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OBJECTIVE The drive towards valid and reliable
assessment methods for health professions’ training is
becoming increasingly focused towards authentic
models of workplace performance assessment. This
study investigates the validity of such a method, lon-
gitudinal evaluation of performance (LEP), which
has been implemented in the assessment of post-
graduate dental trainees in Scotland. Although it is
similar in format to the mini-CEX (mini clinical
evaluation exercise) and other tools that use global
ratings for assessing performance in the workplace, a
number of differences exist in the way in which the
LEP has been implemented. These include the use of
a reference point for evaluators’ judgement that
represents the standard expected upon completion of
the training, flexibility, a greater range of cases
assessed and the use of frequency scores within
feedback to identify trainees’ progress over time.

METHODS A range of qualitative and quantitative
data were collected and analysed from 2 consecutive
cohorts of trainees in Scotland (2002-03 and
2003-04).

RESULTS There is rich evidence supporting the valid-
ity, educational impact and feasibility of the LEP. In
particular, a great deal of support was given by trainers
for the use of a fixed reference point for judgements,
despite initial concerns that this might be demotivat-
ing to trainees. Trainers were highly positive about this
approach and considered it useful in identifying
trainees’ progress and helping to drive learning.
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CONCLUSIONS The LEP has been successful in
combining a strong formative approach to continu-
ous assessment with the collection of evidence on
performance within the workplace that (alongside
other tools within an assessment system) can con-
tribute towards a summative decision regarding
competence.
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INTRODUCTION

The development of assessment tools that are robust,
feasible and of educational value remains among the
biggest challenges faced by educators within the
health professions. The validity of assessment is vital
and, as a consequence, there is an increasing drive
towards the development of instruments that can be
used in the practice setting (i.e. of workplace assess-
ment) to sample across a wide range of contexts and
judge.

Much progress has been made with the development
of workplace assessment tools recently, with a number
of different approaches suggested in the literature.
Methods using global ratings for observed perfor-
mance (especially the mini-CEX [mini clinical evalu-
ation exercise]) seem particularly successful.'™ There
are, however, minor problems in some instances such
as gauging the reference point against which evalu-
ators’ judgements measure standards, and use of a
limited range of cases.

Longitudinal Evaluation of Performance (LEP) is a
similar method that involves the direct observation of
patient encounters on a weekly basis, for which global
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Overview

What is already known on this subject

Workplace assessment is increasingly important
in the assessment of competence. The validity of
assessment is vital in such circumstances. When
used in isolation, psychometric analyses of the
construct (e.g. Cronbach’s a) may not provide
the evidence required to address the broader
concepts of validity and educational impact that
are so important.

What this study adds

We describe a method of workplace assessment,
the longitudinal evaluation of performance
(LEP) and the evaluation of its validity. Results
indicate that this tool is valid and has a positive
educational impact.

Suggestions for further research

Research into the validity of the LEP will
continue. An evaluation of the reliability of this
tool is currently underway.

ratings are given for broad skill areas with respect to
the ‘whole task’ performed.‘a’6 This method, however,
adopts a different approach. Ratings are given on a
9-point scale, using a fixed reference point for judge-
ments that is the standard expected by the evaluator
upon completion of the training.” Ratings 1-3 repre-
sent the category ‘Need improvement’, 4-6 represent
‘Satisfactory’ and 7-9 ‘Superior’ performance. Initial
concerns that the use of a fixed reference point in
this way might demotivate trainees at early stages in
training were addressed using a no-penalty approach
and extensive training for trainers and trainees (on
areas including rating scales, avoiding bias and giving
feedback). Being primarily formative, if the LEPs
indicate a need for improvement in a certain area
there are no lasting consequences for the trainee,
other than a requirement for progress to be subse-
quently demonstrated to an appropriate standard in
order to achieve satisfactory completion of training.
This approach enables the LEP to be used essentially
as a screening assessment that can identify personal
strengths and weaknesses, maximising the educa-
tional impact of the process and enhancing feedback.
It also recognises that different trainees bring differ-
ent levels of prior knowledge and experience to their
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training, and consequently may reach the standards
required at different rates. Designed to be flexible,
the LEP is not used for a prescribed list of cases as this
could limit validity in terms of the range of assess-
ment completed. Instead, trainers identify which
cases are assessed each week using a comprehensive
list of competencies as a guide.” Using this approach,
appropriate coverage of the curriculum is ensured
as the criteria for satisfactory completion of the
training must be met, including a requirement that
all areas of clinical focus are assessed. Additional
sampling restrictions imposed on LEPs ensure the
range of LEPs completed during the training include
the treatment of different patient age groups and
case complexities, and that they use different
evaluators. Trainers are able to monitor assessment
coverage and sampling using the quantitative and
qualitative information provided to them on regular
LEP feedback reports.

The LEP has been implemented in Dental Voca-
tional Training (DVT) in Scotland, and the question
now arises as to whether this approach is valid within
the context of this workplace. Validity is not an easy
concept and in an effort to understand it further,
research has focused increasingly upon its dissection
into constituent spheres, with numerous ‘types’ of
validity being described including content, con-
struct, criterion, concurrent and predictive validity
(to name a few). This detailed view of validity being
made up of constituent parts has sometimes unfor-
tunately clouded perception and resulted in reports
of validity being generalised from the results of a few
analyses, such as correlation coefficients with a ‘gold
standard’.® It has been argued recently that we
cannot infer validity from a single analysis and that
the evaluation of assessment programmes should
focus on the larger picture.9 For example, in
isolation the results from correlating assessment data
with those from another test or ‘gold standard’
demonstrate only the degree of similarity

(or otherwise) between these measures. In many
instances, new assessments are developed to improve
on existing methods and in these cases the results
from such comparisons may be misleading. If the
original method lacked validity, a high degree of
correlation may only indicate that the new assess-
ment performs to an equally poor standard.
Although a lower correlation may indicate differ-
ences between the methods, the direction (i.e.
better or worse) can only be determined with
supplementary information. In other cases (includ-
ing this study) an alternative method for comparison
may not be available and other analyses will be
required to build evidence for validity.
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Newer insights'® try to look at measurement infor-
mation as the combination of construct-relevant
variance and construct-irrelevant variance. Others go
even further'' in that they define validity as fitness for
purpose. Traditional construct validity is then only

a single small part of the puzzle but, in this view, the
way the instrument is used and when, by whom and
for which purpose are other equally important areas.
For an irrefutable case for validity to be established,
evidence originating from many sources should be
considered in combination.

The aim of this study was to explore the validity of the
LEP from different angles, including the quantitative
(construct) and qualitative approaches.

Corp., Redmond, WA, USA), and analysed using
spss (SPSS Inc., Chicago, IL, USA) or EXCEL
(Microsoft Corp.).

Evaluation questionnaire for trainers

A comprehensive evaluation questionnaire was sent
to trainers towards the end of each DVT year.
Trainers were asked to identify their level of
agreement with statements using a 5-point scale
(‘Strongly agree’, ‘Agree’, ‘Neither agree nor dis-
agree’, ‘Disagree’ or ‘Strongly disagree’). Most train-
ers were in post for both years of this study and
therefore responded to the questionnaire on 2
occasions.

METHODS

A detailed description of the LEP has been published
previously.5 To determine the validity of the LEP, the
multi-faceted purpose for which it was designed was
considered. In addition to the identification of
appropriate (or poor) performance upon completion
of training, the LEP was designed to address other
important educational requirements.>® The
operational definitions of our research question
reflected these aims.

e Is the range of assessment covered using the LEP
adequate? Does it address all-round competence?

e Does the LEP identify trainees’ strengths and

weaknesses, and their progress towards the

standard of performance required upon

completion of this training?

Does the LEP identify poor performance?

Does the LEP motivate trainees?

Is the LEP feasible in practice?

Is the feedback from the LEP useful?

Two sources of information were used for validity
investigations. The first comprised LEP results from 2
consecutive years of DVT trainees (separate cohorts).
The second consisted of results from the annual
process evaluation questionnaire sent to trainers.

LEP data

Trainees must complete at least 42 LEPs through-
out the year to fulfil the requirements for satisfac-
tory completion of DVT. The 2002-03 cohort had
100 trainees and the 2003-04 cohort had 101,

resulting in data from almost 10 000 LEPs submit-
ted over the 2 years. Data were entered into a

specially designed database (access 2000; Microsoft

RESULTS

Is an appropriate range of cases assessed
using the LEP?

The number of trainees assessed across the full range
of 11 clinical foci increased from 67% (2002-03) to
94% (2003-04). In addition, all trainees in the
second cohort were assessed across at least 10 areas of
clinical focus. Although all participants (both
cohorts) were trained in the assessment process and
were aware of the criteria for satisfactory completion,
the wider range of assessment coverage by the second
cohort is most likely a result of trainers becoming
familiar with the new assessment programme and
being able to manage the assessment process more
effectively. Indeed, this high level of curriculum
coverage has since been confirmed: in 2004-05, 99%
of trainees were assessed across all areas of clinical
focus. Results from the trainer evaluation question-
naire support this hypothesis: in 2003-04, 73% of
trainers indicated that the types of procedures
assessed were carefully monitored to ensure an
adequate range of cases, compared with only 53% the
previous year (Table 1).

Both cohorts managed to assess a full range of cases
of different complexity using the LEP, with 99% of
trainees being assessed across encounters considered
to be of low, moderate and high complexity.

To ensure an appropriate range of assessment,
trainees are required to complete LEPs for the
treatment of different patient age groups. A high
proportion of trainees were assessed across all patient
age groups (children, adults, elderly people) during
the training; 93% achieved this goal in 2002-03

and 98% achieved it in 2003-04.
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Evidence for validity of longitudinal evaluation of performance

/

Table 1 Results from the trainers’ evaluation questionnaire (both pilot studies)

~

Response (cohort 1/cohort 2*)

Neither
No Strongly agree nor Strongly

Question response disagree Disagree disagree Agree agree

| found the LEP useful 1%/1% 0%/0% 4% /4% 8%/4% 63%/64% 24%/27%

| was uncomfortable observing my 0%/3% 24%/28% 57%/53% 12%/8% 7%/7% 0%/1%
trainee’s performance

Observation is important in the 0%/0% 0%/0% 0%/1% 1%/0% 58%/50% 41%/49%
assessment of vocational skills

Having an external evaluator carry out 2%/0% 0%/0% 4%/1% 11%/14% 59%/55% 24%/30%
LEPs in each block was useful

The LEP forms are clear and easy to 1%/0% 0%/0% 13%/4% 20%/11% 58%/74% 8%/11%
understand

There is adequate space on LEP forms 0%/1% 3%/5% 29%/34% 11%/5% 52%/51% 5%/4%
for feedback and comments

Having a fixed reference point for 0%/2% 0%/0% 4%/1% 5%/5% 67%/78% 24%/14%
judgement helps identify progress
over time

Having a fixed reference point for 0%/2% 0%/0% 3%/4% 24%/23% 58%/64% 15%/7%
judgement helps drive the training

| am comfortable using my judgement 0%/2% 1%/0% 4%/2% 7%/11% 74%/76% 14%/9%
against a 9-point scale

| am comfortable with the descriptors 0%/2% 3%/2% 5%/5% 12%/8% 64%/71% 16%/12%
‘Need improvement’, ‘Satisfactory’
and ‘Superior’

My trainee welcomes my feedback 3%/2% 0%/0% 4%/1% 14%/11% 70%/73% 9%/13%

LEPs had a negative effect on the 3%/2% 31%/26% 51%/57% 9%/9% 3%/5% 3%/1%
working relationship | had with my
trainee

LEPs were useful in identifying topics 3%/2% 1%/0% 5%/1% 14%/14% 63%/63% 14%/20%
for discussion in tutorials

LEP feedback reports were useful 0%/2% 1%/4% 11%/20% 27%/19% 52%/49% 9%/6%

LEPs were primarily driven by my 7%/1% 14%/12% 48%/53% 24%/25% 7%/9% 0%/0%
trainee

The types of procedures were 9%/1% 1%/2% 11%/5% 26%/19% 50%/65% 3%/8%
carefully monitored to ensure an
adequate range of cases were
covered

| feel reluctant to give ratings in the 3%/1% 14%/14% 52%/45% 11%/26% 19%/13% 1%/1%
‘Need improvement’ range

My trainee found ‘Need improvement’ 5%/1% 7%/3% 38%/41% 32%/35% 18%/13% 0%/7%

ratings de-motivating

N

* Cohort 1 = 102 trainers in dental vocational training [DVT] 2002-2003; Cohort 2 = 98 DVT trainers, 2003-2004
LEP = longitudinal evaluation of performance

/
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Does the LEP identify trainees’ strengths and
weaknesses, and their progress towards the standard
of performance required upon completion of this
training? Does the LEP identify poor performance?
Does the LEP motivate trainees?

When the average LEP scores (across all trainees in
2003-04) for each month of training are plotted on a
graph (for all 8 skill categories), a curve with a
positive gradient is consistently shown in each case
(Fig. 1). The increase in ratings throughout the year
represents the progress made during training. Even
more interestingly, the results display a typical learn-
ing curve, with a steeper gradient (representing a
larger increase in ratings) apparent in the first half of
training. This difference can be seen more clearly
when the mean difference in ratings is calculated and
compared between the first half of training (training
block 2 scores minus block 1 scores) and the
second half of training (block 3 scores minus block
2 scores). Approximately twice as much progress is
made during the first half of training, which is
perhaps consistent with DVT, where individuals are
qualified but have yet to develop their skills in a
general practice environment. It is also interesting
that a relative (albeit small) decrease in mean ratings
for most skill categories was observed at the end of
the training year. This was because a larger propor-
tion of the total LEPs submitted at this time repre-
sented re-assessment of cases that had previously
been awarded ‘Need improvement’ ratings earlier in
the year. Satisfactory completion of this training
cannot be awarded unless all the areas identified as
requiring improvement have been addressed. The

8.000
7.000+

6.000

5.000+ /

™

Rating

4.000

submission of such ‘repeat-case’ LEPs in the final
stages of the training, with generally lower (although
still satisfactory) mean ratings, also supports the
validity of the tool, indicating correct use of the rating
scale and reference point for judgement.

Despite initial concerns, a great deal of support was
given for the use of a fixed reference point for
judgement (Table 1). In 2003-04, 71% of trainers
agreed that this helped drive the training and 92%
thought that it helped in identifying progress over
time. Most trainers were comfortable using the
9-point scale (85%) and the descriptors used (83%).
In addition, only 6% of trainers thought that the use
of LEPs had a negative effect on their working
relationships with their trainees. Indeed, 26% of
trainers strongly disagreed with this statement. Only
14% of trainers were reluctant to give ratings in the
‘Need improvement’ range, but 20% thought that
their trainees found lower ratings demotivating.

In 2003-04, 74% of trainees were given ratings in the
‘Need improvement’ range, the majority of which
were within the first training block. The high
proportion of ‘Satisfactory” LEPs during this initial
phase also suggests that trainers were using LEPs
(and the rating scale) correctly and were crediting
good performance in addition to highlighting areas
in which further progress was required. Of the
trainees who received ratings indicating a need for
improvement, the vast majority (90%) were successful
in repeating LEPs for relevant clinical encounter(s)
that demonstrated progress (i.e. ratings = 4) in these
areas. Trainees with performance issues outstanding

Figure 1 Mean longitudinal evalua-
tion of performance ratings given for

Month-Year

Aug-03 Sep-03 Oct-03 Nov-03 Dec-03 Jan-04 Feb-04 Mar-04 Apr-04 May-04 Jun-04 Jul-04

' each skill category by month during
dental vocational training in Scotland,
August 2003 to July 2004. Av = aver-

——Avof1 —m—Avof2 Av of 3

Avof4 —*—Avof5 —e—Avof6 —+—Avof7 —Avof8|

age
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had their certificates of satisfactory completion
withheld pending further assessment evidence.

Is the assessment feasible in practise?

On average, 22 minutes were spent on observing
performance and 8 minutes on giving feedback to
the trainee. The dentists training grant has been
increased to support the extra time spent on assess-
ment. Further evidence supporting the feasibility of
the LEP (Table 1) includes the finding that 65%

of trainers found the assessment system easy to
implement (only 11% of trainers disagreed) and 63%
thought the assessment had sufficient flexibility.

Is the feedback from the assessment useful?

Most LEP forms include written feedback from the
evaluator. The evaluation questionnaire revealed that
32% of trainers in 2002-03 considered there to be too
little space on the LEP form for written feedback.
Consequently, this space on the LEP form was almost
doubled in size for the following cohort. However,
results from this evaluation exercise (2003-04)
revealed that a similar proportion (39%) of trainers
wanted yet more space for feedback (Table 1, and see

Fig. 2).

In general, trainees welcomed feedback from their
evaluators during the LEP process. A total of 79% of
trainers considered there had been a positive
response from their trainees in 2002-03, increasing to
86% in 2003-04. Only 1 trainer in the latter cohort
thought that his or her trainee did not welcome
feedback. A similar response was given by trainers
when asked if they considered LEPs useful in iden-
tifying topics for discussion in tutorials, with the
majority of trainers in agreement (77% in the first
cohort and 83% in the second).

Formal written feedback is provided to individual
trainers and trainees at the end of each training
block, summarising their progress made to date and
highlighting any particular strengths or weaknesses.
Although the majority of trainers agreed that these
reports were useful (61% in 2002-03, falling to 55%
in 2003-04), this was less prominent than for imme-
diate feedback, as indicated above. Many trainers
were indifferent about the usefulness of these reports
and this may be explained in part by the fact that they
represent a summary of information that is already
familiar to both trainer and trainee (copies of all
LEPs carried out are kept in the training practice for
reference purposes). Of particular concern are the
24% of trainers in 2003-04 who disagreed with the

statement: ‘LEP feedback reports were useful.” How-
ever, the reasons indicated were mostly associated
with the format of the reports rather than their
content, and ways of improving these reports will be
investigated as a result of this information.

DISCUSSION

This study involves an investigation into the validity of
the LEP, a workplace assessment implemented in
DVT in Scotland.

Similar methods of workplace assessment, such as the
mini-CEX, have been shown to be highly authentic,
valid and reliable for the assessment of doctors in
hospital training.'™ Although both the mini-CEX
and LEP use direct observation of ‘real-life’ perfor-
mance and give global ratings across broad areas of
competence against a 9-point scale, the differences
in implementation highlighted within this paper
and in the clinical setting mean that we cannot
automatically assume that the 2 instruments have
similar psychometric properties.

In acknowledgement of the complexity of the con-
cept of validity, we took a holistic approach to this
study and used a wide range of quantitative and
qualitative data to build a case. A further challenge
was that this assessment is the first to be used in DVT
and therefore no ‘gold standard’ exists with which the
validity of the LEP (context-specific) can be
compared.

A wealth of evidence has been gathered which
supports the validity of the LEP for the assessment of
DVT in Scotland. This method has been used
effectively in assessing a broad range of competencies
relevant to this training, while not being over-
prescriptive. The flexibility of this method is generally
appreciated by trainers who, as a result, are able to
focus assessment specifically to the individual needs
of their trainee. The wide range of skills assessed
using the LEP ensures that assessment evidence is
reflective of the all-round competence of the
practitioner.

Using a fixed-reference point for evaluators’ judge-
ments, the LEP successfully demonstrates progress
over time, indicating for the first time a true ‘learning
curve’ that is pertinent to this training. Not unex-
pectedly, the differences between ratings awarded to
individuals at the beginning, middle and end-points
of training (Fig. 1) are much greater than the
observed growth demonstrated with the mini-CEX,
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Evaluator:
Trainee:
Discipline: O GDS

Details of Encounter:

NHS Education for Scotland

O HDS O CDS

Status:

L()ngitudinal Evaluation Performance

Patient Age:

years

1.

Clinical Focus:

Case Complexity: J Low

Feedback on Performance

O Moderate

Examination & Consultation Skills

102030405060 708390100 113
m) High

[ Not Observed

1 2 3 4 5 6 7 8 9
NEED IMPROVEMENT SATISFACTORY SUPERIOR
2. Clinical Judgement & Diagnosis O Not Observed
1 2 3 4 5 6 7 8 9
NEED IMPROVEMENT SATISFACTORY SUPERIOR
3. Technical Ability & Manual Dexterity O Not Observed
1 2 3 4 S 6 7 8 9
NEED IMPROVEMENT SATISFACTORY SUPERIOR
4. Communication Skills 3 Not Observed
1 2 3 4 S 6 7 8 9
NEED IMPROVEMENT SATISFACTORY SUPERIOR
5. Professionalism O Not Observed
1 2 3 4 5 6 7 8 9
NEED IMPROVEMENT SATISFACTORY SUPERIOR
6. Knowledge (Level & Application) O Not Observed
1 2 3 4 5 6 7 8 9
NEED IMPROVEMENT SATISFACTORY SUPERIOR
7. Organisation 3 Not Observed
1 2 3 4 S 6 7 8 9
NEED IMPROVEMENT SATISFACTORY SUPERIOR
8. Overall Competence [ Not Observed
1 2 3 4 5 6 7 8 9
NEED IMPROVEMENT SATISFACTORY SUPERIOR
Time: Observing—___ Mins Providing Feedback Mins
Satisfaction with Evaluation:
Evaluator O Yes (3 No Trainee (3 Yes (3 No

Trainee Signature

For 03

Evaluator Signature

which does not use the end of training as a
reference.” As progress can be visualised as ratings

increase with time, it can be argued that the educa-
tional impact of the LEP on both trainee and trainer
is increased and this may also have a positive effect on

the motivation of the individual towards improving

his or her own performance. Progressive data such
as that observed when using a fixed reference point

494

Figure 2 Longitudinal evaluation of
performance (LEP) form

may be considered to highlight the importance of
formative assessment within the training cycle (i.e.
between assessment, feedback and subsequent
improved performance).

A potential limitation of continuous assessments that
use rating scales, and particularly those with a fixed
reference point for judgement, is that raters will
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anticipate that trainees’ scores will increase with time
and this will positively bias ratings awarded later in
the training. Although detailed studies into sources
of bias (including the effects of case complexity)
would be required to rule this out, it is encouraging
that mean scores are shown to decrease in the final
stages of this training when LEPs have been submit-
ted for cases where poor performance had previously
been identified. Although the scores for such cases
demonstrate satisfactory performance, these ratings
are clearly lower than others submitted at this stage of
training as a negative effect on the mean category
scores is observed (Fig. 1).

In addition, the evidence from this study suggests that
the focus on a formative approach through maximum
feedback and no penalty for lower LEP ratings has
enabled trainers to feel more comfortable about
awarding ratings which are appropriate to perfor-
mance, where lower scores are given when required
and good performance is rewarded as such. By
minimising the consequences of assessment out-
comes, it is likely that problems such as leniency and
the halo effect have also been reduced. In addition,
any areas identified as falling into the ‘Need
improvement’ category must be addressed, the rele-
vant skills improved and the trainee re-assessed to a
satisfactory standard before he or she can complete
this training and be awarded the NHS list number
(licence) that will allow him or her to treat patients
independently. As the frequency of each rating is
used rather than an average score, poor performance
in one area cannot be compensated for in another
area, representing a truly competent practitioner.

Finally, we have good evidence that the LEP is
feasible within this setting as it takes an average of
30 minutes per encounter (including feedback) to
complete.
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