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THE USEFULNESS OF PERFOR-
mance assessments within
medical education is limited by
high interrater score variabil-

ity,1 which neither rater training2 nor
changes in scale format3 have success-
fully ameliorated. Several factors may
explain raters’ score variability,4 includ-
ing a tendency of raters to make assess-
ments by comparing against other re-
cently viewed learners, rather than by
using an absolute standard of compe-
tence.5 This has the potential to result
in biased judgments.

Competency-based models of medi-
cal education require that judgments be
made against a fixed or absolute level
of ability.6 However, evidence from psy-
chology and behavioral economics sug-
gests that judgments tend to be rela-
tional. Two opposite effects are possible.
The first is anchoring bias, in which re-
cent experiences remain activated in ob-
servers’ minds, causing them to pay un-
due attention to similar features in
subsequent experiences.7 As a conse-
quence, they may offer judgments bi-
ased toward recently viewed anchor ex-
periences, so that a recent experience
of good performances may tend to in-
crease subsequent scores compared
with recently viewed poor perfor-
mances. The second is contrast (or rela-
tivity) bias, in which judgments are in-
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Context Competency-based models of education require assessments to be based
on individuals’ capacity to perform, yet the nature of human judgment may funda-
mentally limit the extent to which such assessment is accurately possible.

Objective To determine whether recent observations of the Mini Clinical Evalua-
tion Exercise (Mini-CEX) performance of postgraduate year 1 physicians influence rat-
ers’ scores of subsequent performances, consistent with either anchoring bias (scores
biased similar to previous experience) or contrast bias (scores biased away from pre-
vious experience).

Design, Setting, and Participants Internet-based randomized, blinded experi-
ment using videos of Mini-CEX assessments of postgraduate year 1 trainees inter-
viewing new internal medicine patients. Participants were 41 attending physicians from
England and Wales experienced with the Mini-CEX, with 20 watching and scoring 3
good trainee performances and 21 watching and scoring 3 poor performances. All then
watched and scored the same 3 borderline video performances. The study was com-
pleted between July and November 2011.

Main Outcome Measures The primary outcome was scores assigned to the bor-
derline videos, using a 6-point Likert scale (anchors included: 1, well below expecta-
tions; 3, borderline; 6, well above expectations). Associations were tested in a multi-
variable analysis that included participants’ sex, years of practice, and the stringency
index (within-group z score of initial 3 ratings).

Results The mean rating scores assigned by physicians who viewed borderline video
performances following exposure to good performances was 2.7 (95% CI, 2.4-3.0)
vs 3.4 (95% CI, 3.1-3.7) following exposure to poor performances (difference of 0.67
[95% CI, 0.28-1.07]; P=.001). Borderline videos were categorized as consistent with
failing scores in 33 of 60 assessments (55%) in those exposed to good performances
and in 15 of 63 assessments (24%) in those exposed to poor performances (P� .001).
They were categorized as consistent with passing scores in 5 of 60 assessments (8.3%)
in those exposed to good performances compared with 25 of 63 assessments (39.5%)
in those exposed to poor performances (P� .001). Sex and years of attending prac-
tice were not associated with scores. The priming condition (good vs poor perfor-
mances) and the stringency index jointly accounted for 45% of the observed varia-
tion in raters’ scores for the borderline videos (P� .001).

Conclusion In an experimental setting, attending physicians exposed to videos of good
medical trainee performances rated subsequent borderline performances lower than those
who had been exposed to poor performances, consistent with a contrast bias.
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fluenced by the perceived relative rank
of items in the immediate context8; thus,
recent experience of good perfor-
mances may tend to decrease subse-
quent scores compared with recent ex-
perience of poor performances.

Anchoring and contrast effects have
been observed in many contexts, in-
cluding perception of physical ob-
jects, interpersonal judgments, and
various occupational roles,9 including
clinical medicine.10 Both contrast and
anchoring effects have been observed
in performance assessment. Although
mediating conditions have been inves-
tigated,11 it is not clear which influ-
ence may predominate in medical
education. Although studies have dem-
onstrated sequence effects in medical
education (ie, score increases over
successive performances),12 these stud-
ies cannot disentangle changes in
trainee performance from bias in ex-
aminer judgments.

We therefore investigated whether rat-
ers’ recent exposure to good vs poor per-
formances influenced their scores of sub-
sequent borderline performances, as well
as the magnitude of any such bias rela-
tive to individual raters’ tendencies to
score stringentlyor leniently,13 their sex,14

and their practice experience.14

METHODS
Participants

The study population consisted of con-
sultant physicians from England and
Wales (comparable with US specialist
attending physicians) working in spe-
cialties associated with internal medi-
cine. We included emergency medi-
cine physicians who trained via the
examinations system of the Royal Col-
lege of Physicians because they are fre-
quently involved in the supervision of
trainees providing care for patients with
emergency presentations of internal
medicine problems; this group is highly
comparable in their assessments with
internal medicine physicians.15

Additionally, participants must have
worked as consultants in the United
Kingdom for at least 2 years, estimated
that they assess trainees using the Mini
Clinical Evaluation Exercise (Mini-

CEX) at least 5 times per year, and in-
dicated that they feel comfortable assess-
ing trainees on internal medicine case
material. Mini-CEX assessments are di-
rect observation assessments of train-
ees’ clinical skills, in which a clinical per-
formance is assessed and the trainee is
given scores and feedback. Physicians
were excluded if they had participated
in previous studies by our group.

Recruitment

Recruitment was aimed at all UK con-
sultant physicians. A standard e-mail in-
vitation was sent by the national UK
Foundation Programme to regional
foundation directors, and then for-
warded to foundation tutors in indi-
vidual hospitals, and subsequently to
individual consultants. In anticipa-
tion that e-mails may not have reached
all areas, and to ensure geographical
representativeness, follow-up direct e-
mailing was used to increase recruit-
ment in areas from which few partici-
pants had volunteered.

Interested and eligible individuals
were invited to e-mail the research team,
and were subsequently provided with
further information, the study’s web
address, and a password. It is not pos-
sible to determine the proportion of UK
consultant physicians who were eli-
gible or who received e-mails. Research-
ers e-mailed 662 physicians directly,
although the number of e-mails that
were not received or went unread is
unknown. Characteristics of the par-
ticipants appear in TABLE 1.

Ethical approval was obtained from
the Yorkshire and the Humber re-
gional ethics committees. Consent was
obtained online before beginning the
study. Participants were not paid for
their involvement in the study.

Design

The study used an Internet-adminis-
tered experimental design, and ran-
domized participants to 1 of 2 experi-
mental groups. In the intervention
phase, one group was primed by view-
ing 3 videos of good performances (ie,
those that were competent for the stage
of training, with some features of ex-

cellence) by postgraduate year 1 (PGY1)
medical trainees. The other group was
primed by viewing 3 videos of poor per-
formances (ie, those that were below the
standard of competence in multiple
ways) by PGY1 medical trainees at the
same level. In the comparison phase,
both groups viewed 3 identical videos
of borderline performances (ie, those
that were marginally below the ex-
pected standard) in the same order.

To avoid confounding due to
assessor�case variations, the same 3
cases were used for both groups, repeat-
ing between the intervention and com-
parison phases, but showing different
performance levels. Within groups, all
performances were viewed in the same
order, and both groups saw the border-
line performances in the same order. Par-
ticipants were instructed to imagine that
the trainees in the videos had requested
a Mini-CEX assessment and that they
were being asked to judge and score the
performances accordingly.

Mini-CEX assessments are required
for all PGY1 trainees nationally, so all
supervising consultants should be fa-
miliar with them. Consultants are lo-
cally trained in conduct of the Mini-
CEX. To preserve the ecological validity
of our findings, participants did not un-
dergo additional training. Participants
were blinded to the study’s premise;
they were informed the study would in-
vestigate “an aspect of the way asses-
sors make decisions.” Participants
scored performances consecutively
using the UK Foundation Programme
standard Mini-CEX scoring format (de-
scribed below). Demographic data were
collected after all cases had been viewed
and rated. The study was completed be-
tween July and November 2011.

Validation of Videos

The study videos featured scripted per-
formances of PGY1 trainees interview-
ing simulated patients; the perfor-
mances did not represent the actual
skills of the featured trainees. Videos
were based on 3 clinical cases: pleu-
ritic chest pain in a 54-year-old woman
(case 1); unexplained loss of conscious-
ness in a 34-year-old man (case 2); sus-
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pected upper gastrointestinal bleed-
ing in a 44-year-old man (case 3).

Three different PGY1 trainees (A, B,
and C) were featured in the videos, with
each working up each case only once.
Owing to video content, the good per-
formance–primed group saw all 3 train-
ees (A, B, and C) in the priming vid-

eos; whereas the poor performance–
primed group saw trainee C twice and
trainee A once during the priming
phase. Borderline videos (seen by both
groups) featured trainee B for case 1
(pleuritic chest pain) and case 3 (up-
per gastrointestinal bleeding) and
trainee A for case 2 (transient loss of

consciousness). Consequently, the
PGY1 trainee featured in the border-
line video for case 2 was known to both
priming groups, whereas the PGY1
trainee in the borderline video for cases
1 and 3 was known only to the good
performance–primed group (TABLE 2).
To enable participants to view mul-
tiple videos without placing undue
strain on concentration or memory, pre-
viously used videos were shortened to
approximately 4 minutes each. Each fo-
cused on the history of the presenting
complaint and sections that involved
explaining likely investigations or pro-
visional diagnoses.

Scripts and videos were developed
and validated for a previous study5 and
demonstrated distinct levels of perfor-
mance. For this study, we assessed
whether they still ranked appropri-
ately following editing by having a
6-member expert panel rank order the
videotaped performances within each
case. Cases 1 and 2 showed complete
agreement with the intended order; for
case 3, 5 of 6 experts ordered videos
as intended, and 1 expert reversed the
order of the borderline and poor per-
formances.

Outcome Assessment

Scores were collected using the stan-
dard format of the UK Foundation Pro-
gramme.16 This required assigning
scores to 7 different domains: history

Table 1. Participant Demographicsa

Overall
(N = 41)b

Performance-Primed
Group

P Value
Good

(n = 20)
Poor

(n = 22)

Sex
Male 28 (68) 13 (65) 16 (71)

.66
Female 13 (32) 7 (35) 6 (29)

Duration of consultancy, mean (SD), y 10 (7.4) 13 (7.5) 8 (6.5) .03

Expert raters (�7 y of rating experience) 26 (63) 15 (75) 11 (52) .13

Specialty
Acute medicine 4 (9.7) 2 (10.0) 2 (9.5) .96

Cardiology 4 (9.7) 4 (20.0) 0 .03

Clinical pharmacology 1 (2.4) 0 1 (4.8) .32

Dermatology 1 (2.4) 1 (5.0) 0 .30

Endocrinology (diabetes mellitus) 3 (7.3) 0 3 (14.3) .08

Emergency medicine 3 (7.3) 2 (10.0) 1 (4.8) .52

Internal medicine (general) 2 (4.9) 2 (10.0) 0 .14

Geriatric medicine 9 (22.0) 3 (15.0) 6 (28.6) .29

Gastroenterology 5 (12.2) 2 (10.0) 3 (14.3) .68

Palliative medicine 1 (2.4) 1 (5.0) 0 .30

Rehabilitation medicine 1 (2.4) 0 1 (4.8) .32

Respiratory medicine 5 (12.2) 3 (15.0) 2 (9.5) .59

Rheumatology 1 (2.4) 0 1 (4.8) .32

Stroke medicine 1 (2.4) 0 1 (4.8) .32
aData are presented as number (percentage) unless otherwise indicated.
bOne participant in the poor performance–primed group was excluded from the primary analysis due to a website

problem (did not receive intervention).

Table 2. Performance Scores by Priming Group

PGY1
Trainee

in
Video

Performance-Primed Group,
Mean (95% CI) Between-Group

Difference
(95% CI)

t Statistic
(Degrees of
Freedom)

P
Value

Corrected
P

ValueaGood Poor

Good performance
Pleuritic chest pain A 4.6 (4.3 to 5.0)

Transient loss of consciousness B 4.5 (4.2 to 4.7)

Upper gastrointestinal bleeding C 4.1 (3.8 to 4.4)

Poor performance
Pleuritic chest pain C 2.1 (1.7 to 2.4)

Transient loss of consciousness C 1.8 (1.5 to 2.2)

Upper gastrointestinal bleeding A 2.3 (1.8 to 2.7)

Borderline performance
Pleuritic chest pain B 2.9 (2.5 to 3.3) 3.2 (2.9 to 3.6) 0.30 (�0.22 to 0.84) 1.18 (39) .25 .74

Transient loss of consciousness A 3.1 (2.8 to 3.6) 4.1 (3.8 to 4.4) 1.00 (0.59 to 1.42) 4.90 (39) �.001 �.001

Upper gastrointestinal bleeding B 2.2 (1.8 to 2.5) 2.9 (2.6 to 3.2) 0.70 (0.24 to 1.17) 3.09 (39) .004 .01
Abbreviation: PGY1, postgraduate year 1.
aBonferroni correction applied for these 3 comparisons.
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taking, physical examination, commu-
nication skills, critical judgment, pro-
fessionalism, organization/efficiency,
and overall clinical care. Scores are
given on a 6-point Likert scale with the
options of 1, well below expectations
for foundation PGY1 trainee comple-
tion; 2, below expectations; 3, border-
line; 4, meets expectations for PGY1
trainee completion; 5, above expecta-
tions; and 6, well above. There was also
an option for unable to comment.

Statistical Analysis

Based on the distribution of trainees’
scores in prior research,17 we consid-
ered a difference in scores between
groups of 0.5 on the assessments’
6-point scale to be the minimum mean-
ingful difference. A power calculation
based on pilot data indicated that a dif-
ference in scores of 0.5 between groups
could be detected at 80% power with
approximately 30 participants. On this
basis, we set an a priori recruitment tar-
get of 40 participants.

Participants’ scores were averaged
across the7domains togivea single score
for each video. Missing data (including
unable to comment responses) were ex-
cluded from the denominator in the av-
erage, so that resulting scores were the
average of the available scores. The pri-
mary question was addressed through a
mixed-design analysis of variance with
the dependent variable being the scores
participants assigned to each of the 3 bor-
derline performances (case being the re-
peated measure) and a between-
participant factor of the experimental
group.

Although Likert items produce
ordinal data, the combination of mul-
tiple items produces interval data18

that can be validly analyzed by para-
metric means.19,20 Effect sizes were
calculated using the Cohen d statistic
(large �0.8, medium �0.5-�0.8,
small �0.1-�0.5). The frequencies
with which participants categorized
performances as consistent with fail-
ure (defined as score �3) or passing
(defined as score �4) were compared
between the 2 priming groups using
�2 tests.

The clinical case�group interac-
tion (groups primed with good vs poor
performance) was examined to deter-
mine if group differences were uni-
form across cases. Pairwise compari-
sons were made using t tests with
Bonferroni correction applied for 3
comparisons; this approach adjusted the
P values so that the criterion for sig-
nificance remained at a 2-sided P value
of .05.21 Analysis of covariance was used
to repeat the analysis with duration of
consultancy as a covariate to check for
any confounding due to this variable.
The frequencies of expert assessors (de-
fined as �7 years experience22) was de-
termined in each group.

We determined how consistently rat-
ers scored stringently (ie, scores lower
than participants’ mean) or leniently (ie,
scores higher than participants’ mean)
by calculating an intraclass correla-
tion (class 2, accuracy) within each
group. This analysis used partici-
pants’ scores across all 6 observed vid-
eos, and treated raters as the facet of dif-
ferentiation (ie, the numerator in the
equation). The resulting coefficient de-
scribes the consistency with which rat-
ers could be differentiated based on the
scores they assigned. We calculated a
within-group z score (stringency in-
dex) for each participant based on their
mean ratings assigned to the first 3 vid-
eos during the intervention phase. This
gave a measure of how comparatively
high or low each participant scored the
intervention phase performances rela-
tive to their group.

Multiple linear regression was used to
assess potential moderating factors. The
dependent variable was the mean of the
scores assigned to the 3 borderline vid-
eos by each participant. Independent
variables were duration of consultancy
(continuous), sex (categorical), the strin-
gency index (continuous), and priming
condition (good vs poor; categorical). All
4 independent variables underwent
forced entry into the regression.

Statistically significant variables were
subsequently entered hierarchically to
determine if they offered incremental
explanatory power. Because the con-
cept of stringency has been previously

described, it was entered first and then
the novel variable of priming condi-
tion was entered last. Interactions be-
tween significant variables were then
examined using univariate analysis of
variance. All statistical analyses were
conducted using SPSS software ver-
sion 15 (SPSS Inc).

RESULTS
Participants

There are approximately 8500 physi-
cians in the United Kingdom. Eighty in-
dividuals agreed to take part by the
study’s close; 45 were randomized by
the time recruitment exceeded the a
priori target of 40 participants, and 41
completed the study (FIGURE). Of study
participants, 32% were women com-
pared with 31% of secondary care con-
sultants in the United Kingdom
(Table 1).23

Participants were drawn from 12 of
the 15 English and Welsh postgradu-
ate training deaneries (geographical
training regions),24 and included 14 of
18 specialties. Consequently, the
sample was broadly representative of
the target population. Missing scores ac-
counted for 11% of possible responses
in the good performance–primed group
and 8% in the poor performance–
primed group. Participants in the good
performance–primed group had a
higher mean duration of consultancy
than those in the poor performance–
primed group (13 years [95% CI, 10-16
years] vs 8 years [95% CI, 5-11 years];
P=.03).

The good performance–primed
group contained more cardiologists
than the poor performance–primed
group (4 vs 0; P=.03). The main analy-
sis was rerun with cardiologists ex-
cluded, and there was no alteration in
the findings. Other differences be-
tween groups were not significant.

Comparison of Borderline Videos
by Intervention Group

The mean scores assigned to each of the
3 borderline videos were higher for par-
ticipants who were primed with poor
performances compared with those who
were primed with good performances
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(3.4 [95% CI, 3.1 to 3.7] vs 2.7 [95%
CI, 2.4 to 3.0], respectively; difference
of 0.67 [95% CI, 0.28 to 1.07]; P=.001;
Table 2). The Cohen d statistic of 0.63
indicated a moderate effect size due
to experimental manipulation. The
case�group interaction also was sta-
tistically significant (P=.01), indicat-
ing that the magnitude of the between-
group differences varied across cases
(case 1, 0.3 [95% CI, �0.22 to 0.84];
case 2, 1.0 [95% CI, 0.59 to 1.42]; case
3, 0.7 [95% CI, 0.24 to 1.17]; Table 1).

Borderline performances were cat-
egorized as consistent with failing scores
in 33 of 60 assessments (55%) in those
exposed to good performances and in
15 of 63 assessments (24%) in those ex-
posed to poor performances (P� .001).
They were categorized as consistent
with passing scores in 5 of 60 assess-
ments (8.3%) in those exposed to good
performances compared with 25 of 63
assessments (39.5%) in those exposed
to poor performances (P� .001).

Post hoc pairwise comparisons
showed that group differences were sig-
nificant for cases 2 and 3, but not for
case 1 (TABLE 3). The nonsignificant
effect seen in case 1 was in the same
direction as the other 2 cases. In the

analyses of covariance, there was no sig-
nificant interaction with duration of
consultancy (P=.38), and adjusting for
this variable altered the main finding
only minimally. There was no signifi-
cant interaction between experimen-
tal condition and rater expertise as de-
fined by 7 years or more of consultant
experience (P=.65).

Participants showed a moderately
consistent tendency to be either strin-
gent or lenient compared with the other
raters in their group. The intraclass cor-
relation was 0.51 for participants
primed with good performances and
0.58 for participants primed with poor
performances.

Multivariable Analysis

Neither participants’ sex nor their du-
ration of consultancy showed a statis-
tically significant relationship with the
mean scores they gave to the border-
line performances. The priming con-
dition (good vs poor performances) and
the stringency index showed signifi-
cant relationships, jointly accounting
for 45% of the observed variation in rat-
ers’ scores for the borderline perfor-
mances (P� .001) (Table 3). In the hi-
erarchical regression model, raters’

stringency index explained 18% of the
observed variance, whereas adding ex-
perimental group explained a further
24% of the observed score variance.
There was no significant interaction be-
tween stringency index and study group
by univariate analysis of variance
(P=.46). Consequently, the influence
of recent experience was not different
for stringent or lenient raters.

COMMENT
In this study, recently viewed medical
trainee performance videos influ-
enced raters’ scoring of subsequent per-
formances. The findings were consis-
tent with a contrast effect in that
viewing good performances resulted in
lower borderline performance scores
relative to viewing poor perfor-
mances. These findings support the no-
tion that recent experience biases rat-
ers’ performance assessments, and
suggest that such biases are not due to
anchoring.

The size of this effect in clinical terms
is important. In a study by Mitchell et
al,17 the mean Mini-CEX score for UK
PGY1 and 2 trainees was 3.91 (SD,
0.38). Had the mean effect we ob-
served (0.67 scale points) occurred in
that group of trainees, it would have ac-
counted for a change of 1.76 SDs. Case
2 would have been ranked near the bot-
tom of the cohort on the basis of scores
given by participants primed with good
performances, but above the middle of
the cohort on the basis of scores given
by participants primed with poor per-
formances.

Participants in this study were
primed with performances that were
either consistently good or poor. It is
unclear whether an effect would oc-
cur with less consistent performance
across candidates (ie, mixed perfor-
mances). Perhaps a single good or poor
performance could bias scoring on the
subsequent candidate, or conversely, it
may be that raters assimilate all recent
performances and compare against their
average level.

In sequential examination formats,
such as objective structured clinical ex-

Figure. Randomization Process of UK Attending Physicians in Rating Study

20 Randomized to good performance–
primed group
20 Received intervention 

as assigned

22 Randomized to poor performance–
primed group
22 Received intervention 

as assigned

0 Lost to follow-up
0 Discontinued intervention

0 Lost to follow-up
1 Discontinued due to technical

problem with website

20 Included in primary analysis
0 Excluded from primary analysis

21 Included in primary analysis
1 Excluded from primary analysis

(discontinued due to technical 
problem with website)

35 Excluded
32 Passively failed to participate

before study deadline
2 Refused to participate (actively

withdrew from study)
1 Did not meet inclusion criteria

3 Randomization group not recorded
(website technical problem) and did
not receive intervention

45 Randomized

80 Attending physicians from England 
and Wales assessed for eligibility
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aminations, candidates may follow good
or poor colleagues sequentially through
a series of clinical stations.25 If a con-
trast effect were to occur after a single
extreme candidate (good or poor), then
the following candidate might receive
biased scores that indicate as much
about the ability of the preceding can-
didate as the current examinee.

Furthermore, because trainees of-
ten work in consistent pairings or small
groups, consultants may consistently
compare a given trainee against the
same individuals when conducting
workplace-based assessments. They
may consistently contrast a trainee
against either a very good or very poor
peer, potentially biasing the judg-
ments of a trainee and consequently the
educational feedback provided, thereby
having important implications for in-
dividual trainees’ development.

Raters who have more than 7 years
of preceptor experience have more
complex assessment-related knowl-
edge structures than more inexperi-
enced raters.22 Thus it is surprising,
given that participants had on average
been consultants for approximately 10
years, that viewing just 3 perfor-
mances might be enough to induce
the observed effect and that the effect
was unrelated to duration of consul-
tancy. This suggests that despite con-
siderable experience, raters may still
not possess well-developed fixed crite-
ria against which to judge observed
performance.26 In other contexts such
as clinical reasoning, experts have
been shown to be just as susceptible to
heuristics as novices,27 which further
supports this finding.

The study findings need to be con-
sidered in the context of its limita-
tions. The videos depicted patient in-
terviews within internal medicine and
we studied only the judgments of con-
sultant physicians from England and
Wales. Consequently, findings may not
generalize beyond this setting, al-
though we have no reason to believe
populations would differ with respect
to the outcomes we measured. De-
spite demonstrating comparability with
the general population, we cannot ex-
clude some respondent bias in that par-
ticipants who chose to take part in our
study may have been more interested
in education or assessment than their
nonparticipating colleagues. How-
ever, because participants were ran-
domized to intervention study groups,
this would not have influenced the
study’s internal validity. It is possible
that individuals who are less enthusi-
astic about education may possess a less
developed understanding of the assess-
ment process and thus might have
shown an even greater effect.

The study demonstrated the influ-
ence of recent experience on border-
line performances; whether this influ-
ence occurs when evaluating better or
worse levels of performance (ie, be-
yond the borderline cases studied
herein) will require further investiga-
tion. The observed contrast effect was
restricted to cases 2 and 3; no signifi-
cant difference was seen for case 1, al-
though the direction of the observed ef-
fect was consistent. The reason for this
is unclear, although context specific-
ity is a well-established phenomenon
in medical education.28

The observed effect occurred whether
or not groups of participants had pre-
vious exposure to the trainees in the
borderline videos, which supports the
robustness of the effect and offers an
area for further research aimed at ex-
ploring any mediating influence of the
individual being observed.

The apparent contrast bias accounted
for 24% of the observed score vari-
ance in addition to raters’ tendency to
be consistently stringent or lenient. Rat-
ers were only moderately consistent in
their stringency or leniency despite
common intuition that some examin-
ers are harder graders than others. Nei-
ther duration of consultancy nor evalu-
ator sex had any relationship to score
variation. Thus, further study into the
sources of raters’ variability is re-
quired.

We recommend that our study be re-
peated in other contexts, particularly
with reference to whether this effect oc-
curs across the spectrum of perfor-
mance quality, for other examination
formats, and for other groups of learn-
ers and raters. The mediating role of
case specificity and mixed perfor-
mance (recent performances of differ-
ing quality) also should be investi-
gated.

CONCLUSIONS
With the movement toward compe-
tency-based models of education,
assessment has largely shifted to a
system that relies on judgments of per-
formance compared with a fixed stan-
dard at which competence is achieved
(criterion referencing).6 Although this
makes conceptual sense (with its in-

Table 3. Regression Model

Forced-Entry Multivariate Analysis Hierarchical Multivariate Analysis

� Coefficient (95% CI) P Value r2
� Coefficient

(95% CI) P Value Change in r2

Sex 0.06 (�0.32 to 0.43) .77

Duration of consultancy 0.02 (�0.01 to 0.05) .14

Stringency index 0.38 (0.17 to 0.60) .001 0.36 (0.14 to 0.57)a .002 0.18

Good or poor performance priming 0.78 (0.40 to 1.15) �.001 0.67 (0.32 to 1.02)b �.001 0.24

Overall �.001 0.45
aFirst step in hierarchical regression (stringency index).
bSecond step in hierarchical regression (good or poor performance priming added to stringency index).
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herent ability to reassure both the pro-
fession and the public that an accept-
able standard has been reached), the
findings in this study, which are con-
sistent with contrast bias, suggest that
raters may not be capable of reliably
judging in this way.
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