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Executive Summary 

As part of the Office of Qualifications and Examinations Regulation’s (Qfqual) two year 
Reliability Programme, the present research study investigates the reliability of 
assessment decisions in work-based vocational qualifications in England and factors that 
may affect the results. These qualifications are mainly used to confirm occupational 
competence of employees or for licence to practise. Their assessment regime frequently 
incorporates observation of naturally occurring evidence in the workplace, as well as oral 
or written questions, professional discussion, and review of portfolio and product 
evidence. Their assessment customarily involves a high degree of internally set and 
marked assessments that require evidence accumulation by the candidate and decision 
making by a human assessor. The total package of evidence used for judging, evaluating 
or interpreting someone’s competence status can vary from candidate to candidate since 
the quality or quantity of the evidence may be influenced by local variations in 
assessment opportunities.  
 
In the context provided for the project, reliability refers to ‘the consistency of outcomes 
that would be observed from an assessment process were it to be repeated. High 
reliability means that broadly the same outcomes would arise. Unreliability can be 
attributed to “random”, unsystematic causes of error in assessment results’. For 
vocational assessment this means that if a candidate was assessed again, by a different 
assessor or carrying out a different work task, would the person still be classified in the 
same category (ie either competent or not yet competent). Reliability of decisions is then 
about inter-rater (assessor/IV) agreement or consistency of decisions that can be 
influenced by diverse sources of error, such as for instance the complexity of the 
assessment procedures.  
 
The present study aims to advance a conceptualisation of reliability theory in the case of 
assessment methods used in vocational certification. The methodology for data collection 
involves the collection and scoring of centre-devised assessment records from 324 
candidate portfolios and of internal verifier reports in two vocational areas, Hairdressing 
and Electrotechnical Engineering, and three qualifications – Level 3 Electrotechnical 
Services (Electrical Installation – Buildings and Structures), Hairdressing NVQ (National 
Vocational Qualification) across several pathways at levels 1, 2 and 3 and the new NVQ 
Certificate/ Diploma in Hairdressing/ Barbering/ Combined Hair Types comprising of 
several pathways at levels 1, 2 and 3. Based on this live assessment data, the procedure 
for estimating inter-‘item’ reliability of binary assessor decisions is not standard, using a 
coefficient similar to Cronbach’s alpha and Guttman’s lambda. It further involves 
estimating inter-rater agreement and inter-rater reliability. 
 
The main findings can be summarised as follows: 
 
 The results suggest that inter-rater (assessor/IV) agreement is high (Gower coefficient 

ranging from .90 to .99) and inter-rater (assessor/IV) reliability (Cohen’s kappa) is 
‘substantial’ (for electrotechnical services) or ‘almost perfect’ (for hairdressing). 
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 Inter-‘item’ reliabilty (using a coefficient similar to Cronbach’s alpha and Guttman’s 
lambda) could only be estimated for the electrotechnical services and the results show 
high values. 

 
 The procedures presented here confirm that it is possible to estimate the reliability of 

these qualifications, although changes would need to be made in the types of records 
used by assessors and the feedback given to candidates if this is to be carried out 
routinely. 

 
 The flexibility required in the structure of these qualifications may prevent such 

procedures from being applied across all vocational qualifications. 
 
 The verification process appears to work effectively in ensuring consistency of 

decisions and high inter-rater (assessor/IV) reliability, although further research may 
be required in this area at a time of radical change in English vocational education. 

 
One of the features of this type of vocational assessment is that candidates are entered for 
summative assessment only ‘when ready’. The decision to ‘pass’ a candidate is taken in a 
sense before the assessment takes place and the feedback captured by assessors may not 
include instances when the candidate’s evidence had been evaluated but not yet 
considered to meet particular standard(s). The availability of natural assessment data for 
workplace assessments, with observation being the main type of evidence currently used 
in these qualifications, is then limited to the type of feedback captured by assessors. This 
study suggests that in order to carry out these procedures routinely, the organisations 
responsible for the quality assurance, control and regulation of such qualifications should 
consider the characteristics of the vocational assessment system, the assessment data that 
may be available for analysis and the appropriateness of measurement procedures for 
estimating assessment reliability and hence validity. 
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1 Introduction 

Learners pursuing work-based, competence-based qualifications, also known as National 
Vocational Qualifications (NVQs), produce evidence to demonstrate that they possess the 
skill, knowledge and understanding or the competence required by the criteria contained 
in units of assessment that make up such qualifications. A variety of types of evidence 
(eg naturally occurring workplace tasks, questioning, traditional tests) may be presented 
by different candidates for the same criteria to decide whether or not they have achieved 
or not yet achieved particular criteria or whole units (Wolf, 1995). Due to the complexity 
of evidence available, most often human assessors are required to make these decisions. 
 
Reliability in this context relates to the consistency of classifications – if a candidate was 
assessed on a different day, by a different assessor or carrying out a different task, would 
the person still be classified in the same category, eg competent or not yet competent? 
Can we be sure that two candidates at the same competence level are classified in the 
same way? In real assessment situations it may be expected that a certain amount of 
variation may affect decisions about a candidate’s competence and lead to a degree of 
uncertainty or error in their results. Validity, on the other hand, is about the inferences 
that can be drawn based on the assessment decisions. Would the person classified as 
competent in an occupational area be able to perform at the level required after 
certification? The consistency of judgement in deciding when sufficient evidence has 
been provided may impact on the validity as well as the reliability of that assessment 
decision, which can affect the trust that should be placed in a particular assessment 
system (Clauser, Margolis & Case, 2006; Wilmut, Wood & Murphy, 1996; Brookhart, 
2003). 
 
The Regulatory Arrangements of the Qualifications and Credit Framework (QCF), the 
framework for recognising and accrediting vocational qualifications in England, Wales 
and Northern Ireland, states that assessments in vocational qualifications are required to:  
 
 Be valid in relation to the learning outcomes against the stated assessment criteria. 
 
 Produce sufficient evidence from learners to enable reliable and consistent 

judgements to be made about achievement of all the learning outcomes against the 
stated assessment criteria. 

 
 Be manageable and cost effective. 
 
 Be accessible.       

(Ofqual, 2008, paragraph 5.3, p26) 
 
In order to achieve these quality standards, awarding organisations put in place complex 
quality assurance systems that involve, amongst other things, the sampling of assessment 
decisions taken within centres (training providers, employers, colleges). Limited 
reliability (and validity) work has been carried out however for these competence-based 
qualifications in the United Kingdom (UK) (Greatorex, 2000; Johnson, 2006; Crisp & 
Novakovic, 2008).  
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This may be due in part to characteristics of the English work-based, criterion-referenced 
programmes. In this context, where the evidence produced by candidates needs to be 
predominantly naturally occurring, judged dichotomously (achieved/not yet achieved) 
over an unlimited number of attempts and only when the candidate is ‘ready’ for 
assessment, the feedback thus generated by assessors is not in the form of scores which 
are readily available for a reliability analysis. This project therefore aims to advance our 
understanding of the reliability theory and measurement procedures suitable in this 
context. It does not however explore issues surrounding the validity of decisions, which 
is outside the scope of this study. 
 
Outline of this report 
In section 2 we outline the research aims for this project followed by a description of the 
context of work-based vocational qualifications and their assessment regime in section 3. 
The important conceptualisation of reliability of decisions in vocational qualifications is 
presented in section 4. Section 5 describes the methods applied for data collection and 
analysis, while section 6 details the estimates under investigation for inter-rater (assessor) 
agreement and internal consistency for the qualifications we included in the study.  
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2 Research aims 

In order to advance our understanding of the methodologies suitable for work-based 
qualifications and of the quality criteria that should be expected in vocational assessment, 
this study aims to: 
 
1. Provide a background of work-based qualifications and their assessment regime. 
 
2. Review the literature on reliability methods that could apply to our context and 

identify possible threats to the reliability of these decisions. 
 
3. Provide a suitable methodology for collecting assessment data. 
 
4. Formulate suitable procedures for estimating the inter-rater (assessor/IV) reliability 

and internal consistency of assessor decisions. 
 
5. Provide a detailed discussion on the findings, including recommendations for 

developing a policy on reliability. 
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3 The context of work-based qualifications 

Since their inception over 20 years ago, NVQs have been taken up by people in the 
workplace or other settings that replicate a working environment, in vocational areas such 
as construction, engineering, service industries, health and social care, business 
administration or management. In England, Wales and Northern Ireland accredited 
qualifications are regulated through joint credit systems or frameworks, such as the 
National Qualifications Framework (NQF) or the Qualifications and Credit Framework 
(QCF)1, which allow levels of achievement to be compared across qualifications.  

3.1 Purposes 
The qualifications have been used primarily for employment purposes, specifically for 
confirmation of occupational competence against the national occupational standards2  
(NOS) and for licence to practise (Ofqual, 2009). The results may also be used to monitor 
learner completion rates, especially important for qualifications approved for public 
funding, provide feedback to candidates for future improvement, evaluate the 
effectiveness of assessor performance or for access into higher education (Kingston, 
2007). Given the purposes associated with these competence-based qualifications, the 
assessment decisions are normally high-stakes, regardless of the assessment design.  

3.2 Units of assessment 
In order to achieve a qualification at a certain level, candidates are required to prove that 
they meet a set of criteria contained in a unit of assessment (the smallest component of a 
qualification), which are based on the NOS. QCF units are at different levels and use the 
same template, consisting of learning outcomes and associated assessment criteria (see 
for example City & Guilds, 2009a).  
 
A number of mandatory or general and optional or specialist units may be required for the 
achievement of a qualification, with credit being awarded for completion of a unit. The 
rules of combination then state which credits can be combined to complete a specific 
qualification. Different pathways are available to candidates which support the varying 
demands required by industry sectors (QCDA, 2010). For example, a hairdressing 
qualification can be offered at different levels across a number of pathways and units, as 
shown in Appendix 1, Figures 1 and 2.  

3.3 Occupational standards 
In the NVQ Code of Practice3 for competence-based qualifications, competence is about 
persons who possess ‘the ability to carry out activities to the standards required’ (NVQ 
Code of Practice, QCA, 2006, p37). A similar meaning of competence has been conveyed 
in the QCF unit writing guidelines, where units of assessment are linked to NOS to ‘focus 
on the knowledge, skills and understanding, which, applied together, form the 

                                                 
1 The NQF, which was introduced for this purpose, is currently being replaced by a new framework, the QCF that in 
addition indicates the size of qualifications (measured in learning hours or credits), as well as their level (see City & 
Guilds, 2009a). 
2 National Occupational Standards (NOS) are statements that ‘describe what a person needs to do, know and understand 
in a job to carry out the role in a consistent and competent way’ in a particular environment (UK Commission for 
Employment (UKCES) & Skills and the Alliance of Sector Skills Councils (SASSC), 2010) 
3 The NVQ Code of Practice was developed for qualifications on the NQF, but no longer applies to qualifications in the 
QCF (see UKCES, 2008). 
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competence required by employers for certain roles and functions’ against which an 
individual’s performance can be judged (QCDA, 2010, p11; see also Wolf, 1995, p30 for 
a discussion). Standards are the descriptions of the following elements that make up a 
unit: 
 
 Learning outcomes are equally weighted in terms of achieving a unit. Taken together, 

they describe the competence that a candidate who has credit for the unit should 
possess and so may cover diverse sub-domains. Table 1 displays an example of a 
level 1 unit from hairdressing. 

 
 Assessment criteria that specify the standard of performance a learner must meet to 

demonstrate mastery or achievement of the learning outcome (Ofqual, 2008, 
paragraphs 1.4d and 1.5a). 

 
 
 Range of achievement4 which describes the circumstances, context, combinations of 

methods, number or frequency of occasions and levels of responsibility in which 
competence can be demonstrated (QCDA, 2010) (see Table 1).  

 
A candidate can only be judged occupationally competent when the person has provided 
sufficient evidence to fulfil all the requirements of the unit. 
 

                                                 
4 In a QCF unit, the full range or scope can be expressed either in the additional information about the unit or it may 
also be included in the assessment criteria (see FAB/JCQ, 2010; example in Table 1, Unit additional assessment 
requirements). 
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Table 1 – Example of performance and knowledge criteria from level 1 ‘Plait and twist 
hair using basic techniques’ unit (NDAQ, 2010) 
Unit additional 
assessment 
requirements 

The assessment of this unit needs to meet the requirements within the 
Habia Hairdressing and Barbering Assessment Strategies [the standard 
setting body for the hair, beauty, nails and spa industries]: […] 
3. The assessor will observe the learners performance on at least 3 
occasions which must include observation of: 
- a minimum of 5 cornrows  
- a single French plait 
- a series of small two strand twists covering a minimum of 25% of the 
head. 
4. The learner must show that they have: 
- used all the types of products: a) sprays; b) serums; c) gels. 
- created all the types of plaits and twists: a) multiple cornrows; b) 
French plait; c) two strand twists. […] 

Learning Outcome Assessment Criteria 
2. Be able to plait 
and twist hair 

2.1 prepare the client’s hair following instructions from the stylist 
2.2 control tools to minimise the risk of damage to the hair and scalp, 
client discomfort and to achieve the desired look 
2.3 part the sections cleanly and evenly to achieve the direction of the 
plait(s) and twists 
2.4 secure any hair not being plaited or twisted to keep the section 
clearly visible 
2.5 maintain a suitable and even tension throughout the plaiting and 
twisting process 
2.6 control and secure the client’s hair, when necessary 
2.7 apply suitable products, when used, to meet manufacturers’ and 
stylist’s instructions 
2.8 consult with the client during the plaiting and twisting process to 
ensure the tension is comfortable 
2.9 adjust the tension of plaits, when necessary, avoiding damage to the 
hair and minimising discomfort to the client 
2.10 make sure that the direction and balance of the finished plait(s) and 
twists meets the stylist’s instructions 
2.11 confirm the client’s satisfaction with the finished look. 

7. Know products 
and their use 

7.1 identify the types of products available for use with plaits and twists 
and when to use them 
7.2 state the importance of using products economically. 

3.4 Decision rules 
 In order to achieve a unit and/or qualification, a complex combination of decision rules 
are applied (Ryan & Hess, 1999; Chester, 2003). These include conjunctive and 
complementary procedures, such as: 
 
 Conjunctive procedures that require that all of the learning outcomes must be met for 

a ‘pass’ to be awarded. Better performance in some areas cannot compensate other 
areas, which may not have been achieved.  
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 Because in principle the QCF allows for a unit to be substituted by another if the rules 
of combination allow, these equivalent pathways add a complementary rule to the 
conjunctive rule.  

 
 The assessment may combine different types of assessment methods, tasks and may 

accept accreditation of prior learning or experience which add a complementary 
approach to deciding competence. 

 
Table 2 summarises the decision rules to fulfil the requirements for achieving 
competence-based qualifications. 
 
Table 2 – The approach used in the QCF to combine multiple measures to reach 
assessment and qualification classification decisions (based on Chester, 2003) 

 Conjunctive 
AND 

Compensatory 
+/- 

Complementary 
OR 

Measures of 
different constructs 

Minimum performance 
of competence 
required on all 
learning 
outcomes/assessment 
criteria and all units 
must be a ‘pass’ 
according to the rules 
of combination 

Tests may be used but 
there must be evidence 
that all learning 
outcomes have been 
achieved 

Choice of optional 
units (a combination 
of units may be taken 
depending on the 
chosen pathway) 

Different measures 
of the same 
construct 

To cover the range and 
confirm the inferences 
made, multiple sources 
of evidence may be 
required 

- Criteria covered 
through tests that are 
not achieved may be 
covered using 
additional instruments 

Multiple 
opportunities 

- Unlimited number of 
re-takes allowed 

Evidence is generated 
until the standard is 
achieved 

Accommodations 
and alternate 
assessments 

- - Accessibility 
arrangements or using 
supplementary 
evidence 

3.5 Vocational assessment 
The assessment of performance, knowledge and understanding in vocational 
qualifications customarily involves a high degree of internally set and marked 
assessments. While the model may use externally set tests, the emphasis is on 
competence in relation to naturally occurring activity in the workplace. In the case of 
externally set and marked assessments it is relatively easy to measure and ensure the 
reliability of such results. Where the assessment is tailored to local conditions however, 
though nationally recognised, the onus is on the assessor to judge, evaluate or interpret 
the value of the evidence presented by the candidate and whether sufficient evidence has 
been produced against the unit content and range (see Ofqual, 2008, paragraph 5.3d, 
p26).  
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The assessor observes the candidate at work carrying out tasks, questioning about what 
they are doing to ensure knowledge and understanding (see Table 3). When the candidate 
is judged as not yet competent, it may be because they have not achieved all of the 
assessment requirements either based on sufficient evidence (eg candidate has tried but 
not met the criteria) or based on insufficient evidence (eg candidate does not have enough 
opportunity to perform a task and therefore cannot be judged as fully achieving the 
outcome or unit). 
 
Table 3  –  Sources of evidence which may be used in a work-based qualification 
Source of evidence Types 
Observation of 
performance at work 

The assessor observes the candidate working in order to assess his/her 
performance against the unit requirements. Evidence may also come from a 
witness, log or diary of the candidate’s work.  

Observation of 
performance of 
specifically set tasks 

Candidates may be required to perform a particular activity (eg simulated task, 
project or case study) 

Questioning The knowledge and understanding elements of a unit are assessed through oral 
or written questions  

Historical evidence Prior experience or learning may be used as evidence provided it is sufficiently 
current 

 
Some aspects of the range may also be covered by simulated tasks, tests, assignments or 
other means only when appropriate, where naturally occurring evidence is not available 
or dangerous. To show that they can work to the standards contained in a unit (which may 
include performance, knowledge and understanding) secondary, supplementary or 
complementary types of evidence are also used for judging someone’s competence status. 
This means that ‘a total package of evidence’ can vary from candidate to candidate since 
the quality or quantity of the evidence is influenced by local variations in assessment 
opportunities (Mitchell & Bartram, 1994). For instance, assessors may feel compelled to 
add further evidence such as additional questioning to ensure that a unit standard was 
achieved. Where tests are used and the candidate has failed to answer a question, the 
assessor is required to ensure that that particular area of knowledge has been covered 
through other means, normally by oral questioning or another sitting of the test (only of 
the elements not achieved in previous sittings). In principle, the cutoff point for these 
assessments is 100%.  
 
Since the candidate is assessed only when both the assessor and the candidate are 
reasonably confident that the person will be successful, the decision to pass a candidate is 
in a sense taken before the actual summative assessment. Even when traditional tests are 
used (eg multiple choice tests), high success rates on the test items are normally expected. 
This implies that a large proportion of observations will classify candidates as ‘achieving 
the required standard’.  
 
In summary, the assessment of work-based qualifications or NVQs has the following 
characteristics: 
 
1. The candidate is assessed on demand, ‘when ready’ and his/her performance on each 
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task is scored dichotomously as competent/not yet competent against individual 
criteria, normally by a human assessor. The assessment is continuous, made up for 
example of observations of unique naturally occurring/set work tasks or products, 
professional discussion, assignments, questioning or witness statements. Any single 
assessment occasion may cover a number of criteria and units across a range or 
circumstances. Timescales for completion and marking of individual assessments 
may vary and in principle the process continues until a positive decision has been 
made, or the process is abandoned. 

 
2. Decisions for each unit in the rules of combination are used as the basis for awarding 

the qualification when all criteria and/or outcomes need to be achieved (see Table 2 
above). 

 
3. Candidate performance and the assessor decisions are internally and externally 

verified for quality assurance and control.  
 
Candidates practise the skill or conceptual knowledge continuously through carrying out 
tasks in the target domain. The assessor or tutor may provide feedback, support, help or 
reminders until the person is increasingly more independent and could be considered 
‘ready for assessment’(eg Collins, Brown & Newman, 1989; Brown, Collins & Duguid, 
1989). This feedback is often oral, but it may also be captured in learner diaries or 
assessment records which are logged in a portfolio and referenced back to the unit criteria 
(or NOS) once achieved (eg as judged by the assessor against the unit content). The 
assessment is therefore continuous and takes on dual formative and summative functions.  

3.6 The verification process 
It is the responsibility of the awarding organisation to ensure ‘the accuracy and 
consistency of standards in the assessment of units, across units and over time’ (Ofqual, 
2008, paragraph 5.6c). To this end, such organisations establish verification processes 
that provide an important quality assurance function.  
 
Internal verifiers (IVs) are required to implement a verification plan, which includes a 
schedule of activities such as producing a sampling strategy for individual assessors, 
directly observing sample assessments carried out by assessors, reviewing candidate 
evidence, conducting candidate interviews. Centres use various standardisation 
procedures, for instance assessor training, sampling of assessor decisions by the 
internal/external verifiers, or access to a community of practice by organising networking 
opportunities. This process intends to support the assessor in conceptualising the standard 
required and ensures this across centres/regions. Figure 3 in Appendix 2 shows an 
example of an internal verification plan used by a centre. The report depicts whether the 
internal verifier agrees with the assessor’s decision and also whether he/she considers the 
candidate to be competent in the unit content. 
 
The external verifier (EV) is independent of the centre and accountable to the awarding 
organisation. The person is responsible, amongst other things, for ensuring that 
assessment decisions are fair, consistent and meet the requirements set out by the national 
occupational standards. They will also sample decisions taken by assessors and internal 
verifiers by observing staff or reviewing portfolio evidence. Both the IV and the EV are 
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required to have industry-recognised occupational qualifications as well as relevant 
assessor/verifier qualifications. 
 
Because local flexibility is paramount for these qualifications, the unit content, 
verification of assessor decisions, assessor/verifier training, networking and 
documentation (eg assessor handbooks produced by awarding organisations) are meant to 
ensure uniformity across different assessment situations and assessors. While test-based 
decisions may be required in some cases (eg using multiple choice questions), the most 
frequently used assessment methods emphasise the role of the assessor and the 
inextricable relationship between assessment and instruction. The standard is contained in 
the assessment criteria (evidenced through work samples) which represent performance 
of the skill or craft rather than a cut-score, since no marks are given. The evidence 
required needs to ensure the right balance among what needs to be assessed, ie the unit 
content, the minimum amount of evidence that would be considered sufficient and the 
minimum number of contexts that must be covered, while ensuring enough flexibility of 
assessment is allowed. In addition, candidates are put through formal assessment only 
when the tutor/assessor and the candidate have the confidence that competence in a 
particular area has already been achieved (see Wolf, 1995).  
 
The issue is then whether the assessment activities in this context lead to valid and 
reliable decisions that serve their uses and purposes well. Characteristics of the 
assessment system (decisions rather than scores, work tasks, criteria and range rather than 
test items or a cutoff point), its purposes, the high stakes status of such certificates and 
the decision rules imposed by the qualifications framework lead to a particular 
conceptualisation of reliability. 
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4 Conceptualising reliability of decisions in vocational qualifications 

Reliability is about quantifying the precision, stability or consistency of decisions based 
on candidates’ performance on a task (Traub & Rawley, 1991). Reliability is therefore 
inversely related to measurement error, the variation that can be expected if the 
assessment procedure were to be repeated. Reliability can be calculated using a variety of 
statistical methods. High values for these reliability estimates indicate a small amount of 
measurement error (AERA, APA, NCME, 1999; Haertel, 2006). Reliability estimates 
would then indicate the degree of confidence that should be placed in someone’s results, 
although the decision should also be valid.  

4.1 Consistency of classification decisions 
In contrast to assessments where the emphasis is on standardisation or one or more cut 
scores to define the decision rule, criterion referenced dichotomous (pass/fail) decisions 
based on unique workplace evidence pose alternative challenges to measurement theories 
and approaches to reliability developed for traditional assessments may not be suitable 
(Mislevy, 1994; Brookhart, 2003; Johnson & Johnson, 2009). In the context of ‘on-the-
job’ performance, where each task is different and may not be repeatable in exactly the 
same circumstances (eg client/job requirements are varied and ever changing), test-retest 
or parallel form reliability can be more difficult to interpret, depending on the subject of 
the qualification or level (Traub & Rawley, 1980; Berk, 1980; Verhelst, 2004; Clauser, 
Margolis & Case, 2006).  
 
Such a conceptualisation is further challenged by the fact that the candidate is allowed in 
principle to accumulate evidence until a positive decision can be reached. It is true of 
course that equivalent evidence in value, that is equivalent in levels of confidence, is 
customarily accepted by assessors and verifiers, which means that whether these 
assessments can be considered parallel depends on how strictly we define the properties 
of a parallel test. A loose interpretation of parallel assessments may even argue that 
various units can also function as parallel tests and that the measurement of internal 
consistency is related to the measure of parallel test, since the correlation between the 
units may be considered as a lower bound for parallel test reliability. 
 
The concern for this type of mastery interpretation is primarily on the consistency of 
classification decisions, often referred to as reliability of classifications, rather than score 
reliability as far as measurement error is concerned (Huynh, 1976; Subkoviak, 1976). 
This is a measure of agreement or consistency of achieved/not yet achieved decisions 
across repeated applications of the procedures (Swaminathan, Hambleton & Algina, 
1974; AERA, APA, NCME, 1999; also Lee, Hanson & Brennan, 2002; Greatorex, 2002, 
2005; Greatorex & Shannon, 2003). Replication in this context would mean that if we 
were to judge a candidate again on a different occasion, the same judgement should be 
made based on the evidence provided. The decisions should be consistent across 
equivalent evidence packages for different assessors, providers, regions and time 
(Murphy et al, 1995; Wilmut, Woods & Murphy, 1996). Further assessor decisions can 
be considered valid and reliable when they accurately reflect the level of performance, 
which has been consistently demonstrated by the candidate. 
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High agreement among independent raters (assessors and verifiers) regarding a 
candidate’s classification can be further evidence of the consistency of decisions. 

4.2 Sufficient evidence should lead to uniform levels of confidence 
Candidates in the workplace are continuously seeking to provide evidence that confirms 
their mastery of the skill over a period of time and the final decision to certify a candidate 
taking a vocational qualification is the result of an assessment process based on a large 
number of decisions coming from multiple occasions and multiple measures rather than a 
single administration of a test.  
 
Reliability of these decisions can then be conceptualised in terms of the assessor’s level 
of confidence in his/her judgement that the candidate has produced evidence of sufficient 
quality and quantity that would indicate that the person can do the job based on the 
standards contained in the unit of assessment5. The aim should be to minimise the 
chances of judging someone as competent who has not actually met the unit 
requirements, since holding someone back would be less serious when the assessment is 
on demand and continuous, although such a situation could increase the cost of 
assessment. This would also ensure the assessment is cost effective in achieving optimal 
levels of confidence (Mitchell & Bartram, 1994). A key issue would then be whether 
candidates’ evidence against the unit content that are equivalent in value are of sufficient 
quality and quantity and also associated with equivalent levels of confidence by different 
assessors. Reliability in this way would be about applying assessment standards 
uniformly across a qualification.  
 
In addition, reliable assessment decisions using a number of different packages of 
evidence is about converging or accumulating the evidence that support the same 
inference rather than joining of scores (Mislevy, 1994). Although different in detail 
amongst candidates, the amassed body of portfolio evidence should give a consistent 
level of confidence over candidates and assessors. Mislevy (1994) uses analogies from 
scientific research, medical diagnosis or legal reasoning to define reliability as the 
‘weight of evidence’ and the ‘relevance’ of a particular component (eg assessment within 
a unit) and how they relate to the inferences made. The nature of the decisions would then 
argue for an alternative conceptualisation of reliability in terms of sufficiency of 
information to infer a candidate’s competence (Ofqual, 2008; Smith, 2003). 

4.3 Validity 
The accuracy or consistency of decisions do not include the broader issue of validity of 
decisions. The question here is whether the certificate (based on these decisions) 
represents the ability the assessment intends to measure so that the person could 
confidently be employed on this basis and would the person be able to perform to the 
standards required by the qualification after certification (Clauser, Margolis & Case, 
2006; Wolf, 1995). In this context, an important aspect of the quality of vocational 
assessment would be the validity of assessor decisions and the criteria that can be used to 
evaluate those (Wools, Eggen & Sanders, 2010). Such a study is however beyond the 
scope of this research.  

                                                 
5 In reaching their decisions for instance, assessors, internal and external verifiers are required to ensure the validity, 
authenticity, currency and sufficiency (known as the VACS rule) of the evidence provided (eg see City & Guilds, 
2009b, p29). 
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4.4 Factors influencing reliability 
Approaches to evaluating reliability consider inconsistency in the classifications required 
in the vocational assessment system described here to be a type of error (Nichols & 
Smith, 1998). Assessors and verifiers involved in deciding when sufficient evidence has 
been provided by candidates may overestimate the evidence, judging too many people as 
competent when they are not, resulting in high false positive rates (ie people who should 
have failed but passed), or under-estimating the evidence, judging too many people as not 
yet achieving the standard, resulting in lower false positive rates but increasing the false 
negative rates (ie candidates who should have passed but failed).  
 
Other influencing factors may have to do with characteristics of workplace assessment – 
eg the decision making process, characteristics of the assessment system, the verification 
process or the decision rules – which are all thought to affect the reliability of these 
decisions (Driessen et al, 2005; Wolf, 1995; Murphy et al, 1995; Eraut et al, 1996; 
Greatorex, 2002, 2005; Greatorex & Shannon, 2003; Johnson, 2008a, b; Lane & Stone, 
2006; Cronbach & Gleser, 1957; Cronbach et al, 1997; Chester, 2003; Douglas, 2007; 
Good, 2002). In this case, the expectation is that lower estimates of reliability will be 
obtained (Murphy et al, 1995). Despite being a threat to the reliability of decisions 
however, such characteristics of the vocational assessment system are desirable since 
they can ensure flexibility for candidates, professional relevance and practicality for ‘on-
the-job’ assessment and should not diminish our trust in the system.  
 
Due to limited previous reliability research in this area, it is not yet possible to 
substantiate these claims, while certain features of these assessments should minimise the 
risk to the inconsistency and variability of these results. As we mentioned previously, in 
the context of work-based qualifications in the UK, the reliability of assessment decisions 
and/or certifications is not normally measured at an operational level and reliability is 
expected to be optimised by centres and awarding organisations through internal and 
external verification procedures (Ofqual, 2008, paragraph 5.6.c). This study aims to 
address this issue by proposing methods for data collection and analysis. 

4.5 Estimating decision consistency 
For the types of decisions and the nature of these vocational assessments, the methods 
discussed below may be appropriate.  
 
Reliability indices used to quantify classification consistency are analogous to reliability 
measures that can show how stable a classification of competent/not yet competent is for 
each criterion, unit and qualification. This is expressed in terms of classification accuracy 
and it is a measure of the probability of classifying or misclassifying a candidate as 
meeting the required occupational standards (Clauser, Margolis & Case, 2006).  
 
The reliability of test scores (equation 1) is defined as the ratio of true score variance to 
total observed score variance, hence error directly influences the reliability index (XX’, 
equation 1). In the case of single assessment administrations, estimates of reliability such 
as Kuder-Richardson 20 (KR-20) or coefficient alpha can be used (eg Cronbach, 1951). 
Cronbach’s alpha () coefficient is an estimate of reliability known to be a lower bound 
for the reliability and then it would underestimate the true reliability (Lord & Novick, 
1968; Osburn, 2000). A better estimate for reliability value is considered to be Guttman’s 
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lambda-2 (2) with the following relationship with Cronbach’s alpha and reliability in 
Equation 1 below (eg Sijtsma, 2009). 
 

 ≤ 2 ≤  XX’        (Equation 1) 
 
In the context of classroom assessment, Buckendahl, Yang and Ferdous (2003) evaluate 
the level of agreement between reliability analyses using the coefficient alpha as a 
measure of internal consistency and a proposed decision consistency strategy (percent 
agreement) that uses teacher judgments of student proficiency on a written task. In the 
case of workplace assessment, where each score may represent different types of 
evidence, Cronbach’s alpha may be viewed as a measure of how well the sum of units 
capture the expected score in the entire domain. Generalizability (g-) theory is another 
approach that has been suggested as a suitable alternative for work-based qualifications 
(Johnson & Johnson, 2009). Cronbach’s alpha may however also be considered as an 
unbiased estimate of the generalizability (eg Brennan, 2001). 

4.6 Estimating assessor agreement 
Because the assessment system relies on assessor decisions to gauge candidate 
competence classification which is then verified by an internal and an external verifier 
using a complex sampling matrix, inter-rater (assessor/IV) reliability that quantifies the 
closeness of these independent ratings may be a useful measure of the quality of these 
decisions (Ebel & Frisbie, 1991). Verification and standardisation procedures and high 
pass rates may lead to high levels of assessor agreement.  
 
A useful measure for inter-rater agreement where we have small variances in judgments 
is Gower’s coefficient (Gower, 1966, 1971). This coefficient is equal to 1 minus the ratio 
of the sum of the absolute differences of the two judgements of two raters (assessors) 
over n objects and n times the range of the judgements per object. As a result of the 
absolute method of norming, Gower’s coefficient can be interpreted as a measure of 
average agreement between judges per object (Zegers, 1991). In the case of dichotomous 
scores, as it is the case with pass-fail decisions, Gower's coefficient is identical to the 
proportion agreement. This coefficient is useful where there is limited variation in scores 
or judgments and in the case of extreme pass rates. 
 
The procedures proposed by Cohen (1960, 1968) may also be suitable to the types of 
dichotomous ratings made by two raters (assessors) in these qualifications (see Huyhn, 
1978 for the relationship between kappa and other parameters). Cohen’s coefficient 
kappa estimates how much classifications will improve decision consistency relative to a 
random classification (Gwet, 2002). For example, two assessors A and B classify N 
candidates as positive (+) if they achieve a unit (criteria) and negative (-) if they have not, 
as described in Table 4. In this example, a is the number of candidates which were 
classified as achieved by both raters A and B, b is the number of candidates classified as 
achieved by rater B and not yet achieved by rater A, c the number of cases classified as 
not yet achieved by rater B and achieved by rater A and finally d is the number of cases 
for which both raters classify candidates as not yet achieved. In this example, a and d are 
cases of agreement, while b and c are cases of disagreement between the two raters. 
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Table 4 – Distribution of N candidates by assessor and response 
 Rater A  
Rater B + - Total 

+ a b B+ 
- c d B- 

Total A+ A- N 
 
The overall agreement probability Pa is given by the formula in equation 2: 
 

Pa 
a  d

N
          (Equation 2) 

 
where a and d are as described above. In our example, the index Pa is the proportion of 
candidates that both assessors classified in the same categories. The inter-rater reliability 
as measured by Cohen’s kappa statistic defined in equation 3 below. A 
 

)(-1

)(-
=

κP

κPP
Aκ

e

ea
         (Equation 3) 

 
where Pe() is Cohen’s measure of the likelihood of agreement by chance, expressed as 
in equation 4 below. 
 


 BABAe PPPPP )(         (Equation 4) 

 
and PA+=A+/N, PA-=A-/N, PB+=B+/N, PB-=B-/N are rater-specific classification 
probabilities, where PA+, PB+, PA-, PB- are the probabilities that respectively raters A and B 
classify a candidate as positive or negative. Kappa may also be given as in Equation 5 
below: 
 

 1
observed disagreement

expected disagreement
      (Equation 5) 

 
with  
 
Expected Disagreement = N (PA- PB++ PA+ PB-) using the same notations as above. 
 
The value thus obtained varies from -1 (perfect disagreement) to 1 (perfect agreement), 
where a value equal to 0 means that, given the probabilities of passing according to the 
assessor and the IV as fixed values, the classifications are not better than those obtained 
by chance.  
 
Values closer to 1 mean that something other than random factors account for the two 
independent ratings. Cohen’s kappa can be used since it is considered to be a more robust 
measure of agreement than a straightforward percent agreement calculation and it also 
takes into account the agreement occurring by chance. Kappa would indicate how well 
the two ratings agree not with the ‘true’ classification but the ‘true’ agreement, beyond 
that expected by chance. In the situation presented by work-place assessment, the value 
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of kappa would therefore represent the extent to which assessors and internal verifiers 
agree in their ratings (competent/not yet competent). A number of factors (eg prevalence, 
bias and independence) can however influence the magnitude of kappa (Gwet, 2006). 
 
It is important to note that kappa can be considered a conservative measure of agreement 
because it uses the frequencies of the observed categories. Landis and Koch (1977) 
suggest the commonly used interpretations for Cohen’s kappa values described in Table 5 
below. 
 
Table 5 – Common interpretations for Cohen’s kappa coefficient (from Landis & Koch, 
1977) 

Kappa Interpretation 
<.00 -  ‘poor’ 
.00 - .20 ‘slight’ 
.21 - .40 ‘fair’ 
.41 - .60 ‘moderate’ 
.61 - .80 ‘substantial’ 
.81 - 1.00 ‘almost perfect’ 

 
Note that the maximum value of kappa can only be obtained in the case of identical 
marginal distributions. Because it is difficult to interpret the value of kappa without 
consideration to the context of each assessment, interpretations such as those of Landis & 
Koch in Table 5 have been challenged. They are however still able to provide a broad 
description of the agreement between raters where no historical data is available as it is 
the case with our study (see Gwet, 2002, 2008). 
 
It may thus be possible to use coefficients of agreement for measuring inter-rater 
(assessor/IV) reliability, and depending on characteristics of the data, Cohen’s kappa 
seems to be a feasible option. In the case of inter-item consistency where traditional 
measures may not be suitable, a non-standard method may have to be applied while g-
theory may also be suitable (Johnson & Johnson, 2009).  
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5 Method 

Our study seeks to offer suitable procedures for the measurement of inter-rater 
(assessor/IV) and inter-‘item’ reliability. Our approach to the data collection and analysis 
therefore involved 
 
1. Identification of the most appropriate data collection strategy and the qualifications 

which should be included in the study; 
 
2. Data collection for these qualifications; 
 
3. Compilation of necessary data for analysis; 
 
4. Data analysis which included the generation of suitable procedures for estimating the 

reliability of assessment results (inter-rater reliability and inter-‘item’ consistency). 
 
In the first stage of the data collection, we investigated the types of assessment, 
procedures and assessment records used by centres in the certification process for work-
based qualifications. The main aim of this activity was to find the most appropriate 
method for the data collection. A researcher visited at least one centre offering each of 
the qualifications targeted in the study to collect information about centre devised and 
marked assessments and exemplars of assessment records used in the process.  
 
For these purposes, assessment records were collected for a number of qualifications. The 
criteria for inclusion were that the qualification is awarded by City & Guilds, either in the 
QCF or the NQF, with the purpose of confirming occupational competence, delivered in 
the workplace or an NVQ, and that the accreditation end date has not yet passed. Another 
criterion for inclusion was that it has at least 1000 candidates registered in order to 
optimise our chances of collecting a sufficiently large sample.  

5.1 Participant recruitment 
Tutors or assessors from centres (training providers, colleges and employers) delivering 
City & Guilds qualifications across all English regions were contacted (phone and email) 
asking them to participate. Willing volunteers were emailed a study information sheet 
explaining broadly what was expected from them and the purposes of the study; they 
were compensated for their time and effort. In total 22 centres which delivered one or 
several of the nine qualifications being investigated participated in the study, although not 
all qualifications could be selected for inclusion in the data entry and analysis. 

5.2 Materials 
For the purposes of estimating decision consistency, our aim was to collect data that 
already existed as part of the candidates’ usual assessment process, with minimum 
disruption to assessors and candidates. For this study we were interested in the 
assessor/IV decisions on whether a candidate had achieved or not yet achieved a 
particular criterion. We therefore requested the following materials from anonymous 
candidate portfolios across all of the units included in the portfolio (described in Table 6): 
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 All assessment records available from candidate portfolios. 
 
 IV reports. 
 
The records were either photocopied or photographed by centre staff or by a researcher 
with the centre’s permission. We did not require copies of any work products/exemplars 
which are normally included in a candidate’s portfolio. As much as possible, full 
portfolios were requested, but due to the fact that portfolios belong to the candidate who 
may not be available upon completion of the qualification, not all the records included 
were from complete portfolios. 
 
Four types of assessment records were used by the centres sampled in our study to track 
their learners’ progress and provide feedback to candidates as well as an internal 
verification report filed separately by the centre (see Table 6). They normally covered an 
assessment event such as an observation of performance in the workplace, occasionally 
supplemented by a professional discussion, witness testimony, examination of a work 
product, oral/written questions (open-ended, multiple choice), assignments and so forth. 
An assessment record would therefore cover one or several units and their related 
learning outcomes and assessment criteria.  
 
Table 6 –  Types of records identified in our sample 
No Type Assessment record 
1 Work site assessment 

observation 
record/feedback sheet 

Captures the assessor decision against a unit/learning outcome or 
assessment criteria as competent/not yet competent. The types of 
evidence can be performance assessment, questioning, witness 
testimony. 

2 Evidence location and 
summary of 
achievement sheets 

Links the items of evidence to the criteria that have been achieved, 
but with no feedback on what was not yet achieved on a particular 
piece of evidence. Items are added only once achieved and it may 
allow the IV and EV to indicate which units have been sampled for 
verification purposes. 

3 Performance evidence 
record 

It may be self-reflective account and signed off by the 
assessor/witness. Links candidate evidence (performance on a task, 
questioning, witness statement) to achieved criteria and units. 

4 Planning, feedback & 
judgement records (or 
progress review action 
plan meeting) 

Identifies the criteria that are yet to be demonstrated and the actions 
required to gather the necessary evidence. It does not necessarily 
record criteria which have been demonstrated but were not yet 
achieved. 

5 Internal verification 
report 

This is a form completed by the IV for every verifier activity and 
indicates the units and methods of assessment sampled, whether the 
evidence is valid, authentic, current, consistent and sufficient, 
whether the IV agrees with the assessor’s decision regarding the 
candidate’s competence status and whether the assessor considers 
the candidate to be competent/not yet competent. 

 
Work site assessment observation or feedback records (type 1) are used by some centres 
to capture a candidate’s classification into ‘competent’/‘not yet competent’. The records 
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differ in the amount of detail included across centres, with some recording candidate 
competence classification against an assessment criterion and/or learning outcome while 
others only against whole units (see Figure 4, Appendix 2). These types of recording 
forms are sometimes used jointly to help the learner identify what has been achieved and 
what is yet to be achieved by allowing the assessor to give (extensive) qualitative 
feedback to the candidate (see Figures 5 and 6, Appendix 2).  
 
We were also interested in the internal verification reports since they capture the IV’s 
agreement with the assessment decisions made by the assessor and also the IV’s 
judgement regarding candidate classification of competent/not yet competent. IV or other 
witness agreements (eg work-place manager, colleague or client) were also available on 
some of the assessment records included in the sample.  
 
An additional generic study template was created for centres which were willing to 
participate in the study but did not use observation records as described above (type 1 
record). The assessor and the internal verifier was asked to carry out their assessment as 
usual but independently from each other, following their internal verification plan or 
assessment schedules and fill in this standardised form to record their judgements on the 
candidate’s performance. 

5.3 Qualifications 
Upon consideration of each type of assessment record, only qualifications and centres 
using type 1 records (described in Table 6) were selected for data entry. In the end, three 
qualifications from those looked at were suitable for our study, the two Hairdressing 
qualifications across three levels and several pathways and Level 3 Eletrotechnical 
Services (see Table 7).  
 
Table 7 – Qualifications selected for data collection 
Qualification name NDAQ Reference City & Guilds 

qualification code 
Eletrotechnical Services  
(Level 3) (NQF) 

100/2854/7 2356 

Cert/Dipl Hairdressing  
(Levels 1,2,3) (QCF) 

500/6662/6, 500/6355/8, 500/6509/9, 
500/6573/7, 500/6574/9 

3008 

NVQ Hairdressing  
(Levels 1,2,3) (NQF) 

500/1193/5, 100/3243/5, 100/3244/7, 
100/3245/9 

3014 

 
Electrotechnical Services NVQ (Electrical Installation – Buildings & Structures) 
(City & Guild reference number 2356) 
This qualification is aimed at electricians employed in the industry as proof that the 
learner meets the national occupational standards for an electrician based on evidence 
produced in the workplace. The learner would be self-employed or employed by an 
employer. The learner would have the opportunity to produce evidence from carrying out 
electrical installations on domestic or public premises. Due to the nature of this work, the 
assessor directly observes the candidate’s performance when carrying out work tasks, but 
may also use oral questioning, reflective accounts of a particular job produced by the 
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candidate of a task or project he/she worked on, or testimonies from managers and work 
colleagues to confirm competence in areas which cannot be observed directly.  
 
The Electrical Installation – Building & Structures pathway studied here comprises of 
four general (mandatory) units and four specialist (trade or optional) units. Due to large 
candidate registrations on this pathway it was possible to collect data for one pathway 
only. Note that there are no options of (groups of) units within the pathway. 
 
Hairdressing Qualifications (City & Guild reference numbers 3014 and 3008) 
The first hairdressing qualification included in the study is the NVQ in Hairdressing 
(3014) at levels 1, 2 and 3 (NQF). The qualification at level 1 is designed to accredit the 
skills of trainees and other salon staff as hairdressing assistants, providing support for 
other colleagues. Level 2 covers the skills required by a hairdresser, while level 3 reflects 
the roles of senior salon staff. Learning takes place through demonstration and 
instruction. Figure 1 in Appendix 1 shows the qualification structure in more detail.  
 
The second Hairdressing qualification is the QCF NVQ Certificate/Diploma in 
Hairdressing/Barbering/Combined Hair Types (3008). This qualification combines the 
skills required for working in a hairdressing salon or barber shop, covering the full range 
of job options, from trainees to senior stylists. Learners have a choice of 6 pathways, 
having to accumulate credit from a number of mandatory and optional units, depending 
on credit size. Note that units in the rules of combination can be at a level different from 
that of the qualification. Because this is the updated QCF version of the 3014 
qualification, some units may overlap. This complex structure is depicted in Figure 2, 
Appendix 1.  

5.4 Data entry strategy 
For the qualifications selected in the study, in order to be able to estimate the internal 
consistency of decisions, in the data entry we included only assessment records which 
contained specific feedback on candidates’ classification status such as a tick against the 
candidate classification (eg ‘competent NVQ assessment’, ‘pass’, ‘not yet competent’, 
‘more training needed’, ‘fail’) (see Appendix 2 for specific examples of such records). A 
trained researcher scored the assessor or internal verifier decisions for entry onto a data 
file and classified them in one of the categories described in Table 8 below. 
 
In the case of inter-rater reliability, we are looking for at least two judgements of 
candidate’s performance: that by the assessor and that by the internal verifier. These are 
found either in the internal verification reports or on assessment records, where the 
internal verifier signed off the decision made by the assessor, either based on direct 
observation at the time of assessment or on inspection of portfolio evidence. The data 
entry strategy differentiated full agreement from agreement ‘with comments’, where the 
internal verifier requested an action point to be fulfilled (eg authenticate evidence, 
include further evidence such as photographs) in spite of agreement being recorded. It is 
of course a matter of interpretation whether agreement ‘with comments’ should be 
different from full agreement and what a missing value would mean in this context. It is 
important to note that the results will depend on the interpretation of the data. 
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Table 8 – Codes used for the assessor decision categories 
Witness 
status 

Decision 
code 

Decision 
description 

Examples 

1 Achieved Meeting the required standard/NVQ competent 
2 Achieved With comments/action points 
0 Not yet achieved Not meeting the required standard/referred 

assessment 
4, 5, 6, 

8, 9 
Not yet achieved - Insufficient evidence to judge 

- Still to be assessed 
- Needing further development (work experience) 
- Ready for summative assessment (formative 
feedback only) 
- Could not carry out the task due to external 
circumstances (eg client allergic to hair colouring 
product, lack of opportunity, etc.) 

Assessor 

7 Not filled in  
1 Agree  
2 Agree With comments 
0 Disagree  

Internal 
Verifier 

7 N/A Not needed for the task 
 
Achieved sample 
Although portfolio records were selected from a number of qualification, the data set 
used for this analysis included 20,885 valid entries representing assessor decisions (Table 
9 summarises the data available per qualification). Note that a number of decisions may 
be required for the completion of a learning outcome, unit and then of the qualification.  
 
Table 9 – Number of records per qualification 

Qualification name Ref 
no 

N 
Units

Records 
(freq) 

Candidates
(N) 

Assessors 
(As’r) 

As’r 
decisions 

IVs IV decisions

Eletrotechnical Services 
(Level 3) (NQF) 

2356 8 316 130 20 8,402 9* 2114 

Cert/Dipl Hairdressing 
(QCF) 

3008 43 864 101 42 4,030 10 485 

NVQ Hairdressing 
(NQF) 

3014 34 1,977 93 23 8,453 6 3074 

3014/3008 - 51 - 194 51 12,483 14 3559 

Total 3 59 3,157 324 71 20,885 23 5,673 
* there was data from one unidentified IV 
 
Eletrotechnical Services (Level 3) (NQF) 
For this qualification, assessment records were available from 130 candidate portfolios 
and three centres, two further education colleges and one private training provider. The 
candidates were assessed by 20 different assessors (for some of the records the identity of 
the assessor was not available, only a signature). Results across all of the 8 required units 
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were recorded for 53 of the 130 candidates. The types of assessment used for each unit 
are described in Table 10 below. The assessments took place in the workplace or college. 
 
Table 10 – The number of decisions recorded for each unit and type of assessment, 2356  

Type of assessment 301* 302 303 304 305 306 307 308 Total 
Observation of candidate 
performance 

635 150 402 761 612 637 509 181 3887 

Oral open ended questions 67 42 88 193 116 160 135 20 821 

Witness 
testimony/comment 

28 . . 9 33 26 3 . 99 

Records of past 
activity/product evidence 

6 . 2 3 1 13 4 6 35 

Professional discussion 56 56 26 80 78 114 51 80 541 

Review of portfolio 
evidence 

273 273 272 272 272 272 272 273 2179 

Documentary/written 
evidence  

8 3  1 6 4 1 3 26 

Candidate self-
assessment/reflective 
account 

14 9 7 9 16 31 15 20 121 

Written open ended short 
answer questions 

18 33 15 23 16 24 20 25 174 

Observed product 12 20 15 3 63 45 35 6 199 

Missing 48 24 21 52 59 55 39 22 320 

Total 1,165 610 848 1,406 1,272 1,381 1,084 636 8,402
*301-308 are the qualification’s unit reference numbers 
 
Due to features of the work carried out by electricians taking up this qualification, the 
evidence generated may be directly observed by an assessor and verifier, but it is also 
based on candidate reflective accounts of the tasks they carry out, supplemented by 
witness statements, photographic/video evidence, risk assessments, site plans and other 
documentary evidence they are required to use or produce as part of their job (Table 10 
above). 
 
Hairdressing qualifications (3008 and 3014) 
Table 9 summarises the number of records entered for each qualification. The number of 
units, possible combinations of units and pathways in both qualifications was substantial, 
in contrast to the Electrotechnical qualification 2356 which had only one combination of 
units, while none of the candidates entered in the study had a complete set of units. As a 
result, in the case of 3014, there were only 14 candidates with the same combination of 
units, while for 3008 this number was 10. The main form of assessment recorded for both 
qualifications was observations of work tasks with 1597 decisions against learning 
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outcomes/assessment criteria in the case of 3008 and with 7419 decisions for 3014. The 
maximum number of observations recorded for a pair of units is 47 candidates and the 
number of combinations with 40 or more observations is limited (only 6 combinations of 
units). The set of seven units that has at least 30 observations for each combination of 
units (ranging from 34 to 47, with an average of 39 observations) contains units G5, G7, 
G10, G12, G13, H6 and H9.Because of some overlap of units in the two qualifications, it 
was possible to carry out some of the analysis together. 

5.5 Quality assurance 
The data was entered by four researchers and took an average of approximately 30 
minutes per candidate portfolio to enter. The data entries were verified by a second 
researcher and cleansed for quality assurance purposes before analysis.  
 
Confidentiality 
The data we required from centres was purely for the purposes of this study and so all the 
information collected from centres, including centre details, assessor and candidate 
identity, was kept confidential and used solely for this analysis. Participants’ names or 
any other personal means of identification have been kept anonymous so that individual 
performance cannot be known. 
 
Challenges for data collection 
Because the records we were interested in for the purposes of this study are not routinely 
collected by awarding organisations for analysis, the data collection for this study was 
challenging. In addition, not all centres involved in the qualifications investigated in this 
study employ assessment records which can be used in a reliability study. The types of 
assessment records varied across qualifications and across centres who were offering a 
particular qualification. This meant that a significant number of records collected had to 
be disregarded in the analysis. 
 
Another challenge was the number of pathways and choice of units which need to be 
available to vocational learners pursuing a variety of roles in their chosen occupations. 
This meant that in the case of hairdressing qualifications, lower numbers of candidates 
were available per unit or group of units or no candidates who performed all units 
required for the qualification, even though large numbers of portfolios were entered in the 
study.  
 
Despite these issues, we found that a large number of centres in the qualifications entered 
for data collection support procedures which allowed us to evaluate assessor/internal 
verifier agreement. Also, the Electrotechnical Services pathway registered a large number 
of candidates which made it possible for us to estimate the internal consistency of 
decisions. 
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6 Results 

The data set resulting in this study allowed us to investigate two methods for measuring 
two types of reliability for the qualifications included here: inter-rater (assessor/IV) 
reliability and inter-‘item’ (unit) reliability. 

6.1 Inter-rater agreement and reliability for the Electrotechnical Services 
qualification 

For the inter-rater agreement and reliability analysis we considered all decisions for 
which we had two ratings. The passing rates are given in Tables 11 and 12 below. Percent 
agreement calculations of assessor-internal verifier full agreement was recorded in more 
than 90% of records and agreement ‘with comments’ in more than 96% of cases (see 
Table 13). This means that the Gower coefficient for Electrotechnical Services ranges 
from .90 to .96, which can be considered high. In total there are 1,282 entries for which 
there was an internal verifier decision based on an IV report, although we did not have 
matching candidate assessment records for all these reports. In this case, only the 
agreement was entered in the absence of the assessor decision. Because the number of 
‘agree with comments’ decisions was small we did not add this as a different score 
category. 
 
Table 11 – Assessor decisions passing rate for qualification 2356 
Assessment decision N Probability Binary Probability 
Fail 56 0.01   
Fail/missing 754 0.1 0.11 Fail 
Pass w/ comments 100 0.01 0.89 Pass 
Pass 6,562 0.88   
Missing 930   

 
Table 12 – Internal verifier decisions passing rate for qualification 2356 
IV decision  N Probability Binary Probability 
Fail 91 0.07 0.07 Fail 
Pass w/ comments 120 0.09 0.93 Pass (/) 
Pass 1,071 0.84   
Missing (Sys Mis) 7,120    

 
Table 13 – Witness agreement for qualification 2356 
 N % % non-missing 
Disagreed 82 1 3.9 
Agreed 1,912 22.8 90.4 
Agreed w/ comments 120 1.4 5.7 
Data on witness agreement 2,114 25.2 100 
Missing 6,288 74.8  
Total 8,402 100  

 
Observed agreement and the probabilities of the decisions by assessor and internal 
verifier are used to calculate Cohen’s kappa following two rules: 
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1. the ‘mild’ rule where ‘pass’ and ‘pass with comments’ agreements are considered to 

be observed agreement (comments allowed). 
 
2. the ‘strict’ rule where only ‘pass’ without comments is considered to be observed 

agreement (no comments allowed).  
 
Table 14 – Cohen's Kappa for qualification 2356 (mild rule) 

 Assessor IV Both (Expected) 
Pass (with or without comments) 0.89 0.93 0.828 
Fail 0.11 0.07 0.008 
Agreement Expected Observed Kappa 
 0.836 0.961 0.763 

 
Table 15 – Cohen's Kappa for qualification 2356 (strict rule) 
 Assessor IV Both (Expected) 
Pass (without comments) 0.88 0.84 0.734 
Fail 0.12 0.16 0.02 
Agreement Expected Observed Kappa 
 0.754 0.904 0.612 

 
In the case of the electrotechnical qualification, the verification procedures includes to a 
large extent review of portfolio evidence after the assessment decisions have been taken, 
rather than concomitantly. The aims are to check the assessor decision, whether the 
candidate has achieved the stated criteria and also to provide feedback in the form of 
action points that would help the assessor better conceptualise the standards they are 
working to. Because of this time lapse, candidates may add further evidence to the 
portfolio, often following assessor feedback, which may result in different decisions by 
the two raters. This is reinforced in the data by the number of cases rated as ‘not yet 
achieved – not enough evidence’ by the assessor, but getting a ‘pass’ from the internal 
verifier. In our data set 17 cases were classified as a ‘fail’ by the assessor but passed by 
the internal verifier. For the same cases, the internal verifier agreement was rated ‘agreed 
with comments’. Similarly, some candidates may have missing values in the case of 
assessor ratings, but be rated by the internal verifier. This may also explain why there is a 
higher percentage of ‘failures’ from assessors than from internal verifiers.  
 
The consequence for the kappa values found here is that the true inter- rater (assessor) 
reliability that would be obtained if the ratings were made on exactly the same evidence 
would be higher than the kappa in Table 14. Following the ‘strict’ rule, a somewhat 
smaller value for kappa is found (see Table 15). According to the classification by Landis 
and Koch (1977, above) however, in both cases the kappa is considered to be 
‘substantial’. 

6.2 Inter- rater agreement and reliability for the Hairdressing qualifications 
Following similar procedures as for qualification 2356 above, we analysed the inter-rater 
(assessor/IV) reliability for the Hairdressing qualifications. The pass rates for these 
qualifications are again very high as depicted in Table 16. Further, Table 17 describes the 
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cases of assessor-verifier agreement, while the frequencies of assessor decision by 
witness agreement are captured in Table 18.  
 
Table 16 – Assessor decisions passing rate for qualifications 3008 and 3014 

3008 3014 Total % 3008 % 3014 Total 
Fail  427 102 529 0.11 0.01 0.04 
Fail/missing 1 118 119 0.00 0.01 0.01 
Pass w/comments 55 2 57 0.01 0.00 0.00 
Pass 3,008 5,703 8,711 0.75 0.67 0.70 
Missing (incl system missing) 539 2,528 3,067 0.13 0.30 0.25 
Total 4,030 8,453 12,483    

 
From Table 17 it follows that the Gower coefficients for hairdressing qualifications range 
from .99 to 1.00, which can be considered extremely high. The number of internal 
verifier decisions recorded is limited compared to the total number of cases recorded 
(around 12% for 3008 and 36% for 3014). In only 7 cases the disagreement is about 
candidates’ competence status (the same records for which the assessor recorded a ‘pass’ 
were considered a ‘fail’ by the internal verifier).  
 
Table 17 – Witness agreement for qualifications 3008 and 3014 
 N  3008 3014 Total 
Witness agreement 3008 3014 Total  % of non missing 
Disagreed 0 7 7  0 0.2 0.2 
Agreed 479 3,039 3,518  100 99 99.1 
Agreed, with comments 0 24 24  0 0.8 0.7 
Data with witness agreement 479 3,070 3,549  % missing of total 
Not needed for task 6 4 10  88.1 63.7 71.8 
Missing 3,545 5,379 8,924     
Total 4,030 8,453 12,483     
 
 Table 18 – Frequencies of assessor decision by witness agreement for 3008 and 3014 
Decision Disagree Agree Agree w/ comm Missing Total 
Fail (0) . 41 . 393 434 
Pass (1) . 3,284 3 5,424 8,711 
Pass with comment (2) . 2 . 55 57 
Fail (4) . . . 27 27 
Fail/missing (5) . 28 . 39 67 
Fail (6) . 0 . 68 68 
Missing (7) . 97 1 303 401 
Fail/missing (8) . 30 . 22 52 
Missing (9) . 9 . 30 39 
System Missing 7 27 20 2573 2627 
Total 7 3,518 24 8,934 12,483 
 
Based on this description of the data (Tables 16-18) we were able to calculate values for 
Cohen’s kappa given in Table 19 for each qualification and for the case when the two 
qualifications are joined, for both the ‘strict’ and ‘mild’ cases. 
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Table 19 – Cohen's Kappa values for qualifications 3008, 3014 and combined 
Rule 3008 3014 30xx 
Mild: Agreement and Pass (comments allowed) 1 0.971 0.979 
Strict: Full Agreement and full Pass (no comments allowed) 1 0.953 0.954 

 
The values for kappa found here are considered to be very high. The value for kappa in 
the case of the 3008 qualification indicates complete agreement between the two raters, 
who in the cases included in the study agree that all the evidence judged was sufficient 
for competent performance. In the case of qualification 3014 and 3008 joined with 3014 
these results are also good. The results indicate that inter-item reliability in these cases is 
also good, which is a necessary condition for high reliability of the certification. 

6.3 Reliability estimates on the basis of inter-‘item’ relations 
For the cases where we do not have information on the ‘items’ and not every candidate is 
observed on each item, estimating the inter-item reliability may not seem feasible. If we 
consider units as items however, then inter-‘item’ or unit relationships may function as a 
useful measure of internal consistency of the certification.  
 
Internal consistency estimates for Electrotechnical Services  
For the Electrotechnical Services pathway (2356-31), there are a reasonable number of 
candidates that had a score on each unit, which allows us to estimate their reliability on 
the basis of inter-item (unit) consistency of a coefficient similar to Cronbach’s alpha. The 
procedures involved in estimating the reliability on the basis on inter-item relations for 
this qualification are non-standard. Firstly, we score the units as if they were items based 
on some assumptions. Secondly, we need to consider appropriate ways of dealing with 
missing data. The third and final step is to consider what measure of internal consistency 
is most appropriate in this situation.  
 
a. Candidate points on a unit 
Similar to the inter-rater (assessor/IV) analysis above, two rules can be considered for 
awarding candidates a score on each unit: 
 
1. The ‘strict’ rule: a score of 1 is given for a ‘pass’ only for the assessor decisions 

without comments; 
 
2. The ‘mild’ rule: a score of 1 is given for a ‘pass’ both for with or without comments.  
 
Below we analyse the reliability in both cases. Other types of decisions on a unit (or 
learning outcome/assessment criteria) such as ‘fail – insufficient evidence to judge’ or 
‘fail – not evidenced/still to be assessed’ were also considered observations. An assessor 
decision was not recorded against all or parts of a unit, when the candidate could not 
perform the task (only one case) and system missing (no unit recorded for a particular 
candidate) were considered to be missing data. Table 20 shows the number of 
observations for each unit. 
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Table 20 – Frequency of assessor decisions per unit for qualification 2356 
Assessment decision* 301 302 303 304 305 306 307 308 Total % 
Fail (0) 7 14 2 5 2 6 6 12 54 1 
Pass (1) 947 366 644 1,187 1039 1,150 868 407 6,608 79 
Pass with comm (2) 15 11 11 15 11 11 15 10 99 1 
Fail/missing (5) 1 1 1 1 1 1 1 1 8 0 
Missing (7) 57 73 44 57 71 73 56 47 478 6 
Fail/missing (8) 86 97 94 89 94 87 88 109 744 9 
Missing (9) 38 41 38 36 39 37 36 43 308 4 
System missing 14 7 14 16 15 16 14 7 103 1 
Total 1,165 610 848 1,406 1,272 1,381 1,084 636 8,402 100 
* see key in Table 8. 301-308 represent unit reference numbers that make up the 2356 
pathway studied here 
 
A unit is scored for an individual candidate as in equation 6 below. As described above, a 
candidate may receive a score of 1 for ‘pass’ or 0 for ‘fail’ according to two rules. 
Because an observation is scored either 1 or 0, the maximum number of points on a unit 
for a candidate is equal to the number of observations, while the minimum number of 
points is 0 (no observations). Unit points therefore range from 0 to 100. 
 

candidatefor nsobservatioofnumber  total

candidatefor unit on  score
100  pointsUnit    (Equation 6) 

 
b. Imputations for Missing values 
The cases entered in the data set are not all from full or completed portfolios which 
results in missing data. The number of candidates with observations per unit is given in 
Table 21 below.  
 
Table 21 – Number of candidates scored per unit 
Unit 301 302 303 304 305 306 307 308 Total 
N candidates 112 64 81 113 108 111 106 69 130 
% 0.86 0.49 0.62 0.87 0.83 0.85 0.82 0.53  

 
Units that were observed for more than 80% of candidates are considered to be popular 
units (301, 304-307). In Table 22 the number of candidates is given by number of units 
observed. The number of candidates for whom none of the units was observed is equal to 
15: 8 of them had no entries (‘system missing’) on all 8 units, whereas the other seven 
had a record on all 8 units, but the record was 7 ‘not filled in’ (see Table 8). If we remove 
these 15 candidates from our analyses, we find that the popular units are observed for 
94% to 98% of the 115 remaining candidates included in the analysis. The less popular 
units are observed for 56% to 70% of candidates. 
 
Table 22 – Frequency of candidates with observations for a number of units observed  
Number of units observed 0 1 2 3 4 5 6 7 8 Total
N candidates 15 0 0 2 10 17 22 11 53 130
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In Table 22 it is shown that there were no persons with records on only 1 or 2 units. The 
number of persons with scores on more than half of the units is 103. A total of 53 
candidates have scores on all 8 units. Note that, in case of varying numbers of candidates, 
the number of observations depends on the pair of units observed. The pair of units that 
was least frequently observed was 302-308 with 57 observations, whereas the pair with 
most observations was of units 301-304 with 111 candidates (see Table 21). 
 
The first imputation and easiest is to consider that a missing value is an indication that the 
unit is not achieved and the unit score = 0 (Imputation 0). Other imputations are possible 
based on the ability of the candidate (observed total unit scores for candidate) and 
difficulty of the item/unit (average score of the unit over candidates). This was 
considered reasonable for candidates with less than 50% of units missing (observation of 
at least 5 units), which means that 103 candidates are used in these analysis. Two types of 
imputations are considered for the missing values (Equations 6 and 7): 
 

units missing  theof pointsunit Mean 
pointsunit  Maximum

candidate of units observedon  pointsunit Mean 
  i Imputation 

 
(Equation 7) 

 

units all of pointsunit Mean 

units missing of pointsunit Mean 
  candidate of units observedon  pointsunit  ofMean   j Imputation 

  
(Equation 8) 

 
Different analyses were performed based on the different possibilities: 
 
 Imputation - 4 levels: No imputations, Imputation 0, Imputation i, Imputation j 
 
 Set of units - 2 levels: All 8 units, The 5 popular units 
 
 Restriction on candidates - 5 levels: no restriction (include candidates with 

observations on any number of units), at least 1 unit observed, at least 5 units 
observed, all 5 popular units observed, all 8 units observed 

 
After eliminating combinations which yield the same results or are not sensible, we 
investigated 10 different ways to deal with missing values.  
 
c. Reliability estimates on inter-item relations 
Two estimates were calculated here, Cronbach’s alpha and Guttman’s lambda. Based on 
these assumptions, we obtain 2 (strict/mild rules) x 10 (ways to deal with missing data) x 
2 (types of coefficients) = 40 measures of reliability on the basis of inter-item relations. 
Table 23 provides the measures of reliability on inter-item relations obtained following 
these procedures. 
 
Although the difference between the mild and strict scoring rules can be considered 
small, it was found that the strict scoring yields higher internal consistency. This is to be 
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expected given the difference between the two rules that can result in lower scores on 
units. 
 
Table 23 – Measures of reliability based on inter-unit relations 
     Alpha Lambda 
Imputations Units Cand w/Unit N cand N units Strict Mild Strict Mild 
No All no restriction Varying 8 0.954 0.952 0.968 0.967 
No All All 8 53 8 0.962 0.961 0.97 0.969 
No Popular Units All 5 Popular 97 5 0.98 0.98 0.98 0.98 
is 0 All no restriction 130 8 0.875 0.874 0.882 0.881 
is 0 All At least 1 115 8 0.662 0.645 0.694 0.682 
is 0 All At least 5 103 8 0.654 0.647 0.697 0.693 
is 0 All All 5 Popular 97 8 0.712 0.704 0.757 0.753 
is 0 Popular Units At least 1 115 5 0.741 0.705 0.757 0.728 
type i All At least 5 115 8 0.952 0.951 0.957 0.956 
type j All At least 5 115 8 0.963 0.962 0.968 0.967 
 
Given the definition of the two coefficients, we expected to find smaller values for alpha 
than for lambda. The main differences were found in the type of imputation used. These 
were not large however, with the largest differences being found in the case of imputation 
0. Results for imputation 0 varied over the types of candidates included, and dropped 
below .70 when the 15 candidates without assessor decisions recorded were excluded. 
However, it may be that giving a unit score=0 in case of missing values may not fully 
explain the nature of the missing data since this does not necessarily relate to candidate’s 
ability as a measure of the observed units. Candidates ‘fail’ to achieve a unit due to 
circumstances, eg because they may not have the opportunity to prove competence rather 
than because they fail to achieve the standard. Therefore, the results for imputation 0 are 
not the main results for this study of inter-item relations. Reliability estimated with 
varying numbers of candidates yielded the almost the same result for alpha in the case of 
imputation i, whereas imputation j yielded the same results for lambda-2. 
 
Internal consistency estimates for hairdressing qualifications (3008 and 3014) 
The qualification design for 3008 and 3014 allows candidates to take different groups of 
units, but with none of the candidates taking all of the units. The options here would be to 
join groups of units (based on the qualification structures) or only consider types of units 
(eg mandatory units). These combinations are still too scattered for the estimation of 
internal consistency. In the variance covariance matrix, almost 80% of the covariance 
cells are empty. Joining units, removing units (optional units so only mandatory units are 
evaluated) or both strategies may improve these numbers. The results would however be 
very limited, both in content as in the number of candidates on which they are based; 
therefore we did not carry out this analysis.  
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7 Discussion 

The main aim of this study was to formulate suitable procedures for estimating the 
reliability of work-based qualifications. Our results suggest that inter- assessor (rater) 
agreement is ‘high’ (Gower coefficient ranging from .90 to .99) and inter-rater 
(assessor/IV) reliability (Cohen’s kappa) is ‘substantial’ for the Electrotechnical pathway 
(kappa > .75) and ‘almost perfect’ for the hairdressing qualifications (kappa > .95). 
Slightly lower values for Cohen’s kappa were found when only ‘pass without comments’ 
is considered agreement (the strict rule). This may be explained by the fact that for this 
qualification the internal verifier reviews the portfolio evidence at a later time, when its 
content may have changed, eg with more evidence added following feedback from an 
assessor.  
 
Furthermore, a number of features of vocational assessment may influence the magnitude 
of kappa. For instance, the high prevalence of candidates classified as ‘competent’ or the 
requirement that ratings are independent may overestimate the value of kappa. Since 
candidates are assessed by the same person on more than one occasion, each package of 
evidence is different from candidate to candidate or because the IV checks the assessor’s 
judgements may mean that the assessor/IV judgements are not necessarily independent. 
Where assessors and IVs may have given their ratings on different products, this can 
yield to an underestimation of kappa. Such limitations are all related to the fact that we 
are working with real life data. In addition, the fact that the marginals are extreme and 
that the kappa corrects for chance does not inflate the value of kappa, but rather makes is 
slightly more unstable and smaller. 
 
The data available from the Electrotechnical Services pathway allowed us to estimate the 
internal consistency of decisions by estimating a coefficient similar to Cronbach’s alpha 
by means of considering units as items. In this case, reliability estimates had values larger 
than .95, considered to be very high, especially in the context presented by vocational 
assessment. The correlation between the units, assuming that they are all measuring to a 
large extent the same ability, is not dissimilar from the concept of test-retest reliability. 
The fact that the correlations between the different evidence types for the different units 
are high suggests that the correlation of decisions on the same unit (that is test-retest) is 
probably at least equally high if not higher. In the case of the Hairdressing qualifications, 
due to their design which allows for the availability of a large number of pathways, 
estimating the reliability based on inter-item relations could only provide limited results 
and therefore this study was not executed. 
 
These results suggest that the reliability of these qualifications is likely to be very good 
when compared to values reported for other qualification types such as general 
qualifications in the UK. In the case of vocational qualifications, including those based on 
the NVQ/occupational competence model studied here, where no previous results have 
yet been reported, there is no comparative data (although see Murphy et al, 1995). 
Depending on how we deal with missing data, smaller values were found in the case of 
imputations where missing scores were considered as ‘failures’. A missing score however 
cannot necessarily be attributed to a failed task, since in the context of vocational 
assessment there may either be multiple attempts to pass a unit, or a candidate may not 
have had the opportunity to gather the required sufficient evidence for the units to be 
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signed off, ie the unit/portfolio is not yet completed. Also, units are not necessarily 
independent and when criteria are met in one unit this may carry over to other units, 
although the paper work may not reflect this.  

7.1 Implications of our findings 
Limited access to assessment data and other logistical issues have so far restricted 
advances in educational measurement theory of assessment decisions for work-based 
vocational qualifications. This is a first study to provide a workable strategy for 
investigating the types of data to be found in practice, ways to collect assessment data 
and finally suggest simple procedures for estimating the reliability of these qualifications 
in the form of assessor agreement as well as internal consistency estimates. The 
procedures used here suggest that standard test theory can be extended and reinterpreted 
to address problems in the assessments of skills and knowledge acquisition of the type 
used in vocational education. Due to a lack of standardisation of workplace tasks 
however, since each candidate had their own set of indicators, some assumptions had to 
be made for the coefficients to be estimated.  
 
While a generalizability study may seem a sensible way to further investigate the 
reliability of these qualifications (eg Johnson & Johnson, 2009), the data to be found in 
practice makes it unfeasible to perform such a study since the real life data collection 
makes it difficult to differentiate between the various sources of measurement error. 
However the measurement error, or better the lack of measurement error, may be 
considered as a measure of generalizability. Therefore Cronbach’s alpha may be 
considered as an unbiased estimate of the generalizability (Brennan, 2001). Because we 
do not need the assumption of parallel tests or units for this to be true, the internal 
consistency estimates found here may give an indication of the results from a 
generalizability study. This means that even in our case where we have a heterogeneous 
set of indicators for the units (unit scores consist of different types of evidence), 
Cronbach’s alpha can be viewed as a measure of how well the sum of units capture the 
expected score in the entire domain. Consequently, such a study would not yield 
fundamentally different results from the procedures we presented here and therefore we 
do not consider this to be useful in this context. 
 
Although a certain amount of variation can be expected in any assessment system, in 
contrast to the inherent threats to the reliability of decisions in vocational assessment 
described here, it may be that taken together, the assessor judgements can lead to a 
correct classification that meets the purposes of a qualification. The more measurements 
are available, the higher the reliability of the decision based on the measurements (eg 
Traub & Rowley, 1991). In addition, the fact that candidates are signed off only when 
deemed competent, with multiple retakes allowed, this may reduce the measurement 
error, resulting in strong reliability estimates as was found to be the case in this study 
(Rudner, 2001; Clauser, Margolis and Case, 2006).  
 
The high stakes nature of the assessment decisions involved in these qualifications means 
that the implications of a wrong decision can have serious consequences for the 
individuals, employers, the general public or other stakeholders. By implication, those 
responsible for the quality of the assessments and qualifications should ensure that the 
right decisions are made. Awarding organisations do this through a quality assurance 
system which, on the basis of the results presented here, appears to function effectively. 
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7.2 Recommendations 
Specific recommendations cannot be made for each of the challenges encountered, since 
for example certain characteristics are dictated by the nature of the assessment system 
that uses observation by an assessor of naturally occurring work tasks as the main type of 
evidence. In addition, the complex designs of some of these qualifications are necessary 
in order to meet diverse industry requirements, while the decision rules are a requirement 
of the qualifications framework. Although the challenges in the data collection were 
significant, some of the assessment records available can be used to estimate the 
reliability of certification decisions. The following suggestions can be made however to 
support further reliability work: 
 
1. Reliability studies in this area should take into account these issues and aim as much 

as possible to assess reliability across a wide range of qualifications, evidence types 
and using complete portfolios for a large sample of candidates. This would minimise 
the effects from some of the system’s design features. 

 
2. Further work should be carried out with those involved in the assessment of 

vocational qualifications, including centre staff, assessors and verifiers to broaden our 
conceptualisation of quality in assessment that could also include estimates of 
reliability of the type described here. Measures of agreement could be used for 
example in standardisation training. In this case, accuracy or agreement may 
overestimate the reliability of decisions taken during live assessments, but this could 
be overcome by carefully controlling for the materials used in training.  

 
3. In addition, because candidates are assessed ‘when ready’, the possibility exists for 

assessors to be more inclined to consider the person as competent (since the 
expectation is that the candidate is so) (eg Kazdin, 1977). Frequent training of 
assessors and verifiers and their independent status are strategies which are likely to 
mitigate such risks to the quality of the decisions. Effective development and use of 
computer technology for the assessment of vocational competence and 
standardisation of decisions may have the potential to contribute to consistent 
judgements (eg Kratochwill, Doll & Dickson, 1985 in the area of behavioural 
assessment). 

 
4. Since inter-rater (assessor/IV) agreement was found to be stronger when the assessor 

and internal verifier were believed to assess the same evidence, this leads us to 
conclude that if we would like to know the true inter-rater-reliability we should make 
sure that the product that is reviewed should not be altered. This however may not be 
possible due to characteristics of the assessment system whereby the assessor as well 
as the internal verifier provide feedback to the candidate and/or assessor for further 
improvement.  

 
5. The adoption of electronic (e-)portfolios is likely to enable practitioners to use such a 

system to store assessment records in a standardised format across qualifications and 
centres. Used for the purpose of assessing candidates and recording feedback, e-
portfolios can enable access to standardised assessment data that could benefit 
reliability studies that use procedures such as those presented here (eg see Ridgway, 
McCusker & Pead, 2004; Rees & Sheard, 2004). 
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7.3 Further research 
We accept that this study focused on one type of vocational qualification, namely work-
based qualifications. Recent changes in the design of vocational qualifications, which 
blur the differences between NVQs and vocationally related qualifications (VRQs), 
suggest that other vocational qualifications with a purpose different from the work-based 
qualifications presented here should also be investigated. Such qualifications may use 
different assessment types (including assignments, projects, case studies, traditional 
examinations) and may involve extended instruction and training. 
 
Furthermore, we do not underestimate the importance of other quality principles that are 
essential in this context. Validity is such a principle that merits particular attention in the 
context of vocational assessment and criteria for evaluating the appropriateness of these 
interpretations should also be developed (Wools, Eggen & Sanders, 2010). For the types 
of assessments described here, reliability and validity are harder to differentiate than in 
other cases such as classifications resulting from applying a cutoff point on a continuous 
score. Where scores are available, a reliability study would investigate correct 
classifications and misclassifications (eg Lee, Hansel & Brennan, 2002; Haertel, 2006). 
In the case of vocational assessments where the evidence is unique and varied, it means 
that it is also more difficult to define the ‘true score’ without crossing the boundary 
between definitions of validity and reliability. The main issue in such a study is whether 
the person is good enough to do the job in real life and so percentages of 
misclassifications are more difficult to provide in the traditional sense of reliability 
research. By extension, in our view a reliability study should resemble a validation study. 
 
Following a conceptualisation of reliability that consists of both social and scientific 
values, Parkes (2007) follows the concepts developed by Kane (2006) of an argument-
based validation to suggest a set of reliability arguments. The model includes classical 
reliability measures, but extends the analysis to the values associated with the scores that 
include: 
  
 A determination of the social and scientific values of dependability. 
 
 Consistency. 
 
 Accuracy. 
 
 The purpose and the context of assessment. 
 
 What is reproducibility in the context. 
 
 Investigating the evidence. 
 
 Constructing an argument for or against the inferences made.  
 
In this view, replication is not about ‘[…] pointing to the eight group meetings during the 
project period as “replications”. This is where contextual factors and theoretical 
considerations become critical’ (Parkes, 2007, p5). The interpretative argument proposed 
by Parkes proposes a strategy for using multiple inferences underlying score 
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interpretation and use that broadens the conceptual underpinnings of reliability practice 
that can develop into additional methods and methodologies. 
 
Because this study was based on real life data, we were not able to evaluate the 
misclassifications of the whole certification procedure. In addition, since there is no limit 
on the time allowed to accumulate evidence or number of re-takes, the number of 
candidates who should pass but fail (false negative) may increase, and at the same time 
the number of candidates who should fail but pass (false positive) becomes smaller. This 
reinforces our conclusion that a study on validity is so important for vocational 
assessment. In this case, the number of tries should be taken into account. More broadly, 
research should further focus on the mechanisms involved in such assessment decisions, 
the factors that may influence the interpretations made based on the evidence presented to 
human assessors such as the quality of the evidence or the relationship between assessor 
and candidate (see Greatorex 2002, 2005). It could be that advances in other fields such 
as neuropsychology that investigates the neural processes of human decision making may 
also inform such an enquiry (eg De Martino et al, 2006, 2008). 
 
Finally, the data contained in this study was drawn entirely from City & Guilds 
qualifications. In the newly established QCF however, where units may be shared among 
awarding organisations in the absence of shared assessment practice, verification 
procedures or a Code of Practice (eg QCA, 2006), it is possible that our findings do not 
replicate across qualifications designed by other awarding organisations. Further studies 
are therefore recommended in the future. 
 
Whilst more research is needed to apply core psychometric concepts to the context of 
vocational assessment, there should be a clear understanding of its intrinsic quality. This 
study is only a first step in addressing this issue for vocational qualifications. 
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Appendix 1: Examples of qualification structures 

 

Figure 1 – Example of qualification structure of the 

Certificate/Diploma Hairdressing (QCF) 
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Figure 2 – Example of qualification structure of the NVQ 
Hairdressing (NQF) 
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Appendix 2: Examples of assessment records 

 
Figure 3 – Example of an Internal verification report (Type 5, Table 6) 
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Figure 4  – Example of observation record (Type 1, Table 6) where candidates are judged as competent (C) or not 
yet competent (NYC) against performance criteria 
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Figure 5 a  and b – Example of a observation record that provides qualitative feedback to the candidate (Type 1 
record, see Table 6) 
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Figure 6 – Example of a observation record (Type 3, Table 6) 
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