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Aggregating Scores in the Foundation Selection Process
Introduction
The Foundation Programme, introduced in 2005, had the aspiration of providing a cost effective,
valid and national solution to the task of selecting doctors for the two‐year training programme
which would lead to full registration for the GMC. The initial selection process relies on a two stage
process, in which ‘white space’ questions are worth 60 points, including 10 points for degrees,
prizes, publications and presentations, while ‘quartile’ rankings provided by medical schools are
worth 34‐40 points. There have been issues about the on‐line administration of the application
process, and the authenticity of some applications. However, possibly more seriously, there is a lack
of evidence for the validity of these measures, which may reduce the acceptability of the process,
and even conceivably lead to legal challenge. Scoring the white space questions is also cost intensive
and of low reliability.
As a result, the project ‘Improving Selection into the Foundation Programme’ has been undertaken
by the Medical Schools Council. Reviews were commissioned (Illing et al, 2009; McLachlan &
Turnbull, 2009; Thistlethwaite, 2009), and proposals for an improved selection approach brought
forward. This will feature a combination of an Educational Performance Measurement (EPM) based
on decile rankings from medical schools plus an additional points measure for educational
achievements, and the outcomes of a Situational Judgement Test (SJT) Measure. The current
working assumptions are that out of 100 points, the Educational Performance Measure (EPM) will be
worth 50 points, including 7 points for degrees, prizes, publications and presentations. Quartiles will
become deciles, worth between 34 and 43 points. The Situational Judgement Test (SJT) will
therefore also be worth 50 points.
The SJT has no pass mark, and will not feature negative marking. The range of scores and scores
available will vary year to year, depending on the composition of the paper and the scoring key.
However, there is an additional complication in aggregating the SJT and the EPM. If the arithmetic
mean of two measures with different variances is calculated, then the outcome is unintentionally
weighted towards the measure with the largest variance (McLachlan & Whiten, 2000; Eva and
Reiter, 2004).

Brief
The brief from the MSC invited me to address this issue and to bring forward proposals for
combining the EPM and SJT to consider:
•

The range of points for each element (for example should the SJT be scaled to score
between 0‐50, or would applicants scoring 680 score a proportion of points available?)

•

Addition/multiplication/z‐scores – and factors required (e.g. do we need to know the total
points available or would scoring be relative?)

•

The benefits and drawbacks of the different approaches

•

a way of combining the scores from the EPM and the SJT that is fair and does not distort the
value of one or the other; and which is acceptable to stakeholders and easy to understand.

ISFP Final Report

Page 438

Report of aggregating SJT and EPM scores

Appendix J

The Proposed Aggregation Method
I have approached this through modelling of score combination techniques, but only the proposed
model is described in detail. This approach was greatly aided by the availability of two further
sources of evidence: the SJT Initial Pilot Report (Patterson et al, 2010) and an MBA Dissertation
(Moore, 2010). These sources provided the basis for estimates of the means and standard deviations
of some key parameters. The key principles in developing the aggregation method were that it
should provide an appropriate and defensible outcome but also that it should look intuitive, thus
gaining a high level of acceptability. In summary, the proposal is that the SJT results are recalibrated
to a 50 point scale, and added or averaged with the EPM without further data modification.
SJTs
The selection process for Foundation should be entirely normative in nature, since it is assumed that
competence criteria are met by the possession of a Primary Medical Qualification. Variations in
cohort ability from year to year are not relevant, since each year has a separate application process,
so no element of test equating is required. Since we have to draw distinctions between
approximately 8000 candidates each year, a relatively fine level of discrimination is needed.
It is therefore proposed that the SJT Score range is recalibrated each year to 50 Points, without
rounding. For any given Scorex, the Point Score is given by the equation:

Point Score = (Scorex – Scoremin)*50
(Scoremax – Scoremin)
For the Empirical Scoring Approach in the pilot, Scoremin = 710 and Scoremax = 992, hence for a range
of scores, the following point equivalents are obtained
Scorex

Points

710
725
750
775
800
825
850
875
900
925
950
975
992

0
2.659574
7.092199
11.52482
15.95745
20.39007
24.8227
29.25532
33.68794
38.12057
42.55319
46.98582
50

EPMs, and aggregation with SJTs
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Considering the case in which the EPM score remains in the raw format proposed (i.e. 1 point per
decile, starting at 34, plus a score of 0‐7 points for other factors), it is necessary to estimate the
distribution that will result from this approach.
I have considered 50 candidates who have undertaken the SJT, been ranked into deciles, and been
awarded scores for performance indicators. Example means were obtained from Patterson et al,
(2010) and Moore, (2010), and it was assumed that the distributions would be of skewed normal
form, again based on these sources. It was also assumed that there would be a degree of coherence
in the results: that applicants performing well on one measure may well perform reasonably well on
the other, but the correspondence would not be perfect.
The range of model scores from the ‘additional points’ performance indicators is shown in Fig. 1.

Each candidate was also given a ranking, in the form of deciles (so obviously these have a flat
distribution). A degree of coherence between the ranking and the ‘additional points’ score was
assumed, and built into the model. A total EPM calculated for each individual by summing the
‘additional points’ components with the ranking which was scaled, as proposed, between 34 and
453 (Fig 2).
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The model scores on the SJT were calculated from Patterson et al, (2010), ‘empirical scoring’
approach, page 35, and are shown in Fig. 3.

SJT Scores and EPM Rankings are available for each model candidate in an Excel Workbook, to allow
further exploratory modelling if desired.
The EPM and SJT values for each candidate was then summed to give an uncorrected raw total
score, and these were ranked by model candidate. The contribution of SJT Scores and EPM rankings
to the variance of the total score can be calculated as the square of the correlation coefficients of
each with the total score.
Carrying out this calculation, the SJTs represented 94% of the variance, and the EPMs 82% of the
variance in the summed values. Obviously, there is considerable co‐variance. However, these values
seem similar enough to be acceptable.
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To explore the effect of correcting for the different variances, the SJTs and EPMs were converted to
the corresponding z‐scores, and ranked. The two rankings are shown in Appendix 1. The rankings
are essentially identical by statistical test. The correlation between the rankings obtained by raw
scores or z scores is 0.91. The SJTs contribute more to the variance, and therefore carry a slightly
higher weighting, but the SJTs already have a known reliability, and it is unlikely that the EPMs will
have a similar or greater reliability. My view is that conversion to z‐scores is unnecessary if the
assumptions made here hold*, and that not converting to z‐scores will seem more natural to stake
holders, in that the data have not undergone a processing step.
*Assumptions
The conclusion that the EPM and the SJT converted to a 50 point scale can be added without
distorting the results relies in part on the assumptions made about the distribution of the ‘additional
points’ measure. However, the outcome is stable to small differences, and if the distribution were
mirror‐symmetrical (i.e. negatively skewed rather than positively skewed) the same outcomes would
emerge. Once the EPM process has been run, either as a pilot or as for real, this assumption can be
tested against the data.
It is also a critical assumption that the variances of the SJT and the total EPM as described, are
similar. In the version of the model presented here, the standard deviation of the EPM was 4.15 and
that of the SJT was 7.3. Wide divergences from these values in practice will require reconsideration
of the aggregation procedure.
It has also been assumed that the scores in the various categories have a degree of concordance, i.e.
that a candidate who scores highly in one measure is more likely to score high in the others than to
score low. This is plausible based on experience of the performance of medical graduates under
many test settings, but again can only be tested with real data or following an authentic pilot project
on the EPM comparable to those carried out with the SJT.
It has been assumed that the results of the Pilot SJT will be comparable with the results of the actual
SJT in terms of descriptive statistics. This can be tested following the much larger pilot study
envisaged by the MSC in the coming year. It would be surprising, however, if the conclusions were
radically different.
The ‘Empirical’ scoring data were used in the model presented. However, this is very similar to the
‘Rational’ scoring data, and essentially the same outcome results if the Rational data are used as the
template for the modelling process.
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Appendix 1
Low to High ranking by model candidate number
Ranked by raw scores
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Ranked by z‐scores
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