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Abstract Although there is extensive evidence confirming the predictive validity of sit-
uational judgement tests (SJTs) in medical education, there remains a shortage of evidence
for their predictive validity for performance of postgraduate trainees in their first role in
clinical practice. Moreover, to date few researchers have empirically examined the com-
plementary roles of academic and non-academic selection methods in predicting in-role
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performance. This is an important area of enquiry as despite it being common practice to
use both types of methods within a selection system, there is currently no evidence that this
approach translates into increased predictive validity of the selection system as a whole,
over that achieved by the use of a single selection method. In this preliminary study, the
majority of the range of scores achieved by successful applicants to the UK Foundation
Programme provided a unique opportunity to address both of these areas of enquiry.
Sampling targeted high (>80th percentile) and low (<20th percentile) scorers on the SJT.
Supervisors rated 391 trainees’ in-role performance, and incidence of remedial action was
collected. SJT and academic performance scores correlated with supervisor ratings
(r = .31 and .28, respectively). The relationship was stronger between the SJT and in-role
performance for the low scoring group (r = .33, high scoring group r = .11), and between
academic performance and in-role performance for the high scoring group (r = .29, low
scoring group r = .11). Trainees with low SJT scores were almost five times more likely to
receive remedial action. Results indicate that an SJT for entry into trainee physicians’ first
role in clinical practice has good predictive validity of supervisor-rated performance and
incidence of remedial action. In addition, an SJT and a measure of academic performance
appeared to be complementary to each other. These initial findings suggest that SJTs may
be more predictive at the lower end of a scoring distribution, and academic attainment
more predictive at the higher end.

Keywords Situational judgement tests - Academic attainment - Predictive validity -
Trainee physicians - Supervisor ratings - In-role performance

Introduction

Historically, medical selection has been based on academic attainment (Ferguson et al.
2002), and a wealth of evidence offers consensus that this is an effective predictor of
performance during medical education and training (Ferguson et al. 2014; Puddey and
Mercer 2014). However, current research shows that recruiting physicians solely on the
basis of academic attainment is likely to neglect important non-academic attributes
required for success during clinical practice (Patterson and Ferguson 2010; Patterson
et al. 2015a). In addition, considering postgraduate contexts, applicants for trainee
physician roles are relatively homogeneous (i.e. high performing) academically, which
can make differentiating between applicants on the basis of academic achievement
challenging, and potentially inaccurate (McManus et al. 2008). Conceptually, therefore,
it appears necessary for non-academic attributes, in addition to academic attainment, to
be assessed throughout physicians’ medical career progression (Patterson et al. 2015b).
For this reason, in both undergraduate and postgraduate medical settings internationally,
multi-method approaches to selection are increasingly used. These typically combine
methods which assess academic attainment and non-academic attributes. However, to
date there remains a relative dearth of empirical evidence which has assessed the value
of combining such methods in practice, as few researchers have examined the com-
plementary roles of different selection methods in predicting in-role performance
(Prideaux et al. 2011; Patterson et al. 2016).
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Predictive validity of SJTs in postgraduate medical training

Recently, situational judgement tests (SJTs) have emerged as reliable measures of non-
academic attributes in medical settings (Patterson et al. 2015a). An SJT tests individuals’
judgements about responses to professional dilemmas which they may encounter in a target
role. Internationally, extensive literature demonstrates the reliability, validity and stake-
holder acceptability of SJTs across a range of occupations, including in the context of
medical selection (Hénsel et al. 2010; Patterson et al. 2013; Patterson 2013). However,
although construct validity and reliability evidence of SJTs exists at postgraduate level for
some medical specialties in the UK including General Practice and Core Medical Training
(Patterson et al. 2017; Lievens and Patterson 2011), there is currently no predictive validity
research from the UK or elsewhere at the point of entry into medical graduates’ first role in
clinical practice.

The UK foundation programme

One postgraduate training programme which employs a multi-method approach to
recruiting trainee physicians, including an SJT, is the UK foundation programme (UKFP).
Annually, the UKFP appoints approximately 8000 medical graduates to their first role as
practising trainee physicians. A unique feature of the programme’s process of assigning
trainees to positions is that all applicants are ranked on the basis of their combined
performance on an SJT and an educational (academic) performance measure (EPM).
Importantly, the programme’s approach to assigning training places is based on matching
and allocation; such that applicants with the highest ranking are most likely to receive their
first choice of training post, and in theory, all applicants can be appointed a post.

A major limitation in selection research is that outcome data are often unavailable for
low scoring applicants since these individuals are less likely to be offered a position. This
creates restriction of range in any analysis of the predictive validity of selection methods.
This is problematic as it is therefore not possible to draw conclusions about how well the
method predicts the performance of individuals at the bottom end of the distribution
(Sackett and Ostgaard 1994; Sackett et al. 2007). However, the UKFP’s approach to place
allocation offers a unique opportunity to assess the predictive validity of the academic and
non-academic selection methods, using an almost complete range of applicant scores. Only
a very small number of applicants who score at the extreme lowest end of the population’s
distribution and who do not succeed in a subsequent face-to-face review do not receive a
training position on the UKFP (fewer than 5%) (UKFPO 2015). As such, successful
applicants’ scores on the SJIT and EPM span the great majority of available scores, which
can then be compared with in-role performance.

This study aimed to address the gaps in existing evidence regarding the predictive
validity of SJTs in medical selection for performance of trainee physicians in their first role
in clinical practice, and to evaluate the complementary roles of two methods (an SJT and a
measure of academic performance) in a postgraduate selection system.

Research questions
1. What is the predictive validity of an SJT for trainee physicians’ in-role performance?

2. To what extent does an SJT complement academic performance in predicting trainee
physicians’ in-role performance?
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Method
Sample

Participants were postgraduate trainees from five of the 20 UK foundation schools (training
institutions) who began their clinical placements in 2013, following the first ‘live’ year of
the new recruitment system into the programme in 2012. The schools were selected to
provide geographical representation across England, Wales and Scotland. The five specific
schools were also selected in order to ensure inclusion of higher and lower overall selection
scores. For practical, cost and administrative reasons it was not possible to obtain outcome
performance data for the entire cohort (N = 8162). As there are relatively few poor
performers on the SJT at application, we sought to oversample the low-scoring population
so that their performance in practice could be analysed with a large enough sample, which
would be unlikely to be obtained if a random selection of scorers were targeted. High
scorers provided a case comparison. The inherent advantage in this approach to sampling
in the context of SJT research is that it takes into consideration that the relationship of SIT
scores with outcome criteria may be non-linear, as well as being suitable for exploratory
research such as this (Preacher et al. 2005). A high or low score was defined as greater than
the 80th percentile, or lower than the 20th percentile, respectively.

From the population of trainees who had applied to the five foundation schools for the
2013 UKFP, 938 were identified as having suitable SJT scores to be included in the
sample. Ethical approval was sought and trainees consented approval for anonymous data
to be reviewed for research purposes during their application to the programme. A unique
ID code was used to match trainee physicians’ questionnaires to SJT scores and demo-
graphic data.

Predictor measures
Situational judgement test

The SJT was developed in line with best practice (Lievens et al. 2008), using a detailed
analysis of the role of a trainee physician and review with subject matter experts (Patterson
et al. 2010). The SJT was implemented into operational recruitment in 2012, following
piloting that demonstrated its reliability for use in this context (Patterson et al. 2011).
Participants sat the paper-and-pencil SJT in invigilated conditions at their medical schools
on specified administration dates and SJT data were provided by the UK Foundation
Programme Office. The SJT demonstrates sufficient item- and test-level results, with mean
reliability coefficients across test versions ranging from o = .69 to .72 (Patterson et al.
2014, 2015¢).

Participants completed one of three versions of the SJT between December 2012 and
January 2013. Each test paper consisted of 60 operational items. Test versions were sta-
tistically equated for difficulty using a chained linear equating process (Kolen and Brennan
2014), to ensure that candidates’ scores were comparable across paper versions. The
equated SJT scores were transformed into points on a 0-50 scale using a linear
transformation.'

! Note that although theoretically it is possible for the SIT score range to be 0-50, the observed score range
is much closer to that for the EPM (34-50).
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Academic (educational) performance measure

The EPM was calculated based on a combined score for knowledge and skills performance
over the first four years of candidates’ undergraduate degree, the range of which was
between 34 and 43 points. The EPM gives additional points for further degrees (up to five
points), and publications, presentations, and prizes (maximum of two points). The total
available range of EPM scores was therefore 34-50. EPM data were provided by the UK
Foundation Programme Office.

Outcome measures
Supervisor ratings

In-role performance data were gathered towards the end of the training year in summer
2014, so that supervisors could report on trainee physicians’ performance throughout the
course of the year. In line with best practice (Lievens et al. 2005), a bespoke questionnaire
was designed which criterion-matched items to behavioural performance indicators of
professional attributes measured by the SJT. The questionnaire consisted of 32 items in
total, spanning the professional attributes (Commitment to Professionalism, Coping with
Pressure, Problem Solving and Decision Making, Patient Focus, and Working Effectively
as Part of a Team). Example items include “Was trustworthy, reliable and responsive”
(Commitment to Professionalism) and “Took time to build relationships with patients”
(Patient Focus).

Supervisors rated trainees’ performance on a Likert scale of 1 (‘Needed Significant
Development’) to 6 (‘Clear Area of Strength’) and a mean of all 27 items was created
(‘Supervisors’ overall score’).

Supervisors’ roles included Foundation Programme Directors, Clinical Supervisors and
Educational Supervisors. The amount of time supervisors had supervised the trainee they
were reporting on ranged from fewer than four months to over 12 months.

Cronbach’s alpha shows high internal reliability of the questionnaire completed by
supervisors (o0 = .94). A principal components factor analysis of questionnaire scores
showed that a single factor explained 69% in the low scoring group and 76% in the high
scoring group. The majority of the trainees were rated using only one or two points on the
rating scale across the entire questionnaire. Together this suggests that supervisors did not
differentiate greatly between the different attributes, so comparisons between scores on
individual attributes were unlikely to be meaningful. Therefore, supervisors’ overall score
was used as the single outcome variable during analyses.

Remedial action

Supervisors were asked to record whether participants had been subject to remedial action
during the course of their training (a dichotomous variable). Remedial action is imple-
mented for physicians performing poorly on both clinical and non-clinical skills. Remedial
actions include one-to-one training, additional learning, simulation and coaching (Cleland
et al. 2013).
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Results
Descriptive statistics

Questionnaires were returned from 447 trainees (47.7% response rate). Fifty-six cases were
removed due to unmatchable ID codes and/or less than 50% of the survey being completed,
resulting in a total of 391 questionnaires suitable for analysis. Sample demographics and
demographics for the entire 2013 population (for comparison) are presented in Table 1.

The mean age of both the trainee sample and the 2013 cohort as a whole was 26.
Table 1 indicates that demographically, the study’s sample is similar to the entire applicant
cohort. This confirms that the sampling method enabled the identification and examination
of predictor and outcome variables for high and low scorers, without artificially increasing
or decreasing any demographic indicators within the sample.

Descriptive statistics for the predictor and outcome measures are displayed in Table 2.

In the sample of matched trainee physicians, the SJT scores intentionally reflect a
bimodal distribution, whereas the EPM scores span the full range of available scores.
During the application process, applicants’ SJIT and EPM scores are combined to create a
total application score. Generally those in the high scoring SJT group received higher total
application scores and those in the low scoring SJT group received lower total application
scores, although this was not universally the case. As such, the total application score
distributions span nearly the full range of available total application scores, despite the
exclusion of the mid-range SJT scores. Figure 1 shows the distribution of total scores for
the high and low scoring SIT groups.

Predictive validity of SJIT and EPM
Given the non-normal distributions within the sample, non-parametric analyses were

conducted. There was a significant, positive correlation between the SJT and total EPM
scores (rg = .46, p < .01). The direction and magnitude of this correlation changes when

Table 1 Trainee validity sample and 2013 applicant population demographics

Total 2013 applicant ~ High scoring SJT ~ Low scoring SJT  Total

sample group group sample

N % N % N % N %
Male 3515 43.1 45 28.1 124 53.7 169 432
Female 4555 55.8 113 70.6 106 459 219 56.0
Did not disclose gender 92 1.1 2 1.3 1 0.4 3 0.8
Asian 1556 19.1 13 8.1 61 26.4 74 189
Black 241 3.0 0 .0 17 7.4 17 43
Chinese 364 4.5 2 1.3 18 7.8 20 5.1
Mixed 313 3.8 5 3.1 8 35 13 33
Other 264 32 2 1.3 11 4.8 13 33
White 5180 63.5 133 83.1 110 47.6 243 62.1
Did not disclose ethnicity 244 3.0 5 3.1 6 2.6 11 2.8
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Table 2 Descriptive statistics for predictor and outcome measures

High scoring SJT group Low scoring SJT group

N Min Max Mean SD N Min Max  Mean SD

Predictor variables

SIT score 160 43.40 4870 4523 126 231 26.10 37.90 34838 241
EPM score 160 3400 50.00 4258 4.09 231 34.00 47.00 38.19 3.01
Supervisors’ overall score 160  2.70 6.00 5.05 073 231 1.15 6.00 4.64 0095
Remedial action 2 1.3 14 6.1
No remedial action 155 98.7 215 93.9

High Scoring SJT Group Low Scoring SJT Group

100 [~ 100

90

~ 90

80 - - 80

Total Application Score*
91035 uonednddy [ejo],

70 70

60 [~ 60

T T T T T T T T T T T T T
60 S0 40 30 20 10 0 10 20 30 40 50 60

*Total application score = SJT score (range 0-50) + EPM score (range 34-50)

Fig. 1 Distribution of total application scores in the trainee sample

broken down by high or low scoring SJT group. In the low scoring group, the relationship
between SJT and total EPM scores was r, = —.02, p > .05. In the high scoring group
however, r; = .20, p < .05.

Supervisor ratings

An independent samples Mann—Whitney U test revealed significant differences in mean
SJT scores between the two sample groups, with trainees with higher SJT scores receiving
significantly higher supervisor ratings than those with lower SJT scores (U = 13,806.50,
Z = —4.26 p <.001, r = .22). Spearman’s correlation coefficients for SJT and EPM
scores with supervisor ratings are reported in Table 3, showing that while both EPM and
SJT scores correlate with supervisor ratings of performance for the sample as a whole, the
relationship is only significant between EPM and supervisor ratings of performance for the
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Table 3 Spearman’s correlation coefficients for SIT and EPM scores with supervisor ratings

N EPM SIT
High scoring SJT group 160 29% A1
Low scoring SJT group 231 A1 33%
Whole Sample 391 28% 31

*p < .01

Table 4 Mann Whitney U test to assess remedial action

U Z Effect size (r)
EPM 1921%* —2.39 12
SIT 1358%%* —3.67 .19
Total application score (SJT + EPM) 1395% —3.58 18

*p < .05, % p < 01

high scoring group, and between the SJT and supervisor ratings of performance for the low
scoring group.

Remedial action

Mann—Whitney U tests were conducted to compare the SJT and EPM score distributions
for trainees that did and did not receive remedial action during the course of the foundation
year. Those that received remedial action scored significantly lower on the EPM, the SJT,
and the total application score (see Table 4).

A ;(2 test for independence with Yates Continuity Correction indicated a significant
association between presence of remedial action and score group (high or low SJIT scores),
[X2 (1, n = 386) = 4.34, p = .04, phi = .12]. Whilst instances of remedial action were
rare (4.1% in the sample as a whole), trainees who had received low SJT scores were
almost five times more likely to receive remedial action than those receiving high SIT
scores (6.1 and 1.3% respectively).

Discussion

Although there is extensive evidence confirming the predictive validity of SJTs in medical
contexts (Lievens et al. 2012; Lievens 2013; Patterson et al. 2008, 2013, 2015a), there
remains a relative shortage of evidence for the predictive validity of SJTs for performance
for postgraduate trainees in their first role in clinical practice. Moreover, it is common
practice in postgraduate medical settings internationally to combine measures of academic
attainment and non-academic attributes in selection (Patterson et al. 2015b, 2016); how-
ever to date few researchers have empirically examined the complementary nature of these
different selection methods in predicting in-role performance in practice (Prideaux et al.
2011; Patterson et al. 2016). The almost full range of scores achieved by successful
applicants in this study provided a unique opportunity to address both of these areas of
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enquiry. The results provide promising evidence to support the predictive validity and
complementary contribution of an SJT in addition to indicators of academic attainment
associated with in-role performance.

Predictive validity of the situational judgement test

Higher SJT scores were associated with higher supervisor ratings of trainee physicians’
performance, and had approximately five times lower incidence of remedial action than the
low scoring group. These early findings provide encouraging evidence for the validity of an
SJT for recruitment into trainee physicians’ first role in clinical practice, for predicting
performance on non-academic criteria. The correlation coefficients in this study are
comparable to other predictive validity studies of SJTs, as identified by meta-analyses
(McDaniel et al. 2001, 2007).

Complementary roles of an SJT and academic performance

These preliminary results suggest that the combination of an SJT and a measure of aca-
demic attainment may enhance the predictive validity of selection system across the full
range of applicant scores, showing the complementary roles of both methods in a post-
graduate selection system. The present study indicates that both the SJT and EPM may
have a non-linear relationship with supervisor ratings of in-role performance. The SJT only
correlated significantly with supervisor ratings of performance at the lower end of SJT
scores, whereas performance on the EPM correlated with supervisor ratings of performance
only in the higher scoring SJT group. It is notable that the effect size of the SJIT and EPM’s
relationships with the outcome criteria is approximately equal in their appropriate range
(r = .29 for the SJT, r = .33 for the EPM), which provides support for the use of multiple
methods in a selection system.

Practically, these findings imply that the SJIT may be best used to identify candidates
who are more likely to struggle in clinical practice. By contrast, the EPM appears to be best
associated with non-academic performance during clinical practice at the highest end of the
score distribution (i.e. those that perform very well on the EPM seem to be stronger in
terms of their non-academic performance than those who perform quite well on the EPM).
Indeed, the way that scores are allocated in the EPM means that applicants who get the
highest marks are those that have strived to gain extra credit through publications, addi-
tional degrees, presentations and prizes; rather than those who are simply the most gifted
academically. This proposition is supported by Patterson et al.’s (2015c) work.

The use of both academic and non-academic selection methods is therefore likely to be
particularly beneficial in postgraduate medical recruitment (rather than selection) systems
where there are frequently similar numbers of applicants to places available, as this
combination of methods may allow for differentiation between applicants at both the high
and low ends of the distribution. As such, this study provides evidence for the practical
value of using multiple methods that target different selection criteria in a postgraduate
medical recruitment system.

Implications for theory

Why might SJTs be more predictive at the lower end of the score distribution? Current
theoretical developments in this area suggest that SJTs measure implicit trait policies
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(ITPs) (Motowidlo et al. 2006), which may explain why SJTs are best placed to identify
those likely to struggle during clinical practice (Patterson et al. 2015a). In the context of
healthcare education and practice, prosocial ITPs are beliefs about the professional utility
of acts which express compassion, caring, and respect for patients. For example, making a
judgment that generally being agreeable (towards a patient, a colleague or a supervisor)
may be a more successful strategy in dealing with a situation than being disagreeable. As
such, SJTs may be able to identify applicants with ITPs fundamentally unsuited to working
in a healthcare context, as arguably prosociality is a minimum requirement for any
healthcare professional (see Patterson et al. 2015a for a discussion). In terms of implica-
tions for practice, recently researchers have suggested that SJTs may be best suited to
‘selecting out’ candidates, as an initial sifting tool to screen out those at the lower end of
the distribution who do not have suitably prosocial ITPs to work in healthcare. Compar-
atively (and complementarily) measures of cognitive or academic ability may be most
appropriately used to ‘select in’ at the top end of the distribution in the latter stages of a
recruitment or selection system (Patterson et al. 2016).

Limitations and recommendations for future research
Sampling technique

Both a strength and a limitation of the current study is the sampling technique used to
identify the bands of high and low scorers on the SJT. This method was beneficial because
it allowed a direct comparison of the two applicant groups, and is appropriate for analysing
non-linear relationships between predictor and outcome variables and exploratory analysis
(Preacher et al. 2005). However, this approach inevitably excluded applicants with mid-
range SJT scores from the analysis, so conclusions cannot be drawn from the current data
about the performance of these individuals. This sampling approach prevented the
assessment of the variance in in-role performance predicted by the SJT and EPM, and the
incremental predictive validity of each tool over and above each other, which would be of
value practically. Similarly, the bimodal distribution of the data prohibited the statistical
analysis of the extent of the non-linear relationship between the predictor and outcome
variables. Future research should aim to collect parametric data which allows for hierar-
chical regression and non-linear model fit analyses to be conducted.

Outcome measures

Remedial action may be implemented for trainees on the basis of a range of issues resulting
in their poor performance being highlighted. These are often non-academic/clinical skills
such as prioritisation, time management and communication. Data were not collected about
the nature of the incidents which led to trainees receiving remedial action, and as a result it
was not possible to assess how the SJT and EPM predicted remedial action as a result of
non-academic/non-clinical or academic/clinic errors, respectively.

The questionnaire which collected supervisor ratings of performance focused on non-
academic outcomes, criterion-matched to the SJT. As such, no ‘purely’ academic outcome
measures were present in the study. This may have reduced the apparent predictive power
of the EPM, as to assess the predictive validity of a selection tool in the most meaningful
way, it should be criterion-matched with outcome measures (Lievens et al. 2005).
Nonetheless, the EPM was more predictive of supervisor-rated performance at the highest
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end of SJT scorers, which indicates that it does still predict non-academic performance
during clinical practice.

Longitudinal follow up

Longitudinal studies are necessary to assess the predictive validity of the recruitment
methods both during the two-year UKFP, and into later clinical practice. This study pro-
vides an important initial step in gathering such longitudinal data, and findings would be
strengthened by subsequent follow-up of the same sample of trainees into specialty training
and beyond, as well as by extending the present study with a wider, normally distributed,
sample population.

Conclusions

The present study provides initial evidence that an SJT for entry into the role of post-
graduate trainee has good predictive validity of supervisor-rated performance, as well as
incidence of remedial action. Moreover, this study provides the first empirical evidence for
the complementary roles of an SJT and a measure of academic attainment in recruiting
trainee physicians into their first role in clinical practice. Our preliminary data suggest that
a non-linear relationship exists between the two selection methods with performance
during trainees’ first year of clinical practice, such that the SJT has greater predictive
validity for performance lower end of the distribution, and the EPM has greater predictive
validity for those scoring at the higher end.
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