and reliable assessment decisions based on the learners’ achievements.

172

We do not name the specific qualification as the interviewee asked to remain anonymous.
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The overarching assessment approach aims to ensure that all Learning Outcomes are assessed at
least once during the totality of the learning programme.

4.3.2.

Assessment design

There are 13 units and each must be passed to achieve the qualification. 173 There are 900 guided
learning hours and the total qualification is recommended to take 1,600 hours. The qualification
has four possible grade outcomes: Distinction, Merit, Pass and Fail/Not Yet Passed.
Four assessment methods are used across the units, these are summarised below.
Table 7: Summary of assessments methods used in the rigging qualification.

Assessment
Interim knowledge
assessments of
discrete area
Interim skills
assessments of
discrete area

Portfolio of
evidence

Synoptic
assessment

4.3.3.

Detail
MCQ assessments covering knowledge and understanding.
30 questions in 60 minutes under exam conditions.
Short answer written knowledge assessments.
Requires demonstration of practical skills learned in a unit. These are
assessed formally and must be “learner’s own work”.
Take 2-3 hours and can be completed over a number of days.
• Provides relevant performance coverage of the respective specialist
Technical occupational units.
• Demonstrates a learner’s application of skills and knowledge in the real
working environment.
• Evidence can come from: assessor observation, work product (product
assessment), photographic evidence, reflective accounts, professional
discussion, witness testimony, oral questions, written questions and
simulation.
Summative Knowledge skills elements and practical skills elements. The
assessment is split into two components the first provides sampled
synoptic knowledge coverage of the qualification units to ensure a
minimum level of knowledge exists to attain the qualification and to be able
to progress to the next level. The second provides sampled skills coverage
of the majority of the specialist technical occupational units and some
generic common units. The purpose is to ensure that the learner
demonstrates a defined level of knowledge and skills before being
awarded the qualification.

Sampling assessment content

Summative knowledge assessments are designed to provide broad coverage of the qualification
units to give confidence about learners’ understanding. These assessments will be scored, and the
score will aid in determining an overall grade for the learner. Summative skills assessments are
designed to assess whether the learner has the skills to undertake particular practical tasks for
which learning has been covered. They draw on a sample of the learning outcomes covered in the
majority of units across the qualification. Similarly, summative skills assessments will draw on a
subset of the range and context laid out in the unit specification. The portfolio of evidence ensures
100 per cent assessment of the qualification skills coverage.

173

An example of ‘conjunction’.
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4.3.4.

Implications of sampling

The assessment design and sampling is based on requirements of the sector, these are married
up with the manageability of the assessments. The overarching premise is that all the learning
outcomes are covered in the content delivery, and learners and the training providers are required
to prepare for the assessments to cover each one, however not every outcome is assessed.
Traditionally, vocational assessments would have the same repetitive pattern year after year,
leading to training providers teaching to the assessment and not the content. 174
The reliability for these new vocational qualifications is that the training providers and learners are
unable to predict the content of the end point assessment and there is a real chance the learners
will fail unless all the content is covered. The onus is put onto the delivery partner.

4.3.5.

Managing risk to learners and public

The oil and gas industry has risk at the centre of qualification design and assessment. The risks
include, but are not limited to:
•
•
•
•
•

Fatality due to fire and explosions
Commercial risk to plant if the operations do not run as intended
Potential damage to expensive machinery and equipment
Environmental damage if there is an error in extraction
Reputational risk to the company

Within a safety critical industry, risk management must be embedded throughout the delivery of the
training, the assessment is sandwiched between training and work and the same risks apply
throughout.
The training centre approval and quality assurance framework are key to the management of risk
to the learners and the public. For example, the systems and processes required for assessments
to be externally certified (a one-time approval process for a training centre), and the checks made
on the training provider while programmes are running to ensure that the training centre is
following the rules.
Within the assessment strategy there are two weighted units that are exclusively dedicated to
understanding and applying health and safety processes and practices for rigging in the sector and
these are paired with skills assessments.
The practical skills assessments have strict Health and Safety criteria. The overarching rule is that
“safe working practices and the demands of Health and Safety legislation associated with the
industry must always be adhered to. It is the responsibility of assessors to ensure that all relevant
health and safety requirements are in place before learners start practical assessments. Should a
learner fail to follow correct health and safety practices and procedures during assessment, the
assessment must be stopped, and the learner advised of the reasons why. The learner should be
informed that they have not reached the standard of assessment required. At the discretion of the
assessor, learners may retake the assessment at a later date when they are able to work safely. If

174 This issue is well researched in terms of general qualifications: Ofqual (2020). Predicting predictability investigating
question paper predictability and the factors that influence this through a question prediction exercise.
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a learner is given the opportunity to retake a task as a result of the above, they may only attain an
overall qualification PASS grade as a maximum.”
Risk is also built into the assessment in terms of only occupationally competent riggers being
permitted to be a witness or assess a learner.

4.3.6.

Stakeholder engagement

The key industry employers were consulted as part of the qualification and assessment design.
Within the sector best practice is shared, as individuals tend to be trained for common practices of
industry, not the employer.
Employers are typically shown the current curriculum and skills being assessed and asked “does
this meet your remit?” As and when it was “no”, they were asked to specify what they required and
this content was added. The employers have a genuine say in terms of content and assessment
design. For a safety-critical industry the sector provides feedback on what is included in the end
point assessment. In a practical sense it is not possible to assess everything covered over three
years. The risk factor for candidates is that they are unable to predict what will be sampled in the
assessment, so must revise all content.
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4.4.

Case study 3b: Skilled construction and building trades.
Example from a UK technical qualification

The second part of this case study considers how skilled construction trades are assessed in the
context of a UK technical qualification. This is a technical qualification regulated by Ofqual. It is not
an assessment of occupational competence but rather a technical qualification designed to provide
a clear progression route to an apprenticeship or entry level employment. It was selected to offer
some insight into alternative assessments within the sector that are perhaps closer to the sort of
qualification that Qualifications Wales may regulate.

4.4.1.

Competencies being assessed

The Cambridge Technical suite comprises a set of qualifications of different sizes at level 2 and
level 3. They are part of a larger suite of qualifications designed to offer a more technical route to
qualifications in a range of broad curriculum areas than general qualifications in the same area.
The qualifications are divided into units, with the size of each unit expressed in terms of guided
learning hours (GLH). The vast majority of these are 60 GLH, with 30 GLH and 90 GLH also being
possible. Learning outcomes are expressed in sentences using, “The learner will...” as a stem, with
terms like “understand” or “be able to” being the active verbs. The content is then expressed in
terms of, “The learner will be taught...” which, of course does not guarantee that the learner will
understand or be able to understand.
In the Engineering suite, there are two level two qualifications, one taking 180 GLH, the other 360.
The content of the 180-hour qualification is entirely compulsory, divided into three units, covering
key elements within the sector. The 360-hour qualification offers a degree of specialisation, with
two further compulsory units and a choice of three optional ones (or pathways).
The level 3 qualifications are considerably more complex. There are five potential sizes of
qualification ranging from 180 GLH (equivalent to one AS) through 360 (1 A level), 540 (1½ A
levels), 720 (2 A levels) to 1080 (3 A level equivalent). The idea is to provide a qualification which
can be a relatively minor part of an overall educational programme, giving a taste of the demands
of the sector) to a full-time programme for those who are quite clear about their interest.
The 180 GLH qualification comprises two compulsory units plus a choice of one of two optional
units allowing for some level of specialisation, even there. In the 360 GLH version, all four of the
units within the 180 GLH qualification are compulsory, with candidates having a choice of two (from
eight) further units. Interestingly, these units do not offer any level of specialisation, although each
unit is focused on a particular area.
The 540 and 720 GLH routes both offer four different pathways, depending on the choice of
optional units studied. Each pathway offers differing combinations of mandatory and optional (and
pathway optional) units out of a total of 23 available. In the 540 GLH model, five of the units are
mandatory for each pathway with candidates studying four further optional units. In the 12-unit (720
GLH) model, two of the pathways have six mandatory units, two have seven. Where there are
fewer mandatory units there are pathway optional units, whereas for those with more mandatory
units, all the units are optional. It is possible for candidates to cover two of the pathways through
their choice of optional and pathway optional units, totalling five or six, depending on pathway.
Interestingly, the largest qualification (18 units, 1080 GLH, 3 A level equivalent) offers in many
ways the least flexibility. There are only two pathways possible, with each having 18 mandatory
units and giving candidates a choice of three (from six) possible optional units.
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The overall structure of the suite potentially throws some interesting light on the idea of sampling.
Where a qualification is relatively small, the whole thing is essentially a sample of the total domain,
but needs to cover key basic elements of that domain, and thus can offer little optionality while
retaining sufficient coverage of the fundamentals. As the size increases, it is seen as reasonable to
structure the content into what are essentially sub-domains and to ensure that each pathway offers
sufficient coverage of the sub-domain, or two sub-domains, where two pathways are covered.
Once you get to the largest qualification, the need for more complete and guaranteed coverage
becomes more important: a candidate who has pursued what is in effect a full-time course of study
in a particular sector needs to display both breadth and depth of the relevant knowledge, skills and
behaviours. Even at this scale, it is recognised in the way the content is structured that some level
of sampling is legitimate.

4.4.2.

Assessment design

Each unit is designated as either internally or externally assessed. Moreover, because the aim is to
make the qualifications eligible for Performance Tables, there are specimen papers and mark
schemes for the externally assessed elements and sample assignments for internally assessed
units, together with examples of candidates’ work. As examination series are completed, providers
are able to access the examined units’ question papers, mark schemes and reports on candidate
performance. The units designated as externally assessed unsurprisingly tend to be chiefly
focused on knowledge and theory, whereas those to be internally assessed cover more obviously
practical aspects of the domain. Each of these has important implications for the approach to
sampling within the suite.

4.4.3.

Sampling assessment content

For a range of reasons, an external test of knowledge almost inevitably involves sampling. Even
where the knowledge is carefully broken down into atomistic elements, there are usually several
items that can be constructed to address each element. If not, the assessment becomes wholly
predictable and a test of memory rather than knowledge and understanding. 175 More commonly,
coverage tends to be at a rather more general level than the most atomistic one possible: topics
rather than operations.
However, it is primarily in the internally assessed units that interest in the approach to sampling
lies. First, as already outlined, there is a significant degree of optionality in the units studied, which
allow for a degree of specialisation, and thus the sector knowledge, skills and behaviours covered.
This is not necessarily problematic but clearly has implications for the kind of inferences that can
be drawn from results. In many ways these inferences will be more similar to those drawn from
general qualifications than those expected from occupational ones because the assessment
design is more typical of a general qualification and it aims to prepare a candidate to progress to
an apprenticeship where their occupational competency will be assessed later. This, of course,
transfers responsibility for the inferences to selectors rather than designers with, in the worst case,
selectors for progression routes having to specify any units they wish to see achieved if they are
not mandatory.

An exception might be the Driving Theory Test, where it was argued, when it was initially launched, that someone
learning all the items and their answers would have covered everything necessary. But even here sampling is involved:
each test is a sample of the total number of items, and candidates do not have to achieve 100 per cent success to pass.
175
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(Relevant to this, it is not at all clear from the documentation available how outcomes across
individual units are aggregated to create overall results. It appears that each unit is graded
separately but whether there is any compensation across units in deciding qualification outcomes
is not explained. This sits right at the heart of the issues here.)
In addition, the nature of the work candidates take on in order to achieve an internally assessed
unit is very open. The organisation provides exemplar assignments but is quite clear that providers
can design their own or even adapt the exemplar ones to make it more relevant to local or regional
needs. Such flexibility is of course very understandable and likely to improve take-up, but again
makes drawing inferences about one individual relative to another (who has taken different units)
difficult for employers who need to be able to assess how suitable a learner is to a given
occupation.

4.4.4.

Implications of sampling

It is clear from what has gone above, that the approach to sampling within these qualifications is in
the direction of flexibility, in terms of supporting choice in teaching and learning, rather than
precision, and in terms of the reliability and comparability of the assessment outcomes.
Importantly, some of this flexibility is likely to be used by the provider rather than the candidate. As
already noted, the assignments can be designed or adapted to reflect local requirements and the
optional units chosen may also reflect such needs or the skills/equipment available to the provider
rather than offering the candidate complete freedom to pursue their own interests in the sector.
It is important to remember that the suite is not occupational but vocational; that is, it is not about a
licence to practise, in which the degree of certainty about competence needs to cover in some way
the full range of content. Rather the idea is that successful candidates will have been exposed to a
range of relevant content and will have understood it to a sufficient degree. Thus, the qualifications
probably say more about potential than specific attainments.

4.4.5.

Managing risk to learners and public

The suite addresses risk by several means. In terms of the risk to the public, a key consideration is
that the qualification is not a license to practise. Nevertheless, it is important that the more general
inferences about competence that result from successful completion of the course are valid. This
requires the content to be valid, assessment instruments to be reliable and standards applied to be
fair and consistent.
Validation of the content will be explored further below. However, all these aspects are also
addressed by matching the suite to DfE requirements for qualifications to count towards
Performance Tables. This immediately requires an extensive apparatus for quality assurance and
control.
An awarding organisation has to provide evidence that there is a need for the qualification; in the
case of a suite like this, this often takes the form of letters to that effect from employers and
training providers within the sector.
There also needs to be a reliable system for developing and quality assuring assessment
instruments and assessor training and for quality checking outcomes in the form of monitoring
assessors and moderating/verifying centre-assessed work. There also needs to be a great deal of
guidance, including handbooks for the delivery of the content and sample assessment materials in
the form of specimen questions/question papers and model assignments. It is worth noting that the
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presence of all these materials in the public arena serves of itself as a means of validation: any
weaknesses in content, structure or standard would be quickly exposed within the sector.
Getting a qualification included on the Performance Tables is an important statement about its
quality. But it also represents, of itself, a significant means of managing risk to candidates who
know their qualifications have an extrinsic value. In other words, there are major, if generalised,
inferences being drawn from success, whatever the level of sampling.

4.4.6.

Stakeholder engagement

With one caveat, aligning a qualification with the requirements of recognition, especially for
inclusion in Performance Tables, creates something of a virtuous circle in terms of stakeholder
engagement.
As already mentioned, one of these requirements is specifically about such engagement. Any
proposed qualification is required to demonstrate that it is needed, and this has two strands (often
met at the time time). First, it is necessary to show that there is a proper gap in the market. In the
case of a vocational (or occupational) offering as here, this clearly requires sector buy-in to the
need for such a qualification. Second, the actual qualification must also be endorsed in terms of
the specification, especially of content. The Cambridge Technicals in Engineering have had
support from a range of employers including, Festo, JCB, Jaguar Land Rover, Siemens and the
Society of Operations Engineers. 176
The caveat is simply about whether any of the requirements are disliked by stakeholders. A
particular example might be one requirement that 40 per cent of the qualification is through
assessment by examination. It is possible that some stakeholders would identify portfolio
development and practical demonstration of skills as more appropriate. 177 Presumably, the
endorsement of the suite by the range of stakeholders cited suggests that the 40 per cent
requirement is not an issue in this case. 178
A further safeguard for the qualification is provided by the fact that the Cambridge Assessment
operates a dedicated research team, which investigates a wide range of aspects of examinations
and assessment. This has included work on how best to engage employers in assessment within
their sector. 179

OCR (2017). OCR Cambridge Technicals Level 2 and 3 Engineering Summary Brochure 2017-2018.
It is worth noting that the suite under consideration does not entirely appear to comply with this requirement, with
proportions of assessment by examination ranging from 100 per cent to 25 per cent, depending on level and size.
178 It may be that the way apprenticeships have been developed, with extensive end point assessment, all of it carried out
by independent assessors, has changed the way external assessment is viewed generally.
179 J. Greatorex and E. Darlington (2019). Educational Assessment Seminar. An international review of ways of involving
employers in judging learners’ performance in assessments.
S. Vitello, P. Carroll, J. Greatorex, & Ireland, J. (2016). Employers’ views on assessment design in vocational
qualifications: a preliminary study. Paper presented at the European Conference on Educational Research, Dublin,
Ireland, 23rd to 26th August 2016.
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4.5.

Case study 4: A caring profession

This is not a qualification but a post qualification accreditation scheme for practitioners and
supervisors within the profession. 180 It is not, therefore, a licence to practise; nor is it a required
step towards promotion. Rather, it is seen more as a highly developed form of continuing
professional development (CPD). Nevertheless, the approach to sampling within the scheme
makes it a very useful case study in the context of this project.

4.5.1.

Assessment content

The assessment content is entirely derived from the published standards for the profession. The
standards define ten (practitioner) and eight (supervisor) separate areas covering the knowledge
and skills expected. (It is clear from the command words that values and behaviours are covered
as well.) The areas are divided into 32 (practitioner) and 19 (supervisor) factors. Content for
supervisors includes that for practitioners. Importantly, the factors are short descriptive paragraphs
rather than tightly focused bullet points; that is, they are seen as complex rather than something on
a checklist.

4.5.2.

Assessment design

Whether for practitioners or supervisors, assessment comprises two components, although the
second of these is sub-divided into three (arguably four) elements.
The first component is a knowledge test comprising 60 items to be answered in an hour and a half.
All items are controlled response, with some requiring choosing one answer from four possibilities,
and others requiring selecting three from a possible eight. Rather than an item bank, there is a
bank of forms to draw on. Each form is carefully designed to provide sufficient coverage of the
knowledge content prescribed in the standards and to be equivalent in demand. The tests for the
supervisor role include some items based on the additional knowledge content within the standards
for that role, reflecting the fact that the role is assumed to subsume all the content of the
practitioner role as well as the extra content required to be an effective supervisor. Candidates are
required to pass the knowledge test for accreditation.
The second component is a practice assessment. There are three elements to this. The first is two
simulations. The situations for the simulations are each designed to be realistic but to call on a
wide range of the standards required for the profession, rather than the more tightly-focused
situations in medical OSCEs. Candidates are allowed ten minutes’ preparation time for each
scenario and each scenario lasts about 15 minutes. Both scenarios are filmed.
Importantly, after the first of the simulations, candidates undertake the next element of the
assessment; a reflective conversation between the candidate and an assessor. Candidates are
allowed 15 minutes’ preparation time before the reflective discussion and are provided with the
prompts which will be used in the discussion (these will clearly differ somewhat depending on the
nature of the scenario).
After the second simulation, candidates are required to produce a written assessment lasting 30
minutes. The format of the assignment is not prescribed but is intended to be a realistic report on

180

We do not name the specific qualification, as the interviewee asked to remain anonymous.
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the scenario of the kind that would be expected within the profession. The exact nature of the
format will therefore depend on the nature of the scenario and the professional context.
Each of the scenarios, the reflective discussion and the written assessment, is scored separately
and the scored aggregated. Candidates have to pass the practical assessment overall for
accreditation. There are no hurdles within that requirement.

4.5.3.

Sampling assessment content

Sampling is a very significant aspect of the scheme. As with any knowledge assessment covering
a reasonable body of knowledge, the potential number of items is very large and each form a
relatively small sample of the total. Clearly, every attempt is made to ensure coverage is wide and
representative within each form and that this is further enhanced across the various forms to
reduce predictability. It is worth noting that, as with almost all tests, sampling is further amplified by
the fact that cut scores do not require 100 per cent success.
Sampling is even more evident in the practice assessment. First, there are only two simulations out
of all the potential situations that could be used. Each is designed to draw on a range of content
from the standards, and the two used for any particular testing series complement rather than
duplicate each other. Moreover, the other two elements of the practice assessment, especially the
reflective discussion, provide some opportunity for further coverage. Nevertheless, it is recognised
that coverage cannot be comprehensive. Rather, the assumption seems to be that witnessing a
professional at work, albeit in simulated form, allows for valid inferences to be drawn about
competence.
The accreditation scheme has to manage a further aspect of content sampling. Within the
profession, there is a range of separate roles or contexts, each with its own distinct aspects of
knowledge and, to a lesser extent, skills and behaviours. Essentially, the content map is a Venn
diagram of several circles, with a common core at its centre. To be proficient in any of the contexts
requires more than the core and therefore the extra content needs to be assessed. The challenge
for the scheme, therefore, is to sample content fairly without addressing only the core. Thus, in the
knowledge test, each form must cover the core content but also sample the more specialist areas
of knowledge in such a way that there is no overall bias towards or against any of the specialist
roles. The cut score also needs to reflect that for any given candidate a sample of the items will be
outside his/her experience.
The aggregation system adds a further level of sampling. As already noted, candidates have to
pass both the knowledge test and the practical for accreditation, with grading the practical done at
the level of the total mark with no hurdles on any of the separate elements. It is likely that there will
be some halo effects, in particular that poor performance in either of the simulations will affect
performance in the element dependent on it, but this is not built into the system. In fact, of course,
the reflective discussion and written exercise also provide the candidate with an opportunity to
make good any weaknesses in their performance in the simulations.
Within the overall concept of sampling is the approach to re-sitting. In the case of this scheme,
unsuccessful candidates are allowed to re-sit either component separately.

4.5.4.

Implications of sampling

There are two ways of regarding the approach to sampling within the scheme. The first may be tied
to the role it plays as a system of accreditation and CPD, carrying no implications for promotion or
improved salary. This might be assumed to reduce the need for high levels of confidence in the
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outcomes, at least in terms of avoiding false negatives. 181 (Importantly, the aim is for reports on
results to provide clear and helpful formative information to both successful and unsuccessful
candidates rather than a simple pass/fail.) In this view, therefore, the scheme needs to fulfil two
conditions: first, results are ‘good enough’ – especially positive results – in terms of extrapolating
from the sample of content assessed; second, that there is sufficient information acquired from the
assessment to provide helpful feedback in the format chosen.
It is also possible to see the approach to sampling in a slightly less reductive light. Any level of
professional role requires a range of complex analytical and synthetic processes, selecting from a
knowledge base, applying that knowledge to the current context including selecting the skills most
appropriate to the situation, then moderating actions in the light of perceived progress. This is
especially the case where the professional role involves extensive interactions with others, whose
own actions and reactions call for real-time evaluation and adjustment. In such circumstances, it is
at least possible to argue the legitimacy of drawing inferences about professional competence from
a relatively limited sample of activities requiring these meta-skills.
This would probably need to be supplemented, as with the assessment scheme here, by a check
that the bedrock of knowledge is sufficient. It is useful, here, to compare the medical assessment
scheme rehearsed in 5.1, above. In that case, the knowledge base is reflected not only in the
external test but also through the OSCEs which require specific and accurate diagnosis on each
case. In this scheme, each interaction has the potential to cover a very wide range of the desired
knowledge, skills and behaviours.

4.5.5.

Managing risk to learners and public

The nature of the accreditation scheme means that it is essentially low risk. For the learner, the
stakes are inherently low, given that nothing specific depends on success. Moreover, candidates
are proposed for assessment by their line manager and with their consent. In this sense the
scheme is viewed as a confirmation of knowledge and skills already possessed. It is made clear
that there is no curriculum and that candidates are not required to study in preparation for the
assessment.
In keeping with this spirit, candidates receive detailed feedback on their performance, allowing
them to improve their performance as a professional in their role within the sector – whether or not
the assessment is passed. Moreover, the opportunity to re-sit parts of the assessment where they
have not been successful further reduces the risk to candidates.
As with many medical qualifications, the profession here is one where errors of judgement can
have serious consequences. Thus, it is not practicable to use observation of actual practice as a
mechanism for assessment, although that may seem a more authentic approach. This lies behind
the choice of simulations using actors as the basis for the practice assessment. It is worth noting
that during a series of focus groups with professionals used to evaluate the scheme, the
simulations were well-received, with the situations seen as realistic and the actors convincing in
their roles.

This is not a career entrance/licence to practise assessment system. Thus, the assessment sponsor’s orientation is to
minimise false negative decisions (truly competent candidates who are returned as ‘failing’). This is considered to be
antipathetical to the scheme’s CPD aims.
181
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4.5.6.

Stakeholder engagement

The accreditation scheme here raises some interesting aspects of stakeholder engagement. It was
introduced to a profession where status already depended on a degree and probation system.
There was therefore a high risk of resistance by already qualified practitioners. Securing
stakeholder buy-in beyond engagement has therefore been a significant element in the
development.
The first step in this was the development of the standards themselves. As is to be expected, the
standards were developed by the profession and for the profession. They were also reviewed at
every stage.
The form of the standards is itself more likely to ensure buy-in. The ten main areas are themselves
uncontroversial, and the sub-divisions do not take the form of atomistic bullets, but rather short
paragraphs suggesting ranges of ways in which the qualities will be displayed. This, in turn,
encourages more holistic than atomistic assessment. Importantly, this will promote sampling rather
than the tick-box approach which is the potential danger of seeking completeness. 182
Within the scheme itself, there has been a significant series of activities designed to ensure
stakeholder engagement. First, all the items have been written (and scenarios designed) by
professionals, with input from assessment experts. Drafts of the items are then reviewed, amended
and edited by a content advisory group to ensure validity. In addition, the topics into which the
content has been structured for the knowledge assessment were the subject of a survey within the
profession. There are two further checks on the assessment: a check with stakeholders and a
check with an expert advisory group. Between them, these checks provide a top-down and bottomup review of the whole scheme, ensuring both fairness and rigour. Finally, the standard setting
processes for both the knowledge assessment and the practice assessment made extensive use
of professional input.
There is considerable further activity designed to ensure stakeholder engagement. First, as already
mentioned, there was a series of focus groups across areas where the scheme was being piloted.
These were structured both to review the assessments and to consider potential amendments to
the way the assessments were structured. Second, there are regular newsletters to keep the
profession informed about the scheme.
There is one further aspect of the scheme which may serve to enhance stakeholder engagement –
or at least keep a focus on it. There are essentially two government departments with a stake in it
and each is careful to carry the other with it for each aspect and for any change.

A criticism of NOS and NVQs from their earliest use (cf. Alison Wolf) was that reducing competences to micro,
disconnected statements was reductivist. In this profession, the standards are expressed relatively generically/holistically,
rather than being broken into their constituent atoms. This holisticness is felt to be an assessment virtue. It could be
considered as compensation, or intrinsic demand/higher order skills, etc.
182

|57|

This summary is organised as follows. Firstly, we analyse the case studies, setting out how they
address the issues implied by the lines of enquiry. With respect to each line, we identify themes
that are common across the case studies. Then, in the final part of the paper, we go back to the
initial literature review, and try to see what the implications of the case studies and lines of enquiry
are for the broad conceptual understanding of assessing every learning outcome.

5.1.

Lines of enquiry

5.1.1.

Competences being assessed

The studied assessment and qualifications systems divide their content into knowledge, skills,
behaviours and, occasionally, values. That structure applies fairly consistently across the case
studies here, although the content is presented in several different ways. Even where it is not part
of the explicit structure, as with the accreditation scheme or Cambridge Technicals Engineering, it
is easy to apply the terminology. The content is consistently expressed in terms of what candidates
should (or will) know, and be able to do or to perform in ways that fit with the public-facing aspects
of the roles.
However, beneath the high-level concepts there are several distinct ways in which the idea of
competence in a sector is expressed. To a large degree, these reflect the nature of the sector
and/or the purpose of the qualification.
Medical qualifications which offer a licence to practise in life-critical contexts have an almost fractal
structure, with the high order concepts divided into factors, which are further divided into
statements offering hugely detailed specificity about the full range of what are in effect micro
learning outcomes. Similarly, in the rigging qualification, where failures of competence can have
immediate and disastrous consequences, there is considerable detail. Failures in the sector with
the accreditation scheme can be equally serious but they tend to be more slow-burning. Here, the
content is expressed in a series of multi-faceted statements, which are much less susceptible to
met/not met decisions, reflecting the complex nature of the decisions involved in the profession.
Importantly, the scheme is presented as post-qualification CPD rather than a licence to practise
and is thus similar to the process of annual updating seen in the medical profession. It is noticeable
that in the engineering qualification, which is not presented as a step directly into an occupational
role, although there are clear statements about the kinds of knowledge and skills candidates will
learn from each unit, the content is expressed in much looser terms, emphasising that what is
taught can reflect the local context.
These variations are reflected in various aspects of the approach to assessment within each
qualification. In general, the higher the stakes (for candidate and/or society), the more thorough the
assessment. To begin with, doctor’s qualifying assessments are preceded by regular assessments
over the lengthy qualification process, with candidates for qualification needing to have passed
each of many intermediate stages, including what is in effect continuous assessment. The other
medical assessment schemes are similarly demanding. Assessment in the level 2 Engineering
qualification is also very thorough with each unit assessed, sometimes by a variety of means,
followed by synoptic knowledge and practical skills assessment. The latter feature is presumably to
guard against the ‘learn and forget’ risk discussed above.
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Even in the lower stakes CPD assessment scheme, the candidate is proposed as being ready for
assessment by their line manager, meaning both that managers in this key profession are
expected to monitor staff closely and that failure – potentially damaging for motivation – is less
likely. This is analogous to the gateway process in apprenticeships, whereby someone supervising
the apprentice is required to agree that he/she is ready for end point assessment.
Only in the Cambridge Technicals, which are not directly linked to an occupation, is there more
latitude in terms of the assessment scheme. Every unit is assessed by an appropriate means but
the nature of the assessment in the internally assessed units is much less specific.

5.1.2.

Are any of the learning outcomes seen as more important/critical for
assessment?

Interestingly, in medical assessment, professions where there must be a good deal of pressure for
killer questions, with each speciality pointing out the risks if a doctor/nurse is weak in that area, the
temptation is largely resisted. 183 There is, in fact, relatively little in the way of even killer sections in
the case studies. Two areas – which can be argued to amount to the same thing – do seem to be
cases where success against specific requirements is considered essential within the assessment,
that is, not pre-requirements. The first is in health and safety (H&S) in the riggers’ qualification. 184
Notice that not only is the assessor required to stop the assessment if a candidate fails to observe
required health and safety practices, but that the candidate’s outcome is thereafter capped at pass.
Qualification for nurses involves a similar process: red flagging. Any station in the OSCE can be
stopped if the candidate is considered to be displaying unsafe practice, and this by definition leads
to overall failure since all 10 stations need to be passed.
The nurses’ qualification also exhibits the other killer section: the hurdle requiring 100 per cent in
the numeracy element. However, given the specific role nurses have in calculating and checking
doses, this can be seen to be essentially an H&S matter, too. Thus, in much the same way as any
shortcoming in health and safety procedures in the rigging qualification or the nurses’ OSCE
results in draconian punishment, so too nurses’ numeracy in the necessary areas cannot fall short
in any way, and the test requirement reflects that. 185
There is a slightly wider application of the idea of killer questions: the use of hurdles. Here, too, it is
the same two qualifications where such an idea applies, in slightly differing ways. The rigger
qualification is in many ways a cross between a typical NVQ and an apprenticeship. In terms of
hurdles, as with an NVQ, every learning outcome (out of 66) is assessed at some point in the
process and every unit has to be passed. (This is in addition to the provision of portfolio evidence
and the synoptic assessments, which makes for a very rigorous assessment: it is a level 2

There is a common feature when curricula are being designed where everyone involved agrees that things are
overloaded, but also pushes for some extra subject or skill to be added.
184 This is quite a common, and completely unsurprising, feature in assessment plans within apprenticeships. As well as
making the H&S a killer section, assessors are required to step in and stop the assessment in a practical assessment
where H&S procedures have not been followed.
185 It might seem surprising that there is no such absolute requirement in qualifications to become a doctor. However, it
seems likely that the capacity to diagnose accurately is so strongly embedded into the structure of the OSCEs that
significant weakness in the area would lead to failing the component. In any case, it is also an area which will feature
strongly during any in-course assessment. As an interesting sidelight on this, the Situational Judgement Paper (SJP) used
by the Royal College of Emergency Medicine recognises the possibility of reward for sub-optimal, but nevertheless
beneficial responses to situations.
183
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qualification.) Similarly, the nurses are expected to pass all 10 of the OSCE elements of their
assessment, which is significantly more demanding than the 10 out of 16 required of doctors. 186
The Cambridge Technical Engineering qualification provides an interesting way to examine the
idea of compulsory content. First, the presence of mandatory units suggests that there is indeed
some content that is more important than the rest. Moreover, two of the level three units are
mandatory whatever the size of the qualification being pursued, implying that there is an irreducible
minimum of content that must be studied. However, these two units are Mathematics for
Engineering and Science for Engineering, both of which are externally assessed, with all that that
implies in terms of content sampling, and cut scores further reducing the inferences that can be
drawn.

5.1.3.

What is the approach to sampling within the qualifications?

It is possible to suggest that one dimension that helps to understand the approach to sampling
within a qualification is the level of the qualification. Thus, although the specification of content for
doctors is highly atomistic at the level of the 156 sub-components, these are perhaps best seen as
ways to specify the full range of what may be assessed within the higher-order specification of
content in terms of more complex learning outcomes covering professional knowledge, skills and
values and behaviours. It would be highly impractical to demand adequate assessment of all 156
elements and that all were passed without a major increase in the assessment burden (it is a
highly demanding process as it is, even allowing for programmatic assessment) with a real risk of
lowering the demand of each hurdle. The need to balance rigour and maintaining the workforce
has already been noted.
Similarly, the accreditation scheme – partly also no doubt because it is designed as CPD –
describes the content in relatively general terms, rather than seeking to define it tightly. In both
these cases, the professions require complex judgements, potentially needing to synthesise
elements from all the knowledge, skills and behaviours. These are often dynamic; the ability to
function at this level is arguably as important as specific pieces of knowledge. Both are clearly
potentially life-critical for decision makers, and both expect professionalism in such decision
making. Note how one of the scales of measurement used for doctors is about the level of
autonomy involved: simulation only, real but direct supervision, real with indirect supervision.
The other qualifications which lead to a licence to practise nursing and the riggers’ qualification,
while also requiring professionalism, present immediate life-critical situations with less autonomy:
here, it is understandable that the requirements to avoid risk are more specific in the assessment.
Put simply, the greater the degree of autonomy in action, the greater the level of compensation in
the qualification.
The exception to this is the qualification which has no direct correspondence to occupational
practice: the Cambridge Technicals. Here, although there are mandatory units, the presence of
optionality – sometimes to a considerable degree – in the choice of units studied and the latitude
allowed in the design of the assessment of internal units all mean that the inferences to be made
on the basis of a pass are less robust. Noticeably, the largest qualification, which might well be a
route into an occupation rather than a further qualification in the sector allows (relatively) little

Without more detailed information and careful analysis, it is not possible to quantify, but it is almost certain that the
various cut scores in all the qualifications considered will imply similar rules to the one for doctors’ OSCEs: that is, there
will be a limit to the compensation across elements, even where it is allowed.
186
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choice of unit and it would be possible to infer both a significant interest in the sector and a strong
general level of knowledge and skill within it.
Sampling works in other ways, as well as the level of compensation across different elements of
the assessment. First, as already noted, almost any form of external knowledge test involves a
sampling process. This works at two levels. However tightly the test is specified, there tends to be
some level of possible variation in meeting the full range of knowledge specified; and there are
usually several, often many, possible items that can be created to address any given piece of
knowledge. (Note that if these two factors were not at work, the assessment would in all probability
be overly predictable, reducing its effectiveness.)
Such sampling introduces a further important factor: items may vary considerably in facility. 187
Thus, the actual selection of items becomes critical, not just in meeting the test specification but in
ensuring the demand remains fair. This can be achieved by the selection of items or by adjusting
the cut score (unless it is set at 100 per cent), but whichever is chosen, the inferences that can be
drawn from the test will be affected.
In fact, many of the same arguments can be applied to internal assessment. For example, even
where practical assessments – be they OSCEs or specific pieces of engineering work – are quite
tightly specified, it is virtually impossible to ensure they are exactly equivalent. 188 The use of 16
stations in the doctors’ examination, with at least 10 passed as well as an aggregate cut score,
means it is likely that a reasonably good picture emerges of the candidate’s proficiency in realistic,
albeit simulated, situations. The same could certainly be argued about the 10 stations with a 100
per cent pass requirement in the nurses’ qualification. 189
The riggers’ qualification is similarly demanding in this respect in that it requires every unit to be
passed, thus having to pass the practical assessment for each unit where it is relevant, as well as
passing practical assessments in the synoptic assessment. It is clear too that the portfolio will
contain evidence about the candidate’s practical skills.
It is interesting that the two qualifications which are least flexible in terms of sampling are most
explicit about the beneficial effects of sampling insofar as it occurs. For the riggers, that there is a
range of possible activities that can be used to assess candidates’ knowledge and skills enhances
the rigour of the qualification, since it mitigates predictability and potential teaching to the test.
Similarly, for the nurses, the point is made that although only a sample of the situations is tested
through the OSCE, the risks are high and candidates cover the whole range in preparation. In
short, a level of sampling is seen as a way to prevent gaming of the assessment.

By way of illustration, consider the following learning outcome: can subtract one two-digit number from another, yielding
a positive outcome. Now consider these two items: 24 - 12 and 75 - 39. Clearly one of these is significantly more challenging
than the other, especially for a learner for whom the learning outcome would be challenging. Consider also how much the
facility could be varied if negative outcomes were allowed. Note that making the facility values more uniform (can subtract
one two-digit number from another with no carrying required (or with carrying required: both would be needed) shows how
quickly the curriculum would become over-detailed and assessing it burdensome.
188 Note, this is without taking into account within-candidate variation, where a particular combination of tasks may suit a
candidate's particular strengths or the opposite.
189 Although the requirement to succeed at all ten is tough, a candidate could fail one particular hard task as a result of
simply performing badly for a random reason.
187
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Of course, this will only hold true so long as the sampling is not in itself predictable. Every aspect
must be tested over a (reasonably short) period of time and in particular there must be no
temptation to avoid elements which are harder to assess or which candidates find difficult.
All these examples regarding licence to practise, involve extensive evidence-gathering about
practical skills, validating as far as possible inferences about skill acquisition. Interestingly,
although the accreditation scheme offers more by way of formative assessment, the sampling of
the professional skills is more limited. Of course, the simulations in the caring profession’s practical
assessment are more extensive than those in the medical OSCEs, and each requires further
reflection on the situation and how it was handled, whether in the reflective interview or the report.
As a means of providing formative feedback, this is probably sufficient. As ever, the evaluation of a
scheme of assessment depends considerably on its stated purpose.
In fact, the uses to which an assessment is put have a significant impact on the approach to
sampling in all the qualifications reviewed. The riggers’ qualification acts as a licence to practise
and it is vital that users – here those who employ successful candidates – have confidence in it.
There is, inevitably, a level of sampling: in the written tests and the particular set of practical tests
used to demonstrate the necessary skills. However, it is clear that little is left to chance through
sampling. Every learning outcome must be addressed; every unit passed, combining knowledge
and practical tests; there is a requirement for portfolio evidence of competence; and both
knowledge and practical skills are tested in the synoptic assessment. And there is the killer
requirement whereby any shortcoming in health and safety practice leads to immediate failure and
the capping of any final grade.
The nurses’ qualification also represents a licence to practise and here too requirements are high.
There is the killer numeracy test; all 10 OSCE stations must be passed; as well as a thorough
knowledge assessment. There is, of course, sampling present here too. The particular choice of
stations for the OSCE, however carefully selected, can only be a sample of the potential situations
that could be used, and as ever any knowledge test involves sampling. Telling here though is the
point made in the case study that, “The candidates are unaware of the combination of stations that
will form their assessment and the stakes of the assessment are so high for the candidate (their
employment is dependent on it and the cost of the tests is also relatively high when you consider
the exchange rates) they prepare for all of them.”
The question that then arises is what about examinations to become a doctor. Surely here, more
than any other case, there is the need to guarantee safe practice. However, the situation is slightly
more complex for doctors. First, no single suite of assessments represents a full licence to
practise, but more a rigorous evaluation of readiness to move on to the next stage, culminating in
what amounts to a high-level apprenticeship as a junior doctor in a hospital. Moreover, trainee
doctors are subject to a high level of supervision during their course. Finally, while some
misdiagnoses or failures in practice are potentially fatal, many others are a matter of effective
treatment as opposed to optimal treatment, and many are so complex that the best diagnosis is
“we need to find out more”. There remains though, from the public point of view, a slight misgiving
alluded to in the case of airline pilots cited in the literature review section: ideally we would wish
those entrusted with these major life-and-death processes to be beyond error.
All these assessments share the fact that the inferences users will make about them is about
suitability to practise and as such the onus is on the assessments themselves to give a high
degree of confidence in those inferences. The other two assessments covered lend credence to
this dimension. The accreditation scheme is not a licence to practise but a way to evaluate
progress within the profession and those who fail will continue to practise. Thus, for those who fail
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the scheme should provide clear information about potential training needs and even for those who
pass, it is intended to provide useful feedback about possible strengths and/or weaknesses. 190
There is quite a high degree of sampling, partly to control the assessment burden in what is, after
all, a voluntary scheme. But it is also partly legitimate because the outcomes provide indicators
more than requirements.
The relatively flexible requirements for success fit into this pattern. Apart from the knowledge test,
which has a reasonably high cut score but no more than that, the other elements of the
assessment have no internal hurdles. The scheme is therefore relatively strongly compensatory,
meaning that it is harder to draw specific inferences. But that is legitimate, in that any inferences
are essentially a matter for negotiation between the candidate and his/her manager who, it must be
remembered, will have proposed them for the assessment.
The final case study, the Cambridge Technicals is very different, both in its approach to sampling
and in its uses. Except at the two ends of size (the level 2 qualification and the 18-unit level 3 one),
there is a high degree of optionality for the candidate/training provider, and the assessments can
be tailored in various ways. The moderation process is there to guarantee the standard of work
and proper coverage of the content of each unit achieved but not the nature of the work. As
already suggested, the inferences to be drawn are closer to those with general qualifications than
occupational ones. (This will include the more abstract inferences about cognitive ability implied by
the G in GCSE.) Thus, a successful candidate will have a good level of subject knowledge and
appropriate practical skills – depending on the grade. The decision about the value to place on
these inferences falls squarely to the user, and this is unlikely to include immediate appointment to
an occupational role.

5.1.4.

Stakeholder engagement

All the qualifications reviewed shared a common feature: that of having gone to great lengths to
ensure stakeholder engagement. The learning outcomes, content, scheme of assessment and
level of demand are the result of extensive and usually iterative consultation with appropriate
professionals within the sector. This is hardly surprising: note how for any qualification to be
accepted onto the performance tables, the regulator requires evidence of a market need for that
qualification and that the one being proposed meets that need. For qualifications which offer a
licence to practise, this is an even stronger requirement: they must be seen to be designed within
the sector and for the sector, and this is achieved by convening panels, formally consulting interest
groups, using focus groups etc.
It is equally important that, although assessment professionals are key to the design and
management of a qualification, the level of demand still sits within the sector. Thus, the content of
marking protocols depends on the sector and operations such as determining cut scores are also
performed by practitioners. Interestingly, within the medical profession, there are regular efforts to
include the general public at least at some level. This includes involving the actor(s) in an OSCE in
evaluating the candidate’s performance.

Note how any hurdle requiring 100 per cent success would provide impoverished information for this purpose. It is in
some ways analogous to the way that any item which everyone gets right or wrong provides little useful information in
Rasch analysis other than it is very easy or very hard.
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5.1.4.1. Managing risk to candidates and the public
Perhaps the first level of risk management in terms of candidates and the public lies in the section
above. A qualification that achieves strong buy-in from within the sector is in a good position to
claim that it secures quality in all respects. However, this manifests itself in slightly different ways
when applied to candidates and the public and these will be discussed separately below.
5.1.4.2. Managing risks to candidates
One set of risks for a candidate for a qualification centres on the legitimacy of the qualification.
Here, of course, the impact of stakeholder engagement is at its most direct. There may be
differences between the exact approaches taken by medical schools when assessing potential
doctors, but the key point is that the status of a successful candidate is recognised at least
nationally. 191 It is perhaps worth stating that this also applies to fairness within the scheme of
assessment: any compulsory elements or killer questions must be agreed and the rationale for
them clearly established.
There is also a simple level of risk to candidates, one implied by some of the killer aspects of the
qualifications reviewed here. Many occupations involve performing potentially dangerous tasks,
and it is clearly the role of assessment to protect candidates from those risks. It is in this context
that some of the very strict rules about health and safety that we have seen can be interpreted, at
least in part. That both the nurses’ and, especially, riggers’ qualifications require assessments to
be discontinued if there is a serious breach of health and safety requirements is about more than
danger to the public. In fact, of course, there is no actual danger in the nurses’ OSCE, since it is a
simulation.
5.1.4.3. Managing risks to the public
Probably the most significant factor reducing risk to the public derives from the overall quality of a
qualification: if it covers the knowledge, skills and behaviours seen as necessary within the
profession, and covers them thoroughly and reliably, that is the nearest one can get to minimising
risk. And, as already explored above, it is possible within a particular assessment scheme to build
in particular additional requirements that focus particularly on risk. The health and safety
expectations are clearly designed to prevent direct and immediate risk to the public. But so too is
the hurdle on the numeracy test for nurses. It would not take long for the public to lose confidence
in the profession in the face of a small number of fatal errors in doses coupled with a less stringent
requirement for numeracy in the qualification.

5.2.

Theoretical background / reflections on the review

We started the review, and this paper, by suggesting that there was not much literature addressing
the issue of whether vocational qualifications should assess all learning outcomes (see page
Error! Bookmark not defined.). Several theoretical frameworks have been built up; using terms
such as compensation, conjunctivism, complementarity, and disjunction.
In Table 9, we propose a matrix, in which we show aspects of the four case studies, which
exemplify one or more of the ‘assessment strategies’ or ‘theories’.

191 It helps, too, if there is some level of international reciprocity, but this is likely to be qualified, as exemplified by the
assessment for international doctors and nurses in this review.
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Table 8: Examples of the four assessment strategies from the case studies
Case study

Assessment ‘strategy’
Compensation
•

•

UK doctors
•

•
•
Overseas
medical
professionals

•

High-stakes assessments are
typically larger and take place at
the end of a significant body of
learning.
Whilst medical schools require
students to pass all of their
assessments, the cut score for any
given assessment is rarely full
marks, therefore whilst blueprinting
ensures that a wide range of
content is covered in an
assessment the student does not
necessarily need to get a correct
mark in every area.
For knowledge assessments, whilst
all learning outcomes are covered,
it is not possible to test every subcomponent of each outcome,
meaning there is a limit in terms of
what is practically feasible. … key
contextual variables such as
examiners and patients must also
be sampled.
Pass marks are rarely 100 per
cent.
The nursing context OSCEs are
used to “provide a holistic and
realistic focus on assessment of
performance rather than specific
elements.”
The assumption is that the volume
and spread of content included
across the knowledge assessment

Conjunction

•

•

•

•

Assessment strategies
include hurdle exams that
require passing before
students progress to the
next stage of study.
The implication of
blueprinting is that every
learning outcome is covered
by at least one form of
assessment and that every
assessment must be
passed.
Standards setting panels
typically add two or three
percentage points to a pass
mark to guard against
candidates passing as a
result of random chance.

The public-facing OSCE
guidance documents for
both doctors and nurses
indicate content that may be
included. The assumption is
that the candidates should
be competent in all the

Complementarity

Disjunction

•

•
•

•

Each undergrad med school
specifies their own approach to
assessment.
GMC does not specify which
methods should be used.

There is some flexibility – for
example, a single nursing APIE
(assessment, planning,
implementation and evaluation) can
be paired with different skills station
pairings – but in each approved
grouping, a wide range of standards

•

At Leeds School of
Medicine, sequential testing
is used. Each sequential
test is made up of two parts,
a “screening” test (S1) that
all candidates take, and
then a second “test” (S2)
which only the weaker
candidates sit.
Students who do not meet
the required standard on the
full sequence in either year
4 or year 5 are required to
repeat the full year, followed
by resit assessment in the
same sequential format,
taken alongside their new
peer group.
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Case study

Assessment ‘strategy’
Compensation

•

and the OSCE stations is sufficient
to sift candidates according to level
of competency.
Other assessments (i.e. not nursing
numeracy) do not have 100 per
cent pass mark.

Conjunction

•
•

•

•

Non-UK oil
and gas

•

The purpose of the synoptic
assessment is to ensure that the
learner demonstrates a defined
level of knowledge and skills before
being awarded the qualification.
Summative skills assessments
draw on a subset of the range and
context laid out in the unit
specification.

•

•

•

areas and prepare
accordingly.
Nursing numeracy test has
100 per cent pass mark.
Red flags are also in place
during the nursing OSCE
stations to fail any
candidates that the
assessor considers has
exhibited any unsafe or
unacceptable behaviour.

The overarching
assessment approach aims
to ensure that all Learning
Outcomes are assessed at
least once during the totality
of the learning programme.
The portfolio of evidence
ensures 100 per cent
assessment of the
qualification skills coverage.
Should a learner fail to
follow correct health and
safety practices and
procedures during
assessment, the
assessment must be
stopped, and the learner
advised of the reasons why.
If a learner is given the
opportunity to retake a task
as a result of the above,

Complementarity

•

Disjunction

will be assessed, in a range of
different contexts.
Non-UK qualifications have a role:
o Doctors who qualified outside the
UK need to check that their
primary medical qualification is
accepted by the GMC before
they can apply to take the PLAB
assessments.
o Nurses must have been
registered in the country where
they received their primary
medical qualification, and need
to provide the contact details of
their regulator alongside
evidence of their qualification.

•

In the case of a learner who
has failed an assessment
on H&S grounds… At the
discretion of the assessor,
learners may retake the
assessment at a later date
when they are able to work
safely.
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Case study

Assessment ‘strategy’
Compensation

Conjunction

Complementarity

Disjunction

they may only attain an
overall qualification PASS
grade as a maximum.

UK
construction
and building

There is a significant degree of
optionality in the units studied and thus
the sector knowledge, skills and
behaviours covered. The inferences
that can be drawn from results will be
more similar to those drawn from
general qualifications than those
expected from occupational ones.

The 180 GLH qualification comprises two
compulsory units plus a choice of one of
two optional units allowing for some level
of specialisation.

•

Caring
profession

Candidates can compensate for weak
performance within one aspect of the
practical assessments with strong
performance in another subcomponent.

Candidates are required to pass
both the knowledge test and the
practical assessments for
accreditation.

The tests for the supervisor role subsume
all the content of the practitioner role as
well as the extra content required to be
an effective supervisor.

•

Candidates must be
endorsed as ready for
assessment by their line
managers.
Candidates who pass one
and fail one component
need to resit only the
previously failed
component.
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Considering the population of Table 8, and revisiting the review in the light of the case studies, we
can say the following about the framework of four assessment strategies:
•
•

•

•

•

•

•

The paucity of literature in this area remains true; there is not much, and much of what there is
quite old now.
The concepts (conjunctive, compensatory, complementary and disjunctive) are not absolute;
they are not wholly mutually exclusive to each other, nor are they wholly internally consistent
(different examples of complementarity seem rather different from each other, for example).
These concepts owe much to the contexts in which they grew up. For example, conjunction
and ‘must assess all outcomes’ is very much a child of the early NVQ debate. Equally, many of
the articles about combining scores stem from a US debate around teacher accountability
assessments. When applying this research to different contexts, we must bear in mind where
the ideas were initially dreamed up.
Other assessment systems (such as the cases we studied) were not developed to ‘fit’ with
categories. No one in any of our case studies said, ‘this is a conjunctive assessment system,
therefore we must design it in this way’. One can imagine that some of the underlying ideas
behind the ‘four concepts’ informed the development of systems, but it should be no surprise
that we do not find an exact match; we cannot say, ‘this is a conjunctive system, therefore its
design must be thus’.
Moreover, we find that other assessment principles and imperatives can guide the design
choices for the studied assessment systems to some extent. For example, some aspects of the
UK undergraduate doctors’ schemes are driven by an aim to provide a form of ‘assessment for
learning’, or formative assessment. Similarly, there are aspects of the doctors’ qualification that
could be conceptualised in terms of conjunction vs. compensation (how much to de-compose
broad abilities into micro-competences). However, perhaps the issues (and design choices)
here are better thought of as being about wishing to maintain a suitably high demand for
assessment in a graduate level profession.
Indeed, whilst the issues that spring up in this area are broad in assessment terms, they
actually go considerably beyond that. We could conceive of the issues within a risk
management paradigm (entirely beyond assessment theory). Equally, we could look at the
continuing demand for doctors and the steady supply of candidates, as well as the risks that
pertain if doctors turn out to be incompetent. Such reasons will explain why – as a society – we
are prepared to make medical training long, expensive and onerous, and its assessment
equally so. Conversely, the caring profession that is subject of the fourth case study actually
has staff shortages. To a large extent, it is this that conditions the assessment approach. We
can understand the scheme’s conceptualisation as a form of CPD (which is close to formative
assessment), and its preference to minimise false negatives, rather than false positives, in pure
assessment terms. However, this is assessment theory classifying and understanding features
of systems in its own terms. But the genesis for those features came from wider societal
factors.
This is (of course) not to say that studying assessment theory and practice can deliver no
insight. There are clear points of learning. For example, UK VQs and apprenticeships could
consider the approach of medical assessments to blueprinting, and seek insight into how to
cover standards effectively with assessments. But even then, there is still closer insight from
foregoing vocational systems that could be useful. There is a strong tradition of functional
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analysis that underpins the development of national standards. 192 Going back to this work
could prove fruitful for current and future vocational qualification developers.

192

For example, Carroll, G. & Boutall, T. (2011). Guide to developing National Occupational Standards.
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Appendix 1: Information sheet
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Appendix 2: Interview schedule
Research into assessments of occupational or practical competence
Introduction and housekeeping (5 mins)
Hi,
I’m Hayley Limmer a senior researcher at AlphaPlus.
Thank you for agreeing to speak to me, please can I check now is still a good time it shouldn’t take
more than an hour but we can finish earlier if you prefer.
Purpose of the research
I sent over an information sheet alongside the questions ahead of this interview so hopefully you
are up to speed on the nature of this research.
In brief, I am working with Qualifications Wales on a project looking at assessments of
occupational and practical competence. They are specifically interested in whether it is always
necessary that vocational qualifications assess every defined learning outcome in every learner to
achieve a reliable and valid judgement of whether someone is sufficiently competent to start work.
As part of this work we are hoping to talk to people from four organisations to find out how they are
doing this. The interviews will be analysed for themes and written up as case studies in a
summary report.
Opting out
The questions are not sensitive but feel free to skip any questions and opt out of the research at
any point during or after the interview.
Anonymity
This discussion can be completely anonymous, you and your organisation will not be disclosed in
any reports or recommendations. Please can I check if you would like to have your organisation
named in the report or if you would prefer to be anonymised?
[If prefer to be anonymised], no problem, the organisation will be assigned a number and any
reference to the name of the organisation will be removed.
Data
We will not pass anything onto Qualifications Wales that will identify yourself or the organisation
that you work for. Any personal data will be destroyed after 1 year and any anonymised data
destroyed after 6 years.
Recording
Is it ok, if for note taking purposes only, I record this conversation? It will not be shared with
Qualifications Wales and will be destroyed in line with GDPR guidelines, it just allows me to
concentrate on listening to what you are saying rather than scribbling notes. It is fine to say no.
Questions
Before we start do you have any questions?
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Main questions
Scope of interview (will vary for each case study)
We know your organisation assesses [insert specific occ | pc], we are keen to hear more about
[XXX aspect].

Assessment design
Please can you tell us how [insert specific occ | pc] is assessed?
• What determines whether a learner is certified or not?
• What happens if a learner fails the assessment?
o how many resit opportunities are offered?
[Rationale: This question is intended as an easy opener that provides a quick overview of the
assessment design]
Assessment content & sampling
In terms of the content of the assessment, how is [insert specific occ | pc] broken down for
assessment purposes?
• How is it decided what is covered?
o What about specific learning outcomes?
• Which [outcomes, areas], if any, are seen as more important/critical for assessment than
others?
• What sampling approach is used to determine the assessment content?
o If all outcomes are sampled, why is this?
• What does the sampling approach mean for the reliability of the assessment?

Quality
• More generally, how do you ensure the assessments are fit for purpose?

Managing risks to the learner and public
Interviewer notes: Note potential risks here in advance:

There is a level of risk associated with [insert specific occ | pc] that needs to be managed
appropriately through these assessments.
• What are some of the potential risks to the learners?
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• What are some of the potential risks to the public?
• How are the risks managed after completion of the qualification?
o Employer sign off
o On the job supervision
o Training/development
Stakeholder engagement
Interviewer notes: Note key stakeholders here in advance:

There must be lots of stakeholders in this field…
• What approach is taken to achieve stakeholder buy in to the assessment?
• In terms of public confidence and trust in the qualification, what sort of activity takes place?
o Is any data collected?
Close
That covers off the areas I was hoping to ask you about, is there anything you would like to add
that I may have missed?
Thank you for taking the time to have this discussion it is really appreciated.
If there are any further comments you think of or documents that you think might be useful please
don’t hesitate to get in touch.
[If appropriate] If there is anyone else in your organisation that you think it would be good to speak
to please can you put me in touch with them?
Thank you
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