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1.

Executive Summary

1.1

In 2009, the Department of Health in England (DH), on behalf of the four UK health
departments, commissioned the Medical Schools Council (MSC) to lead a cross stakeholder
steering group to design, develop and pilot new arrangements for the selection of trainee
doctors into the Foundation Programme (FP). The FP is a two‐year generic training
programme which forms the bridge between medical school and specialist/general practice
training.

1.2

Following a nine month Options Appraisal, the DH accepted that piloting should take place
of:
•

a Situational Judgement Test (SJT) to replace white space questions as a measure of
aptitude

•

an Educational Performance Measure (EPM) to replace academic quartiles as a
measure of academic performance

This report is concerned with the design, development and evaluation of the SJT through a
series of pilot studies.
1.3

A literature review, together with a series of student micropilot reviews and a job analysis,
assisted in the development of the initial design specification of the SJT. The initial design
specification was used to inform the item writing process and outlined that the test would
contain both ranking and multiple choice items, it would target five professional attribute
domains based on the Job Analysis (commitment to professionalism, coping with pressure,
effective communication, working effectively as part of a team and patient focus), and it
would consist of 60 items to be taken within a two hour period.

1.4

Seven item writing workshops were run, with a total of 89 item writers attending the
Continuing Professional Development (CPD) accredited training, outlining item writing
principles. A total of 453 items were written by the item writers.

1.5

All items went through a thorough review process that included initial review by a
psychometrician, lead item review by a clinician and review by Foundation Year 1/2 doctor
focus groups, where each item was examined for fairness and realism.

1.6

Concordance panels were conducted to identify a high level of consensus between experts
on the item answer keys. Six concordance panels were run, with a total of 60 subject
matter experts attending. Those items that exhibited high levels of consensus (200) were
included in the pilots. Those items exhibiting low levels of consensus were stored for
further review.

1.7

An initial pilot was run between October and November 2010. This pilot was carried out as
a proof of concept to determine whether the SJT had sufficient potential to warrant
investment in a larger pilot in spring 2011.

1.8

A total of 455 applicants participated in the initial pilot from four UK medical schools.
Demographic data indicated that the sample was representative in terms of sex and
ethnicity.
6
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1.9

The psychometric analysis of the initial pilot indicated that the SJT is a reliable
measurement methodology, demonstrating internal reliability of α=0.74. Analysis also
showed that the SJT is able to differentiate sufficiently between participants and item‐level
analysis showed that the majority of the SJT items worked well.

1.10

Differences in performance on the SJT between males and females and between ethnic
groups were found. On average males scored significantly lower than females (p<0.01), and
the Black and Minority Ethnic group scored significantly lower than the White ethnic group
(p<0.01). These findings are similar to those found for other selection methods and
examinations.12,13,14 Caution should again be employed when interpreting these results due
to the small sample size.

1.11

Participant feedback was sought following the test. The majority of participants felt that
the content of the test seemed relevant to the Foundation Programme, that the scenario
content seemed appropriate for their training level and that the content of the test
appeared to be fair.

1.12

A large scale pilot was carried out in the spring of 2011. The purpose of this pilot was to
undertake further psychometric analysis to be able to make recommendations as to the
design and operational (live) test specification. The pilot also provided the opportunity to
continue to pilot administrative and logistical arrangements and to pilot SJT items for use in
live selection.

1.13

A total of 639 applicants participated in the initial pilot from 13 UK medical schools.
Demographic data indicated that the sample was representative in terms of sex and
ethnicity.

1.14

The large scale pilot consisted of three pilot papers. This was to ensure that the maximum
number of new SJT items could be piloted (135), whilst also ensuring that sufficient sample
sizes were possible for each paper.

1.15

The psychometric analysis indicated that the SJT is a reliable measurement methodology,
demonstrating overall test paper reliability of between α=0.74 and α=0.76. Item level
analysis showed the majority of the SJT items worked well. When the item level analysis
was adjusted to take account for items that did not have sufficient psychometric qualities
and test length, reliabilities for the three papers were between α=0.79 and α=0.85,
sufficient for that required for a SJT being used in a high stakes assessment (α=.80).

1.16

There was a wide range of scores (minimum 658 and maximum 922) and results show a
close to normal distribution, indicating that the SJT is capable of differentiating sufficiently
between applicants.

1.17

Differences in performance on the SJT between males and females were found for only one
of the papers (Paper One, p>0.01). Differences were found in performance between ethnic
groups for all three papers. On average Black and Minority Ethnic group scored significantly
lower than the White ethnic group (p<0.05 ‐ p<0.01). Caution should again be employed
when interpreting these results due to the small sample size. Findings of this nature and
7
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magnitude are typical with many selection methods and examinations 12,13,14. A richer
understanding of the implications of the observed groups differences in practice (for sex
and ethnicity) is needed as an impetus for future research. Without detailed systematic
research in this area, causal factors cannot be reliably identified17.
1.18

In order to examine the construct validity i of the SJT, the participants at one medical school
were invited to complete a NEO‐PIR personality measure to examine the associations
between scores on the SJT and measures of personality. The correlations suggest that
those individuals who have higher activity levels (Extraversion domain), higher openness to
values (Openness to Experience domain) and higher levels of achievement striving
(Conscientiousness domain) perform better on the SJT than those with lower levels of
these facets ii.

1.19

To assist with establishing the criterion related validity iii of the SJT, analysis was carried out
using other measures of performance from one of the medical schools. The findings from
the predictive validity study indicate that the SJT correlates with all aspects of the
examination data. The SJT correlates most highly with the OSCES (a behaviour based exam)
and also correlates, to a lesser extent, with the written exam. In broad terms, this supports
the proposition that the SJT is an aptitude test for clinical practice (i.e. high fidelity
assessment that replicates what trainees will face in FY1), rather than a replication of the
knowledge testing (i.e. written exams) completed throughout medical school and is good
preliminary evidence of criterion‐related validity. However further longitudinal validation
work will allow us to confirm this finding.

1.20

Participant feedback was sought following the test. The majority of participants felt that
the content of the test seemed relevant to the Foundation Programme, that the scenario
content seemed appropriate for their training level and that the content of the test
appeared to be fair.

1.21

Although the number of participants in the large scale pilot was lower than planned, the
datasets prove the concept, demonstrate reliability and validity of the new SJT and
support the conclusion that an SJT is an appropriate method of selection in this context.

1.22

Based on the evaluation of the SJT, recommendations are provided regarding the SJT
design specification as well as regarding item writing methodology. Commentary is also
provided regarding the principles of standard setting and test equating.

ii

This is establishing that the selection test or procedure is measuring the constructs (or attribute/skill/proficiency) that is
claims to be measuring. For example, that the SJT is actually measuring the competencies that underlie successful
performance in the job.
ii
When undertaking large numbers of correlations, it is possible that significant correlations found may be artificially
inflated. As such, a conservative approach was undertaken and a Bonferroni correction was carried out. This resulted in
there being no significant correlations between overall SJT score and facet levels of personality.
iii
This is when the outcomes of, or scores on, a selection test or procedure predict measures of performance that are
already accessible.

8
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2

Introduction

2.1

Purpose and Structure of the Report

2.1.1

The purpose of this report is to provide details of the design, development and evaluation
of a Situational Judgement Test (SJT) as part of the Improving Selection to the Foundation
Programme (ISFP) project.

2.1.2

The report is divided into three main parts:
•

Part One describes the design of the initial SJT specification and the item
development and review process.

•

Part Two describes the results and analysis of the pilots that were carried out.

•

Part Three provides a detailed outline of the recommended SJT design and
operational specification as well as recommendations going forward.

2.2

Background

2.2.1

In 2009, the Department of Health in England (DH), on behalf of the four UK health
departments, commissioned the Medical Schools Council (MSC) to lead a cross stakeholder
steering group to design, develop and pilot new arrangements for the selection of trainee
doctors into the Foundation Programme (FP). The FP is a two‐year generic training
programme which forms the bridge between medical school and specialist/general practice
training.

2.2.2

This steering group recommended the pilot of a Situational Judgement Test (SJT) and
Educational Performance Measure (EPM) and that these two assessments in combination
should be used for selecting applicants and allocating them to foundation schools. The SJT
must therefore be developed and validated in accordance with accepted best practice, so
that it provides an effective, rigorous and legally defensible method of selection.

2.2.3

The authors were commissioned to develop and validate an SJT for use in selection to the
FP, informed by a detailed job analysis of the role of the Foundation Programme doctor iv.

2.3

Expectations and Responsibilities

2.3.1

The authors were responsible for aspects of the work required to produce the SJT
deliverables as follows:

iv

•

defining the specification for the SJT against the criteria determined through the Job
analysis (detailed in section 3.3)

•

producing training materials and guidance for medical schools and applicants

•

training volunteers and facilitating item writing workshops to produce the necessary
numbers of items to meet the SJT specification (detailed in section 4.3)

The results of the Job Analysis are detailed in a separate report

9
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•

reviewing and quality assuring items to ensure they meet the SJT specification
(detailed in section 4.4‐4.7)

•

proposing the specifications for the pilots, including the number of pilots to be run,
the number of medical schools and applicants to participate in each pilot, and the
evaluation criteria for the pilots (detailed in section 5.1)

•

analysing the data to assess the effectiveness of the tests in relation to the agreed
evaluation criteria in line with best practice (detailed in sections 6 and 7)

•

producing a report conforming to the agreed format and structure and making
recommendations for future work, specifically covering any changes to the SJT
specification

The Medical Schools Council was responsible for a number of aspects of the work as
follows:
•

scheduling of item writing workshops pilots, and the booking and provision of venues
and facilities

•

recruiting participants for item writing and pilots

•

managing communications with participants

•

managing the contribution of individual medical schools to the process

•

arranging independent quality assurance activities

•

gaining any necessary consent from those participating in the pilots

•

providing access to other agreed data for assessment purposes

•

incentives for participants

10
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Part One: Item Development & Review
3

Initial Design of SJT Specification

3.1

SJT Literature Review

3.1.1

Situational Judgement Tests (SJTs) are designed to assess individuals’ judgement regarding
situations encountered in the workplace. Applicants are presented with a set of
hypothetical work‐based scenarios and asked to make judgements about possible
responses. Applicants’ responses are evaluated against a pre‐determined scoring key to
provide a picture of their situational judgement in that particular context. SJT scenarios are
based on extensive analysis of the job role, to ensure that test content reflects the most
important situations in which to test applicants’ judgement and are concerned with testing
non‐cognitive attributes rather than knowledge or practical skills. SJTs have become
increasingly popular over the last 20 years and are used mostly in large‐scale selection
processes, often at the shortlisting stage, but can also form part of workplace assessment
to highlight employee development needs.

3.1.2

A literature review was carried out to assist in the development of the initial SJT design
specification and to provide background information about the research evidence available
on SJT development and evaluation. The literature review can be found in the Job Analysis
report. A summary of the relevant evidence is provided below.

3.1.3

Item stems (questions) can vary in length and detail. Longer and more detailed questions
tend to provide more work‐specific information, thus the detail may enhance the
importance of work‐specific knowledge. Length may also increase the cognitive loading of a
question. McDaniel et al (2001)1 suggests that tests with detailed questions have higher
correlations with work performance; however some tests with less detail also had slightly
higher validity.

3.1.4

Response instructions can either have a ‘knowledge’ format (what should you do) or a
behavioural based format (what would you do). McDaniel et al (2007)2 noted that
knowledge response instructions measure maximal performance and behavioural
measures typical performance. McDaniel et al’s (2007)2 meta‐analysis showed that
knowledge based response instructions tend to be correlated more positively with
cognitive ability compared to behavioural instructions, and behavioural response
instructions tend to be more positively correlated with personality traits compared to
knowledge instructions. However, it should be noted that a correlation with either of these
constructs, does not mean that the SJT measures either cognitive ability or personality,
rather that there is common variance in the relationship.

3.1.5

One issue to consider with response instructions is faking. McDaniel et al (2007)2 indicate
that SJTs with behavioural instructions are saturated with non‐cognitive variance and so
are susceptible to self deception and impression management. Knowledge based response
instructions have been found to be less prone to faking than behavioural based response
instructions 3, 4 and therefore it is recommended that knowledge based response
instructions be used where possible so faking becomes a non issue and does not create a
11
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moral dilemma5. On a similar vein, behavioural based instructions are thought to favour
‘test wise’ applicants. ‘Low fidelity’ assessments, such as SJTs and interviews, as much as
they try, can never truly tap into candidate actual behaviour, rather as to what an applicant
decides to represent about themselves. Therefore ‘test wise’ applicants would still answer
what they ‘should’ do, where as less ‘test wise’ applicants would answer what they ‘would’
do. As the correct or keyed answer must reflect what an applicant ‘should’ do, this would
favour these ‘test wise’ applicants. In high stakes settings such as these, it would seem
sensible to minimise faking issues as far as possible.
3.1.6

With regards to criterion‐related validity, knowledge based response instructions have
been found to have higher criterion related validity than SJTs with behavioural instructions2
i.e. an applicant demonstrating knowledge of the correct answer has been shown to
predict performance in the role. In contrast Ployhart & Erhart (2003)3 found that
behavioural tendency showed increased criterion‐related validities and higher test‐retest
reliabilities compared to knowledge based instructions.

3.1.7

There are a variety of different response formats that can be used in SJTs; for example, pick
best, pick best/worst, pick best three, rate effectiveness and rank options. ‘Effectiveness’
response format algorithms have been found to yield higher reliability and validity than
pick best/worst and rank, with ranking yielding the second highest3. However, it has been
noted that pick best/worst will be at a disadvantage where reliability is concerned as only
two responses are rated.

3.1.8

Weekley (2004)6 reported the findings of their study examining response types. Across four
SJTs, rank‐ordered scoring showed a significant improvement in performance prediction in
two of the four SJTs. The rank‐order scoring method for the leadership SJT showed validity
approximately 1.5 times greater than the most commonly used method (pick the
best/worst). Ranking items are also less likely to be prone to coaching, compared to pick
best/worst due to the complexity of ranking responses. The choice of response format is
likely to reflect the scenario content and the appropriate format to both provide and elicit
the information needed.

3.1.9

There are various scoring methods for multiple choice SJTs. They are typically broken down
into ‘rational’ and ‘empirical’. Rational scoring of items is based on experts’ judgements
concerning the effectiveness of responses or best/worst options. When items are
empirically scored, they are administered to a large pilot sample. Items are selected and/or
weighted according to evidence that they differentiate between individuals who score at
different levels on a criterion variable (e.g. job performance). Options that are scored
relatively often by high performing individuals are scored as correct etc7. One study carried
out demonstrated a relatively high correlation between the two scoring methods (r =.72)8.

3.2

Micropilot Reviews

3.2.1

To assist in the development of the initial SJT design specification, a series of ‘micropilots’
(i.e. medical school student reviews) were carried out in several universities across the UK.
The aim of the micropilot reviews was to assist in establishing the appropriateness of the

12
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SJT design specification including test length, appropriateness of content, response format
and response instructions.
3.2.2

The micropilots were also used as an opportunity to seek feedback on the use of SJTs for
selection to the FP. For example, do participants feel that an SJT is a fair, relevant and
appropriate selection method in this context? The micropilots also gave the opportunity for
the researcher to provide information to students on the ISFP project.

3.2.3

A total of ten micropilot review sessions were conducted. (University of Cambridge, two
sessions; University of East Anglia, two sessions; The University of Sheffield, three sessions,
and The University of Manchester, three sessions). A total of 32 participants attended the
micropilots. Participants’ demographic details can be found in Table 1 below.
Sex

Age group

Ethnicity

Male

12

Female

20

Not Stated

0

25 and under

25

26‐35

7

36‐45

0

46‐55

0

56‐65

0

66 and over

0

Not stated

0

White

15

Black

0

Asian

8

Mixed

2

Chinese

3

Other

3

Not Stated
Table 1: Demographic details of micropilot participants

1

3.2.4

Prior to attending the micropilot review, participants received a briefing document that
outlined the background to the project and the aim of the micropilot. Participants were
also asked to sign a confidentiality declaration to ensure security of the items reviewed.

3.2.5

The micropilots lasted for between 1.5 and 2.5 hours and each micropilot review session
consisted of between three and six participants. During the micropilot reviews, participants
were presented with a sample SJT test paper consisting of 16 example items. The items had
been developed by an experienced item writer, using scenarios from interviews with
Foundation doctors. It should be noted that these items were for illustrative purposes only.
The SJT items covered a range of the possible item types and response formats that could
be used in SJT design:
13
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•

Item Type: Eight items were outlined as ‘what would you do’ and eight items
were ‘what should you do’

•

Response Format: four response formats were used:


rating of effectiveness (rate effectiveness of response on scale
of 1 to 5. There are no constraints as to rating each option e.g.
each option could be rated 1)



ranking of five options



multiple choice (pick three answers out of eight)



choose best/worst options

3.2.6

Participants were asked to complete the items as if under examination conditions. They
were provided with 30 minutes to complete the 16 example items. All participants
completed the test within this time. Their responses to these items were not marked as
there was no formal scoring key agreed in advance as the items had not gone through the
full development and review process.

3.2.7

After completing the sample items, the researcher facilitated a short focus group discussion
with the participants where feedback was requested on the SJT items that they had
completed. Questions in the focus group covered the test instructions, length of time
allowed for the test (e.g. is two hours and 60 questions sufficient or too long?), item
format, as well as the relevance of the scenarios used in the item content. In particular,
participants were asked if they felt that the content was appropriate for them at the stage
in the education pathway (e.g. do you feel able to answer items that used scenarios staged
in Foundation Training?). All responses were audio recorded and transcribed.

3.2.8

Table 2 presents the key questions from the micropilot reviews with example quotations.

14
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Response format

“I like Multiple Choice the best, because in real life you end up doing more than one thing at the same time”

Which of the four response
formats did you like/feel was
most appropriate?

“I thought choose best/worst was the best, because there is always one you would do and one you would not, but then
perhaps it is too easy...”
“I found ranking confusing, because you could potentially write down the wrong thing when reading across, although I
appreciate that it provides you with more information about an individual”
“I think ranking is better for discriminating between people”
“I found the ranking harder. Easy to identify the best and worst but in the middle is much more difficult to decide”
“If you have a ranking then you know exactly what you’re doing. With the rating you are tempted to put the middle
ground if you don’t really know, where as with the ranking you don’t have that option which makes it better. It forces you
to make a decision rather than sitting on the fence”.
“Ranking is most challenging, but also think it would be the most frustrating to do.”
“Multiple Choice was probably the best one”
“I thought rating was the best in terms of differentiation and making you think”
“Rating effectiveness – if I wasn’t comfortable answering it, I would give it a 3. It’s a bit of a cop out.”
“Choosing the best/worst is so clear cut – not sure how to differentiate candidates”
“I thought the ranking was most appropriate – good way of assessing”
“Ranking and multiple choice are the best in terms of getting us to think about the questions”
“The reason why I liked multiple choice and ranking made sense was because you are seeing a thinking process; you are
getting a more global understanding of why that person has thought like that.”

Response instructions
Do you prefer ‘should’ or
‘would’?

“I feel more comfortable answering questions when it asks what you should do, rather than what you would do. With
‘Would’ are they trying to get at what you would do or what the right thing to do is. Was confused when answering the
question at what they were trying to get at, and felt was trying to catch me out and didn’t really like that. It is a bit sneaky.
Would punishes honesty”
15
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“I would feel more comfortable with should. It’s an exam so I am going automatically circle the one I think I should do but
not what I might do in the real situation”
“I like the ‘would’ – it puts personality into it”
Appropriateness of context

“I think when you get to 5th year you begin thinking like an FY1 regardless. I didn’t think I couldn’t answer the questions”

Do you feel setting the
context in FY1 is
appropriate?

“In your final year you are treated like a FY1, quite a lot of your experiences are in your final year which would help you
with this”
“Generally yes, I think the level is fine”
“I found myself going back to the experience I have had in the hospital. Having clinical experience helps and is quite
important”

Length of test

“Yes. I think so”

Is 60 questions in two hours
fair/reasonable?

“Anything between 90 minutes to 2 hours will be fine”

Feedback on SJTs in general

“I think this does seem fairer, because you can get a standardised set of questions and everyone is marked the same.
White space is subjective, so in this way I think it is fairer”

“Yes, could drag it out to 4 hours, you just have to go with your gut feelings”

“Struggle with these as can’t discuss them...I can talk to you about why I chose one or why I didn’t choose one, but don’t
get that option”
“If you are looking at clinical judgement then this is great. A great way to assess by putting you in lots of scenarios – if you
don’t have the judgement, then you will fall short so it’s good”
“A lot of people will feel that they demonstrate abilities quite well, but I’m not comfortable demonstrating
professionalism, team work etc, on paper, but given the limitations I think it is the best alternative to an interview etc”
Table 2: Summary of micropilot feedback
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All participants were asked to complete an evaluation form. The participants were asked to
rate six questions about the example SJT items on a five point Likert‐type scale (where 1 =
Strongly Disagree and 5 = Strongly Agree). A free text box was also provided at the end of
the form for them to add any further comments not covered in the focus group.

Respondents (N=32)
Strongly Disagree
%

Disagree

Neither
%

Agree
%

Strongly Agree
%

%

The level of difficulty of the SJT items
was appropriate for those applying to
the Foundation Programme
The content of the SJT items is relevant
to those applying to the Foundation
Programme

I enjoyed taking the SJT today

The SJT is fair method of selection for
those applying to the Foundation
Programme
The SJT is an appropriate method of
selection for those applying to the
Foundation Programme
The SJT is able to measure the
attributes necessary for the Foundation
Programme

Table 3: Micropilot evaluation form responses
3.2.10 The responses from the evaluation show an overall positive response pattern. In relation to
the fourth question regarding fairness, the majority of participants agreed that the SJT is a
fair method of selection for those applying to the Foundation Programme. However, 37.5%
were unsure. This is not a surprising result as although information was provided about the
evidence regarding the use of SJTs in selection and how this would apply to the Foundation
Programme, some participants may want more information to allow them to form their
opinion. Similarly, this same reasoning can be applied to the last two questions. Qualitative
feedback from the workshops indicate that these views reflect apprehension that the SJT
does not allow an opportunity to justify their answer, and that an interview would be a
preferred way of assessing professional attributes.
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3.3

Summary of SJT Design Specification

3.3.1

Based on information gathered from the literature review and the micropilot reviews, an
initial SJT design specification was developed and is outlined below. In particular, evidence
from the SJT used for selection to GP training is drawn upon as this is the only SJT that has
been used successfully for selection into postgraduate training in medicine. One of the
purposes of the pilots was to evaluate the data in relation to these areas to identify if the
specification is appropriate for this context and purpose.

3.3.2

The SJT is designed to be staged in the context of the FP, with the applicants assuming the
role of a Foundation Year 1 (FY1) doctor. Feedback from the micropilot reviews indicated
that participants involved in the micropilots felt this was appropriate.

3.3.3

Based on the evidence from the literature reviews and the micropilot reviews, a knowledge
based response instruction (‘what should you do’) was used for the SJT rather than a
behavioural based response instruction (‘what would you do’). As discussed in 3.1.4,
knowledge based instructions are more appropriate for high stakes selection contexts
where faking and coaching are potential threats. Micropilot evaluation indicated that a
knowledge based instruction ‘what should you do’ was viewed favourably. Additionally, in
the context of professional behaviour and with the GMC putting a high premium on
probity, it seems more appropriate to frame the response instruction as 'should'.

3.3.4

Two types of response format were used within the SJT; ranking and multiple choice. The
rationale for using two response formats is based on scenario content and subject matter,
rather than to enable analysis of separate traits or skills within the SJT, and is informed by
experience in designing successful high stakes SJTs in other contexts. For example, the
nature of some scenarios and the possible responses to them lend themselves to ranking
items (requiring ability to differentiate between singular actions in response to a scenario
that vary in appropriateness) whereas some scenarios lend themselves to multiple choice
items (where it is necessary to do more than one thing/tackle more than one aspect in
response to a scenario). Using both response formats enables a fuller range of item
scenarios to be used, rather than forcing scenarios into a less appropriate item type and
potentially reducing item effectiveness (e.g. asking applicants to rank three equally correct
options). Evaluation of the information from the micropilot reviews indicated that the
ranking and the multiple choice response instructions were viewed favourably by most
participants and evidence from the literature review also supports their inclusion.

3.3.5

Evidence and previous experience in other contexts9 suggests that approximately two
thirds of the items used in the test should have the ranking answer format, and one third
should have the multiple choice format. Using a majority of ranking items allows for
greater granularity in the data due to the more complex response/scoring format, however
ranking items are typically more time‐consuming to complete and are not appropriate for
all scenarios, therefore a balance with multiple response items is needed. This structure
also follows the validated methodology from the SJT for use in shortlisting to General
Practice training posts9 and tends to reflect the proportion of items produced of each type
by item writers (see 4.3.22).
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3.3.6

The SJT items were mapped against five professional attribute domains identified from the
FY1 Job Analysis as follows; Commitment to Professionalism, Coping with Pressure,
Effective Communication, Patient Focus and Working Effectively as Part of a Team.
Although the items are mapped against these domains for item development and test
construction purposes, due to the nature of SJTs as encompassing complex, realistic work
scenarios, each item does not exclusively measure any single domain and the SJT should
not be viewed as assessing five individual constructs or as a ‘blueprint’. The benefits of this
are that not only does the complexity of the item increase, but the possibility of a
‘template answer’ being provided by applicants is avoided. The target domains can be seen
more as facets relating to the professional attributes required for a Foundation doctor,
with the test as a whole providing an overall measure of this group of relevant professional
attributes.

3.3.7

Within and across target domains, the item content should be designed to cover a range of
relevant topics e.g. dealing with a difficult colleague; being asked to undertake an
unfamiliar procedure.

3.3.8

The test is designed to last for two hours and contain 60 items. 60 items was anticipated to
be sufficient to cover the five target attribute domains in a sufficiently reliable and broad
way without overloading applicants. 60 items also allows sufficient distribution of scores
considering the large number (7000+) of applicants who will be taking the test. 60 items is
a slightly greater number than similar tests used in other areas of medical selection, but
was planned to ensure a sufficient level of test reliability. In this context, the SJT, in
combination with the EPM, is the only method of selection into the FP. This is different
from where SJTs are used in specialty selection (e.g. UK GP training), where the SJT is used
as one of two tests for short listing and successful applicants then go on to further
assessments at a Selection Centre. The score on the FP SJT is therefore proportionally more
of an applicant’s overall assessment of suitability for the role compared to the GP SJT.

3.3.9

Allowing two minutes per item is consistent with previous evidence and experience which
has demonstrated good reliability and validity9. Analysis of the pilot data identifies whether
the number of items is sufficient to achieve reliability and whether two hours is an
appropriate time, based on analysis of participant reactions.
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4

Item Development & Review

4.1

Evaluation Criteria

4.1.1

The technical evaluation criteria defined in the project brief for the development of SJT
items are outlined below:
•

Items must be content valid (i.e. items assess the attributes/skills required for
successful performance within the Foundation Year One (FY1) role, and seem
realistic in relation to what is expected of a FY1). This will be established through
using the target attribute domains to assist with item writing, using Subject Matter
Experts to develop the items, and through item review and FY1/2 focus groups.

•

Items must be face valid (‘looks right’ to the applicant i.e. that it would be clear
that what is being assessed is relevant to the role of a FY1). This will be established
through the use of Subject Matter Experts developing the items, item review and
FY1/2 focus groups.

•

Items must not unfairly discriminate against any one particular group. This will be
achieved through careful consideration of equality and diversity issues throughout
test design, including analysis of group differences at test and item level.

•

Items must be acceptable to stakeholders and applicants and perceived as fair. This
will be achieved through consultation with stakeholders and applicants throughout
the design and development process, and obtaining applicants’ reactions, and
dispelling any misconceptions.

4.2

Process Overview

4.2.1

The SJT item development and review process was held over two phases. Phase One ran
between April and October 2010, and Phase Two ran between November and March 2011.
The purpose of the second phase was to develop more items for the large scale pilot and
undertake further psychometric analysis to be able to make recommendations as to the
design and operational (live) test specification. The pilot also provided the opportunity to
continue to pilot administrative and logistical arrangements, and to pilot SJT items for use
in live selection.

4.2.2

The SJT item development and review process consists of a series of stages. Figure 1
summarises the stages of the SJT development and review process.
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Literature Review

Micropilot Reviews

SJT Design
Specification
Item Writing Workshops & Initial
Review
Lead Item
Reviews
FY2 Focus
Groups
Concordance
Stage
Pilot
Further Review &
Refinement
Figure 1: Item development and review process

4.3

Item Writing Workshops

4.3.1

A total of seven item writing workshops were held between April and December 2010. Five
of the workshops were held in Phase One, between April and May and two further
workshops were held in Phase Two, between November and December.

4.3.2

Invitations for the item writing workshops were sent via the UKFPO foundation school
directors email list, and they were asked to cascade it to relevant colleagues. Invitations
were followed up at later date with contacts in the Society for Academic Primary Care
(SAPC) and a contact from Psychiatry to cascade the invitation to community clinicians.
Invitations were also sent to medical school tutors via the MSC Assessment Alliance.

4.3.3

The person specification for volunteer item writers was as follows:
• familiar with the FY1 role, including responsibilities and tasks undertaken as well
as the necessary skills and abilities required for the role
• to have worked, within the last two years, with FY1 doctors
• may have been involved in the process of marking the ‘white space’ questions
• motivated to produce high quality and effective SJT items
• available to commit one day to attend an item writing workshop
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• willing to commit time to develop 6‐8 SJT items and their scoring keys within a
specified time (3‐6 weeks) after the item writing workshop, working closely with
another item writer
• willing to respond to feedback during the period of Item review
4.3.4

A total of 89 item writers attended the workshops. The number of item writers at each of
the workshops is detailed in the table below.
London (22nd April)
th

Manchester( 4 May)
th

London (13 May)
th

Birmingham (17 May)
th

Glasgow (26 May)
th

London (11 Nov)

22
9
15
12
12
11

th

London (6 Dec)
8
Table 4: Item writing workshops
4.3.5

Previously trained item writers were also invited to attend the second phase of workshops.
A total of nine previously trained item writers attended the workshops.

4.3.6

The breakdown of the demographics of the item writers, their job role and primary
speciality is provided in the tables below.
Sex

Age group

Ethnicity

Male

53

Female

34

Not Stated

2

25 and under

0

26‐35

7

36‐45

38

46‐55

26

56‐65

15

66 and over

0

Not stated

3

White

57

Black

0

Asian

20

Mixed

0

Chinese

3

Other

5

Not Stated
Table 5: Demographics of item writers
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Clinical Tutor

6

Clinical/Educational
Supervisor

44

Foundation School Director

15

Lay Representative

2

Medical School Director

4

Other

16

Not stated

2

Table 6: Item writers job role
Specialty

No.

Speciality

No.

Anaesthetics

7

Genito‐Urinary Medicine

1

Breast surgery

1

Haematology

1

Diabetes

1

Intensive Care

1

Diabetics

1

Neurology

2

Education

2

Neurosurgery

1

Emergency Medicine

2

Obstetrics & Gynaecology

3

Endocrinology

2

Orthopaedic Surgery

2

Gastroenterology

1

Paediatrics

7

Gastrointestinal Medicine

2

Psychiatry

2

General Medicine

8

Respiratory

1

General Surgery

4

Rheumatology

3

Geriatric Medicine

5

Urology

2

General Practice

10

Not stated

17

Table 7: Item writers’ primary speciality
4.3.7

Information was sent to item writers prior to their attendance of item writing workshops
outlining the background to the project and the use of SJTs for selection, the purpose of
the workshops, their role on the day and some example SJT items. Item writers were also
provided with some initial information about item writing principles and were asked to
complete some pre‐work prior to attending the workshops. They were also requested to
complete follow on work. On the day, item writers were required to sign a confidentiality
and code of conduct form.

4.3.8

Prior to attending the workshop, each item writer was asked to think of at least three
possible scenarios or critical incidents that could form the basis of SJT items. They were
advised that these should be incidents that involved some dilemma and need for
judgement, therefore avoiding straightforward incidents that would elicit text book
responses. Item writers were also asked to think about possible responses to the scenarios
that should be actions that could plausibly be taken by the applicant in response to the
scenario.
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Item writers were given guidance on the SJT target domains and were advised that the
scenarios should be relevant to one of these domains. This ensures that the scenario is
relevant to the professional attributes that are expected of a FY1 doctor and that the
content of the scenarios maps on to the person specification. However, the nature of SJT
items (consisting of a scenario and a number of response options) means that a single SJT
item will not exclusively measure one target domain. The content of the scenario and the
correct response keys are likely to relate to the targeted domain, but a number of the
other response options are likely to tap into one or more of the other SJT target attribute
domains (see issues regarding construct validity above). The benefits of this are that not
only does the complexity of the item increase, but the possibility of a ‘template answer’
being provided by applicants is avoided.

4.3.10 The SJT target domains which were presented in the pre‐information sent to item writers
and at the item writing workshops are outlined in the table below.
Commitment to
Professionalism

Displays honesty, integrity and awareness of confidentiality & ethical
issues. Is trustworthy and reliable. Demonstrates commitment and
enthusiasm for role. Willing to challenge unacceptable behaviour or
behaviour that threatens patient safety, when appropriate. Takes
responsibility for own actions.
Demonstrates desire and enthusiasm for continued learning, takes
responsibility for own development. Willing to learn from others and from
experience. Is open and accepting of feedback. Demonstrates a desire and
willingness to teach others.

Coping with Pressure

Capability to work under pressure and remain resilient. Demonstrates
ability to adapt to changing circumstances and manage uncertainty.
Remains calm when faced with confrontation. Develops and employs
appropriate coping strategies and demonstrates judgement under
pressure.
Demonstrates awareness of the boundaries of their own competence and
willing to seek help when required, recognising that this is not a weakness.
Exhibits appropriate level of confidence and accepts challenges to own
knowledge.

Effective
Communication

Actively and clearly engages patients and colleagues in equal/open
dialogue. Demonstrates active listening. Communicates verbal and written
information concisely and with clarity. Adapts style of communication
according to individual needs and context. Able to negotiate with
colleagues & patients effectively. Demonstrates courtesy, empathy and
compassion.

Working Effectively as
Part of a Team

Capability & willingness to work effectively in partnership with others and
in multi‐disciplinary teams. Demonstrates a facilitative, collaborative
approach, respecting others’ views. Offers support and advice, sharing
tasks appropriately. Demonstrates an understanding of own and others’
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roles within the team and consults with others where appropriate.
Ensures patient is the focus of care. Demonstrates understanding and
appreciation of the needs of all patients, showing respect at all times.
Takes time to build relationships with patients, demonstrating courtesy,
empathy and compassion. Works in partnership with patients about their
care.

Patient Focus

Table 8: Professional Attribute SJT target domains
4.3.11 The introduction to the one day workshops covered the background to the project
(presented by an ISFP representative), an overview of the test specification (including SJT
target domains) and an introduction to item writing principles. Each workshop was
facilitated by a minimum of two facilitators.
4.3.12 The key principles for writing the FY1 SJT items are summarised below.
•

Items should not require in‐depth clinical knowledge. Measuring clinical
knowledge is outside the scope of the SJT. The purpose of the SJT is to
measure professional attributes of a Foundation doctor, as identified by the
job analysis of the Foundation role. The SJT will be used in combination with
the EPM which will cover any elements of clinical knowledge required for a
Foundation doctor.

•

Items should not require specific knowledge of the
practices/procedures/protocols of a particular Trust/geographical area beyond
that expected of all applicants.

•

Items should not assume that applicants are knowledgeable about the roles
and responsibilities of a FY1 doctor as applicants may come from different
backgrounds (e.g. overseas training).

•

The language used should not unfairly discriminate against non‐UK trained
applicants.

•

Scenarios should be set in the context of the Foundation Programme and the
scenario content should be relevant to the work of a FY1 doctor, i.e. relate to
situations they might be expected to deal with. These should be clinically
based scenarios (but not require clinical knowledge). However, scenarios
should be familiar to a final year medical student.

•

Items should relate to a target domain as identified by the job analysis.

•

Scenarios should ideally be fairly short (typically 30‐60 words and no more
than 80 words) but should provide enough detail to provide dilemma and
complexity.

•

Scenarios and responses should be described clearly and unambiguously.

4.3.13 Item writers were requested to write two formats of items; ranking items and multiple
choice items. Ranking items ask applicants to “rank in order the following actions in
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response to this situation (1= most appropriate; 5= least appropriate)” and multiple choice
items ask applicants to “choose the three most appropriate actions to take in this
situation.”
4.3.14 Item writers were then asked to work in pairs creating initial scenarios. Items were then
group reviewed and more time was spent developing new items and reviewing items.
4.3.15 In the second phase of workshops, small alterations were made to the content of the
workshop, based on feedback and learning from the proceeding item review process.
•

Item writers were specifically advised of topic areas that from previous reviews had
been considered as not appropriate to cover within the scenarios due to issues
with procedural knowledge or legal knowledge.

•

Item writers were also advised of areas to avoid due to a large number of items
already existing within this topic area.

•

Greater emphasis was also placed on ensuring that the scenarios did not require
clinical knowledge or knowledge of particular procedures that may vary in different
hospitals. As requested from past item writers, examples of ‘poor’ SJT items were
also provided as part of the training.

4.3.16 In the second phase of workshops, previously trained item writers were also invited to
attend. Previously trained item writers attended a separate session to the newly trained
item writers. Prior to attending the workshop, item writers were asked to re‐familiarise
themselves with the SJT item writing principles. The training consisted of a brief re‐cap of
SJT item writing principles and a summary of the issues outlined in 4.3.12 above. Item
writers were also asked to spend some time within the workshop reviewing previously
written items as a group. During this phase, item writers were asked to write between 3‐5
items. This is fewer than the number of items requested to be written in the previous five
workshops. This was to encourage item writers to produce better quality items and spend
more time trying to refine and develop each item. This was particularly emphasised during
the workshops. Reviews of some items from previous workshops indicated that although
some item writers submitted a large number of items, many were not able to be taken
forward.
4.3.17 Seven of the 89 item writers did not submit any items either at or following the workshops
(all from the first phase of workshops). This is a return rate of 92%. It is not clear why these
seven item writers attended the workshops, but did not submit any items. For the second
phase of item writing workshops it was ensured that the item writers were clear about the
purpose of the workshops and the commitment that was required, as outlined in the item
writer person specification.
4.3.18 In total, over the seven item writing workshops, 453 items were written, by 82 item
writers. The equals an average of 5.5 items per item writer. However, there was great
variation in the number of items written by each item writer which ranged from one to 19.
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4.3.19 A greater number of items were submitted in the first phase of workshops (376 items, an
average of six items per item writer) than in the second phase of workshops (77 items, an
average of four items per item writer).
4.3.20 The breakdown of items relevant to each of the target domains written at or following the
workshops was as follows:
• Commitment to Professionalism ‐ 180
• Coping with Pressure ‐ 91
• Effective Communication ‐ 68
• Patient Focus ‐ 46
• Working Effectively as Part of a Team ‐ 68
4.3.21 The breakdown of items regarding item format was as follows:
• Ranking ‐ 264
• Multiple Choice ‐ 189
4.3.22 This split is in line with the initial design specification of the SJT, which required that two
thirds of the items used in a test should have the ranking answer format, and one third
should have the multiple choice format (although item writers were not asked specifically
to write more ranking items than multiple choice).
4.3.23 Item writers were asked to complete an evaluation form following the workshops. A total
of 72 item writers returned the questionnaire (a response rate of 81%). Item writers were
asked to respond to four questions and were also invited to provide some free text
responses.
4.3.24 In total, 97.2% of item writers felt that the background information was useful reading
material.
No. of Delegates

Percentage of Delegates

Very Useful

44

61.1%

Useful

26

36.1%

A Little Useful

1

1.4%

Not Useful

0

‐

Not declared

1

1.4%

Q1. The Introduction and pre‐work document was designed to give you some background to
Situational Judgement Tests and item writing principles. How useful was this reading
material?
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Respondents N= 72
Extremely Dissatisfied
%

Dissatisfied
%

Neither

Satisfied
%

Extremely Satisfied
%

%

How satisfied were you with the pre‐
workshop administration associated
with the Item Writing Workshop?

How satisfied were you that the Item
Writing Workshop objectives were met?

How satisfied were you with the overall
content of the workshop

Table 9: Item writing workshop evaluation form responses
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4.4

Initial Item Review

4.4.1

All submitted items were logged on a spreadsheet which indicated item writer, the date
the item was submitted, type of item, target domain, answer key and a short one line
summary of the item. The logging spreadsheet also recorded dates the item was reviewed,
when it was returned to the item writers and any comments about the item.

4.4.2

All items from the item writing workshops were reviewed by the core team of item
reviewers from Work Psychology Group. The majority of items were returned within 10
working days to the item writer with comments and suggestions about the item. If
necessary, item writers were asked to review their items and resubmit them in order to
retain ownership of the process. A number of iterations were necessary in some cases to
reach a version of an item that was ready for the next stage of review. All amendments
resulting from review were highlighted clearly in the text, comments were added as
annotations, and each version of the item was saved.

4.4.3

During the first phase of workshops, 42 item writers returned their items after the initial
review; a total of 262 items. Twenty one item writers did not return their items after the
initial review; a total of 114 items. The items that were not reviewed by item writers were
finalised by the core team of item writers. Again it is not clear why these item writers did
not return their items.

4.4.4

During the second phase of workshops, 17 of 19 item writers returned their items after
initial review and worked in conjunction with the item of item writers to review their items;
a total of 73 items. Two item writers did not return their items; a total of four items. It is
encouraging that a larger proportion of item writers were willing to complete follow on
work and review their items. This is likely to be the result of clearer expectations being
communicated to the item writers.

4.4.5

During the first phase of workshops, following the initial review, 290 items were ready for
the next stage of review and 115 items were deemed not suitable to be taken any further;
an attrition rate of 31%. An item was deemed not suitable if it did not align with the item
writing principles outlined in 4.3.12. If the item was deemed not suitable and not
recoverable, then the item writer was informed that their item was not being taken
forward to the next stage of review.

4.4.6

During the second phase of workshops, 70 of the 77 items were ready for the next stage of
review. Seven items were deemed not suitable and were not taken any further in the
process; an attrition rate of 9%. This is a great improvement from the first set of workshops
and may be due to the improvements made to the workshop and the motivation on the
part of the item writers.

4.5

Lead Item Review

4.5.1

Following the initial review, all items were reviewed by a lead item reviewer. Twelve lead
item reviewers were identified during and following the workshops as those individuals
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who appeared to have fully understood the item writing principles and were willing to be
involved further in the process.
4.5.2

Lead item reviewers were asked to consider the following points when lead item reviewing:
• Target domain: do the scenario and response options reflect the target
domain?
•

Scenario: is it clear and unambiguous. Are you clear about what is being asked
and what is happening in the scenario?

•

Scenario: is it realistic and relevant. Is the scenario something that an FY1 is
likely to encounter? Would you expect them to deal with the situation?

•

Options: are all options plausible (although not necessarily appropriate)? Are
all options realistic options?

•

Answer key: please review the key and suggest an alternative if you think it is
not correct, giving your reasons for any corrections.

•

Language: is the language and terminology clear? Are the terms commonly
used across UK hospitals?

4.5.3

For all items written in phases one and two lead item reviewers were sent no more than 25
items each to ensure that no individual had access to too many items, although each had
signed a confidentiality form. Lead item reviewers reviewed the items and then returned
them by email. They were asked to use track changes to suggest any alterations to the
items and make any comments in the comments box. These items were then reviewed by
the core team of item reviewers and finalised ready for the next stage of review.

4.5.4

A number of items were also ‘lead item reviewed’ by previously trained item writers as part
of the second phase of item writing workshops.

4.5.5

Lead item writers reviewed 360 items. At this stage, 54 items were not deemed suitable to
go any further, leaving 306 items to go forward to the next stage.

4.5.6

At this stage, items were only reviewed in light of the item writing principles. Other issues
such as the number of items within each format and coverage of target domains were
considered as part of the test construction.

4.6

Focus Groups

4.6.1

The purpose of the FY1/FY2 focus groups was to gain feedback from job incumbents about
the relevance and fairness of the items that were due to go forward to the concordance
panel. This was to help ensure that the content of the items was realistic and assisted in
establishing content validity v and face validity vi.

v

This is when a selection test or procedure appears to cover a representative sample of the domain being assessed e.g.
the test appears to assess the competencies/skills required for successful performance within a role.
vi
This is when a selection test or procedure ‘looks right’ to the applicant or others i.e. the link between the test and
performance on the job is clearly evident.
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Focus groups took place in six locations over the two phases of development; Cambridge,
Nottingham, London, Leeds, Keele and Belfast. Other foundation schools were approached
for assistance in running the workshops but were unable due to time constraints. Twenty
focus groups were held with between two and five individuals in each focus group, with a
total of 63 individuals taking part. A breakdown of FY1s/FY2s’ demographic details can be
found in the table below.
Sex

Age
Ethnicity

Male

16

Female

46

Not Stated

1

Mean age

26.3

Range

23‐39

White

32

Black

2

Asian

19

Mixed

3

Chinese

3

Other

2

Not Stated
Table 10: Focus Group participants’ demographic details

2

4.6.3

All participants who volunteered to take part were sent briefing material outlining the
purpose of the focus groups and their role on the day. All participants also completed a
confidentiality and code of conduct form.

4.6.4

Participants were asked to review the test instructions and discuss whether they were clear
and easy to understand. All trainees found the instructions clear and easy to understand.
Trainees were then handed the SJT items and asked to consider the scenario content and
the response options in their review. They were also asked to provide a possible answer
key. For security reasons no individual had access to more than 20 items. Their comments
and suggestions were recorded by the facilitator. Trainees were also asked about the
timing of the test (60 questions in 120 minutes) and whether they felt this was appropriate.
All trainees felt this would be an appropriate amount of time to complete 60 questions.

4.6.5

A total of 306 items were reviewed during the focus groups; comprising 201 ranking items
and 105 multiple choice items. Below is the breakdown of the items by target domain:

4.6.6

•

Commitment to Professionalism ‐ 117

•

Coping with Pressure ‐ 56

•

Effective Communication ‐ 45

•

Patient Focus ‐ 41

•

Working Effectively as Part of a Team ‐ 47

Following the focus groups, 20 of the 306 items were deemed not suitable to go forward to
the next stage of review. Concerns were raised about a further 11 of the items. Their
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comments were considered alongside the concordance comments and results (all 11 items
did not go forward to the pilot).
4.6.7

All participants were asked to complete an evaluation form comprising eight questions.
Participants were asked to rate each statement on a five point Likert‐type scale (where 1 =
strongly disagree and 5 = strongly agree). A free text box was also provided at the end of
the form for them to add any further comments not covered in the focus group.

4.6.8

Table 11 below outlines the responses to the evaluation form.

Respondents N=63
Strongly Disagree
%

Disagree

Neither
%

Agree
%

Strongly Agree
%

%

The level of difficulty of the SJT items
reviewed today was appropriate for
those applying to the Foundation
Programme
The content of the SJT items reviewed
today was relevant to those applying to
the Foundation Programme

Overall, the content of the SJT items
reviewed today is fair to those applying
to the Foundation Programme

The SJT is a fair method of selection for
those applying to the Foundation
Programme

The SJT is an appropriate method of
selection for those applying to the
Foundation Programme

The SJT is able to measure the
attributes that are necessary for the
Foundation Programme

The SJT is able to discriminate between
different candidates
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The SJT is an enjoyable method of
selection

Table 11: Focus group evaluation form responses
4.6.9

The comments from the free text box on the evaluation form were themed and the results
are outlined below.
No. of
comments

Example comment

7

“There definitely needs to be some scope for some
kind of personal statement to take into account
personality and extracurricular activity”
“Slightly concerned about lack of opportunity within
the form to show individual character”

7

“A few questions seen today remain ambiguous in the
stem”

6

“SJTs would be appropriate and fair in selection to
Foundation Programme but as part of a wider
selection process, e.g. interviews/white space
questions”

Comparison to White
Space Questions

5

“Much better than open questions used in the past”

Response instruction

5

“Candidates will answer according to what they
should do rather than what they would do”

Relevant & fair

4

“I think that the situations are relevant and the
questions appropriate”

Familiarity of scenario
content/reliance on
experience

4

“Questions are realistic to FY1 but may be hard given
the limited clinical exposure that medical students
have, especially as this varies across medical schools”

Traits assessed

2

“The SJT only tests certain traits and not others, i.e.
leadership. Does not consider moral/legal aspects of
medicine”

Timing/dates of test

2

“Ensure dates for this are fairly allocated”

Response options

1

“There are often a lot of appropriate answers and
most can be justified”

Discriminatory

1

“I think SJTs are a great way of assigning jobs. If you
score well it shows that you have had adequate
hospital experience as a student and will be a

Theme

Ability to differentiate
themselves

Ambiguity

Use of SJT in
combination with
other methods
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competent FY1”
Table 12: Themes of evaluation form free text box
4.6.10 Two of the main concerns appear to be around whether the SJT will allow them to express
“their character” or “to get credit for extra‐curricular activities”, as in the current system
and as participants feel they may be able to do in interviews.
4.6.11 Two participants were concerned that the SJT only tests certain characteristics and not
others e.g. leadership. The extensive job analysis study did not reveal leadership to be a
professional attribute to target at this level in the training pathway and therefore is not a
target domain for the SJT. One comment also refers to the fact that the SJT does not
measure the “moral aspects” of medicine. However, it is proposed that this aspect is
already covered within the Commitment to Professionalism domain.
4.6.12 Some trainees were concerned about ambiguity, although it is important to note that the
items viewed were not finalised test items and were still in the process of development.
However, ambiguity within stems was addressed as a result of the feedback provided.

4.7

Concordance Panel

4.7.1

In order to further validate the SJT items, concordance panels were conducted.
Concordance panels involve Subject Matter Experts, in this case clinicians, completing an
SJT consisting of trial items. Following best practice in SJT design, the aim of a concordance
stage is to identify a high level of consensus between experts on the item keys. Those items
that exhibit high levels of consensus go forward to the pilot. Those items exhibiting low
levels of consensus are put to one side for further review with changes made if necessary.

4.7.2

The answer key provided by the concordance panel was used in combination with
information from item writers and focus groups to determine the rational scoring key for
the pilot data, however this may not reflect the final key as information will be used from
the pilot to further develop the items and their keys. For example, if good performing
candidates consistently provide a different key to the established key, then the key will be
reviewed with the assistance of subject matter experts.

4.7.3

The criteria for Subject Matter Expert involvement in the concordance panel was that the
individuals work closely with FY1 doctors and are very familiar with the responsibilities and
tasks, as well as the necessary skills and abilities required for the role. The concordance
panel was recruited via the UKFPO Rules Group vii.

vii

The Recruitment Rules Group exists to develop the national selection process for the Foundation Programme. The
Group exists to ensure that the national Foundation Programme recruitment and selection processes are open,
transparent, legally robust and in line with good HR practice; to develop new, and/or refine existing, recruitment
processes; and to determine the components of ranking applicants, giving due consideration to feedback.
Membership and Terms of Reference can be found on
http://www.google.co.uk/url?sa=t&source=web&cd=1&ved=0CBgQFjAA&url=http%3A%2F%2Fwww.foundationprogr
amme.nhs.uk%2Fdownload.asp%3Ffile%3Dtor_rulesgroup.pdf&rct=j&q=UKFPO%20Rules%20Group&ei=PivyTd29FYK
KhQfy8YAu&usg=AFQjCNHjDptRLlVJYG6ONeyfioJBUUlEYg
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4.7.4

Four concordance panels were held over the two phases of development. The panels
consisted of between eight and 19 individuals (total n=60). Ideally, for a concordance
panel, a minimum of 10 individuals should be involved to ensure robust results. Four
papers were reviewed; one of the papers consisted of 80 items, two papers consisted of 70
items and one paper consisted of 66 items (a total of 286 items). At this stage, the tests
were not constructed as final tests i.e. no consideration was given as to spread of item
topics or domains as the aim of the concordance panels was to analyse individual items.

4.7.5

After completing a confidentiality and code of conduct form, the panel was asked to
complete the SJT items under test conditions. There was no time limit, although the panels
were told the test would take no more than two hours 30 minutes to complete.

4.7.6

Feedback on the item content was provided by the panel, and this resulted in some minor
alterations to a small number of items to provide clarification No item was altered
sufficiently to affect the interpretation of the question or the answer key.

4.7.7

Following the concordance panel meeting, a concordance analysis was undertaken to
analyse the experts’ level of agreement over the keyed response for each trial item. Using
established criteria of acceptance levels, items were deemed either to have acceptable
levels of concordance (259) or unacceptable levels of concordance (27) viii.

4.7.8

Items were selected to go forward to the pilot based on a number of considerations. Those
items with above satisfactory levels of concordance were deemed suitable for the two
phases of piloting. However, consideration was also given to feedback from the
concordance panel when selecting items. Twenty one items (all that demonstrated
satisfactory levels of concordance) were removed from the test paper due to feedback
from the concordance panel. Those that had lower, but still satisfactory, levels of
concordance were also considered in light of the evidence from the item writer and focus
group key. Broadly speaking, when the concordance key differed with the item writer and
focus group key, then it was not seen as appropriate for the item to be used in the pilot.

4.7.9

Following the concordance panel stage, 200 items were selected for the pilots over two
phases ix. x

4.8

Test Construction

4.8.1

When constructing test papers either for piloting purposes, or for operational tests, there
are a number of considerations:
•

There should be roughly two thirds ranking and one third multiple choice items within
a test paper.

viii

Please see appendix (A.1) for established criteria of acceptance levels and further statistical information
The numbers of items that went to concordance but not to pilot does not equal 86; this is because all design and review
stages were carried out over two phases and many items from phase one were reviewed and entered the review process
of phase two at various points
x
Please see appendix B for an example of a ranking SJT item and a multiple choice SJT item used as feedback questions
within both pilots
ix
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•

There should be, as far as possible, an equal split between the domains being targeted
as identified in the job analysis. As far as possible, there should also be an equal split
of between the domains within each of the item types. As outlined in 3.3.6, items do
not measure a domain exclusively. Target domains are used as a way to ensure item
writers cover the professional attributes outlined in the person specification, therefore
allowing items to be mapped against the five target domains. As such although it is
important to get a roughly equal spread of target domains, it is not necessary for this
to be an exact equal split.

•

Each item, as well as being mapped against a domain, is also assigned a ‘topic’
number. Scenarios were also assigned to three broad topics of a ‘colleague’ topic, a
‘patient’ topic or a ‘personal’ topic. Within these three broad topic areas, scenarios
were further assigned to different topic areas. Examples of topics may be; a colleague
making a mistake, an angry or violent patient, or there being difficulty attending
teaching. A good range of topic areas should be used within each paper.

•

Items should be spread throughout the paper to ensure they were not grouped
together by ‘topic’ or ‘domain’.

•

Items that include gravely serious scenarios (e.g. those involving deaths or serious
mistakes by the FY1) should not be used at the beginning of the paper, as applicants
may find these scenarios distressing initially; placing these items later on in the test
allows the applicant time to familiarise themselves with the context of the test and
what is expected of them. However, there are no fixed rules or procedures
determining this aspect.

When creating multiple papers for operational tests there are a number of considerations
to take into account:
•

There should be the same number of ranking items and the same number of multiple
choice items on each of the papers, to ensure the same range of scores and to use a
single answer sheet.

•

The spread of domains/topic areas should be as equal as possible between the papers.

•

The difficulty of all items (mean score) in the item bank will be known following
piloting. The ranges of item difficulty should be as equal as possible between the
papers.

•

The quality (discrimination) of all items in the item bank will be known. The range of
quality should be as equal as possible between the papers and should reflect the range
of item quality in the item bank as a whole.

•

Multiple papers will need to be equated to ensure that results from different papers
are comparable. In order to equate papers, there needs to be a proportion of anchor
items within each paper; these can either be common to all papers or common to
particular pairs of papers taken within a single application period. Depending on the
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equating strategy used, between 25‐40% anchor items are recommended for test
equating purposes, independent of the number of operational papers required. The
proportion would be the same for all papers. Note that the number of anchor items
may also depend on number of items in the item bank.
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Part Two: Pilot Analysis & Evaluation
5

Pilots Overview

5.1

Purpose and Specifications of the Pilots

5.1.1

A small scale initial pilot and a large scale pilot were carried out. The purpose of the initial
pilot held at four medical schools in autumn 2010 was to test the approach on a relatively
small scale before making an investment in the main pilot involving 13 UK medical schools
in spring 2011. Specifically, the initial pilot was intended to:
•

check that there could be sufficient confidence in the psychometric characteristics of
the SJT to justify a larger pilot

•

inform the design and development of an SJT for selection to the Foundation
Programme

•

expose any unforeseen issues with the administrative and logistical arrangements
before the larger pilot

5.1.2

Only the first two of these three objectives are considered in detail in this report. The third
has already been covered in a separate report to the ISFP Project Group.

5.1.3

The purpose of the large scale pilot was to:
•

undertake further psychometric analysis to be able to make recommendations as to
the design and operational (live) test specification

•

continue to pilot administrative and logistical arrangements

•

pilot a larger number of SJT items

5.1.4

The original project specifications outlined that the SJT would either be a paper‐based
machine markable test, or a computer delivered test, depending upon the outcome of a
separate investigation by MSC into the relative advantages of the two options. A third
option for test delivery was also piloted with one school, whereby the answers were
entered onto electronic handsets. After the initial review, examination of this issue was
incorporated as a tertiary purpose of the large scale pilot. While acknowledging that using
two media may impact upon applicant reactions to the test and thus the interpretation of
the data, the importance of exploring the logistics of test delivery was recognised. It was
recommended that only one medium was used per paper; using two media for a single
paper can create unsystematic error that is difficult to explain.

5.1.5

The proposed specification for the small scale pilot, as defined by the authors, was a
minimum of 400 participants over a small number of medical schools. The proposed
specification for the large scale pilot was to try to obtain 400 participants per paper, with a
targeted sample size of 2000+, sampling a wide range of medical schools. This would allow
the psychometric properties of the SJT to be fully analysed and evaluated and would mean
that greater confidence could be placed in the results.
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5.1.6

Another requirement of both pilots was that the pool of participants was representative of
the wider pool of applicants. For any voluntary pilot, this is likely to be a challenge as the
individuals will be self selecting and may represent only a sample of the population. An
associated issue relevant to the pilot population is that of test taking motivation. In any
piloting of a selection test, the motivation of those taking the test may differ to that of
applicants for a live selection test. Motivational issues may impact upon the time taken to
complete the pilot test (with individuals completing the test in a quicker time than may be
anticipated on a live test), the number of items completed (with fewer items being
completed than on a live test) and the quality of the answers provided.

5.1.8

As the pilots were carried out in a number of schools, the possible influence of other
factors is required to be controlled for as much as possible to ensure that any differences
found are due to the test content/applicant ability rather than other factors. This includes
ensuring that the tests are invigilated in a standardised way (using instructions provided)
and are conducted in similar environments (i.e. test halls).

5.2

Development of Pilot Documentation

5.2.1

An information flyer was sent out to all medical schools taking part in the pilot, to be
cascaded to students. This flyer outlined what was expected of participants, the role of the
pilot in developing the SJT and the ISFP project. Workshops were held at participating
schools to outline the purpose of the feedback and provide information on the project
which proved to be useful. In the initial pilot, due to timing issues, it was only possible to
conduct a workshop at one school. However, in the large scale pilot eleven workshops
were held in ten medical schools. Those schools unable to host a workshop were sent
relevant briefing material to cascade to their students.

5.2.2

A participant evaluation questionnaire was developed in order to capture feedback. Whilst
feedback was anonymous, participants were asked to declare their RA number so that
feedback could be linked to answers where relevant to the analysis.

5.2.3

Guidance for invigilators was developed to support the standardised administration of the
pilots at the pilot sites. Prior to the pilot, an administration document which included a
background to the project, instructions for administration on the day, invigilator checklists,
a briefing for participants and a feedback sheet was sent to all pilot leads. More
information regarding feedback from the pilot and the administration of the events is
provided in the End of Stage Report.

5.3

Pilot Administration

5.3.1

All pilots were taken under invigilated conditions. Participation in the pilots was voluntary,
although for participants from School C in the initial pilot, this was during a compulsory
teaching session.

5.3.2

As part of the initial pilot, all participants were also asked to complete a work style
measures questionnaire in order to help establish the construct validity of the SJT. Analysis
of these data can be found in Section 6.8.
39

ISFP Final Report

Page 285

Report of the SJT pilots

Appendix F

5.3.3

One medical school piloted the use of handheld devices. Participants completed the pilot
test on paper and then subsequently entered the data into the handheld devices following
completion of the test so as not to interfere with the pilot. The evaluation of the use of
handheld devices will be covered in the Final Report.

5.3.4

Incentives to participate in the pilots were provided; including feedback on the SJT and
answers to a subset of items, the experience of taking part in an SJT as preparation for
future selection processes, and a cash prize draw (one per school) with names drawn at
random.

5.3.5

A feedback session was held following each of the pilots with a member of the ISFP Project
Team or a member of medical school staff delivering a standardised slide set. The purpose
of this feedback session was to provide participants with the correct responses to five of
the questions in the test and to provide a forum in which participants could ask questions
about the SJT and the pilot process.

5.4

Evaluation Overview

5.4.1

This section outlines the psychometric analysis for the pilot. Any high stakes, high profile
test needs to meet exacting psychometric standards in terms of the quality of individual
items and of the test as a whole, including reliability, validity and fairness. The main
analysis and evaluation activities reported here include:
•

test level statistics, including reliability xi and scoring distributions

•

item level statistics, including item facility xii and effectiveness; only those items with
sufficient psychometric properties will be used in an operational test

•

analysis of group differences at a test level to explore fairness

•

evaluation of participant reactions

5.4.2. Internal reliability (Cronbach’s alpha) was calculated based on the total score for each item,
therefore meeting the assumption of independence of items when examining reliability.
5.4.3

xi
xii

Internal reliability refers to the extent of consistency of results across items within a test.
SJTs can be viewed as ‘broad band’ uni‐dimensional tests, in that the test overall aims to
measure a single, broad construct as determined by the design specification. In this
context, the SJT aims to provide an overall measure of the professional attributes required
of an F1 doctor; within this are domains, or facets, relating to this overall construct. Factor
analysis carried out on an operational test of similar specification supports this showing
one overall single factor11. As such, one statistic for internal reliability is presented, rather
than for individual target domains, as it is not the intention to provide a separate
assessment of each individual domain. Similarly, reliability is not reported for the two
different response formats. Two separate response formats are used within the test not to
tap into different skills or abilities, rather to allow a greater variety of scenarios to be
sampled.

See Appendix A.4 for details of reliability estimates recommended
See Appendix A.4 for details of item partial criteria
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5.4.4

Within this report a psychometric item level analysis is reported to provide a broad
indication of item quality. However, as the initial pilot is a primary stage in the
development of the items, items, including the scoring keys, are not finalised and are still
subject to review following the pilot.

5.4.5

Additional analysis carried out for the initial small scale pilot included analysis of the
relationships between Social Desiriability and SJT scores.

5.4.6

Additional analysis was also carried out for the large scale pilot and includes:
•

analysis of group differences at an item level to explore fairness

•

relationships between application form scores, quartiles and the SJT

•

criterion related validity analysis between exam scores and the SJT for a small sample

•

relationships between the SJT and scores on the NEO‐PIR personality measure

5.4.7

All additional analysis carried out following both pilots used the entire test i.e. poorly
performing items were not removed when analysing group differences, relationships with
other assessments or criterion related validity.

5.5

Scoring Convention

5.5.1

Following best practice, the SJT scoring key is determined through:
•

consensus at the item review stage of item writers and initial subject matter experts

•

expert judgement in a concordance panel review

•

review and analysis of the pilot data. Consideration is given to how the participants
keyed the items and the consensus between this and the key derived from the first
two stages

Keyed Candidate Rank
Rank
1
2

3

4

5

1

4

3

2

1

0

2

3

4

3

2

1

3

2

3

4

3

2

4

1

2

3

4

3

5

0

1

2

3

4

Figure 2: Scoring for ranking items
5.5.2

For ranking items, a total of 20 marks are available for each item. For each of the five
response options up to four marks are available. Marks are awarded for near misses and
the framework for scoring can be seen in Figure 2. If a participant ties two options, then
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they receive 0 marks for each of the options they tied, as they have not answered the
question. There is no negative marking employed.
5.5.3

Although 20 points are available for ranking items, if a participant offers a complete answer
to the item (i.e. does not tie ranks or have missing data), the lowest possible available
score is 8 and the highest possible score is 20 due to having a scoring system that allows for
‘near misses’. Participants who struggle to complete the question (due to time or lack of
ability) may only provide, for example, a best and/or worst response and will legitimately
receive fewer marks for this.

5.5.4

For multiple choice items, four points are available for each keyed option correctly
identified, making a total of 12 points available for each item. If a participant chooses more
than three options, then they score 0 for that item. There is no negative marking
employed. More points are available for ranking items compared to multiple response
items due to the nature of the response formats. Ranking is a more complex format where
the individual has to analyse and make a forced choice ranking of five pieces of
information, therefore ranking items are likely to demand more cognitive effort than
multiple response items.

5.5.5

Participants who do not complete items have these items scored as ‘missing’ and receive 0
for that item. Participants are not credited with random guesses on the items that they did
not complete, nor are they encouraged to guess at any of the items as this is not part of
the scoring algorithm.

5.5.6

Scoring SJTs is a complex process and the choice of methodology for how to score the
items is not straightforward. There are inevitable consequences of using two response
formats and this will result in difficulties in trying to ensure that the scoring convention is a
reflection of the input from the applicant. Alternatives for this have been considered i.e.
not providing points for near misses, or systematically subtracting eight from each ranking
item. This latter option has been trialled in the SJT used for Acute specialties and
demonstrated reliability and has been able to differentiate between applicants10, however
any changes to the scoring convention need to be carefully considered.
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6

Initial Pilot

6.1

Pilot Test Specification

6.1.1

The pilot paper consisted of 65 items; 42 ranking and 23 multiple choice. The design
specification recommended that the test consisted of 60 items. Five extra questions were
added to the test to allow feedback to be provided to participants, including providing the
scoring key.

6.1.2

As far as possible, an equal number of items from each of the five target domains were
selected for the paper, in order to ensure sufficient and broad coverage of the relevant
professional attributes. The breakdown of items by domain is outlined below:
•

Commitment to Professionalism ‐ 14

•

Coping with Pressure ‐ 15

•

Effective Communication ‐ 12

•

Patient Focus ‐ 10

•

Working Effectively as Part of a Team ‐ 14

6.1.3

A spread of item topics was also aimed for. Ideally a greater range of topic areas would
have been in the pilot test; however this was constrained by the number of available items.
For an operational (live) test, a greater number of items in a broader range of topic areas
will be available.

6.1.4

The total score available for the paper was 1116.

6.1.5

As outlined in the literature review, there are various scoring methods that can be
employed when analysing SJT results; rational keying and empirical keying. In this report,
the results are provided using both types of scoring in order to obtain a full picture of the
results, to inform the development of the SJT scoring methodology, and for future piloting.

6.2

Sample

6.2.1

A total of 455 participants completed the pilot SJT paper in autumn 2010. The table below
outlines the number of participants involved from each medical school.
No. of participants

Percentage of Overall
Sample

School A

72

15.8%

School B

53

11.6%

School C

224

49.2%

School D

106

23.3%

Total

455

100%

Table 13: Number of participants at pilot sites
43

ISFP Final Report

Page 289

Report of the SJT pilots

Appendix F

6.2.2

Demographic data about participants was collected by cross referencing to their
application to the Foundation Programme (except for 21 participants (4.6%) for whom the
FPAS score was unknown, likely to be because they had applied to the academic
programme which is via a separate system).

6.2.3

Table 14 outlines the breakdown of participants by sex. Overall, more females participated
in the pilot (275, 60.4%) than males (159, 34.9%).
Male

Female

Not declared

No. of
participants

159

275

21

% of participants

34.9%

60.4%

4.6%

Table 14: Number of participants at pilot sites
6.2.4

Table 15 outlines the breakdown of participants by ethnicity. The majority of participants
reported their ethnicity as white (319, 70.1%), the smallest proportion of participants (10,
2.2%) reported their ethnicity as Black and Chinese.
White

Asian

Black

Chinese

Mixed

Other

Not
declared

No. of
participants

319

67

10

10

12

7

30

% of participants

70.1%

14.8%

2.2%

2.2%

2.6%

1.5%

6.6%

Table 15: Ethnicity (6 groups) of participants
6.2.5

Table 16 outlines the breakdown of participants’ ethnicity (white and Black and Minority
Ethnic (BME) groups). Three hundred and nineteen (70.1%) participants reported
themselves as white and 106 (23.3%) participants reported themselves as being from Black
and Minority Ethnic groups.
White

BME

Not declared

No. of
participants

319

106

30

% of participants

70.1%

23.3%

6.6%

Table 16: Ethnicity (two groups) of participants
6.2.6

Table 17 outlines the breakdown of participants’ nationality. Overall, the majority of
participants (378, 83.1%) reported themselves as British. Thirty (6.6%) participants
reported their nationality as being something other than British.
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British

Non‐British

Not declared

No. of
participants

378

30

47

% of participants

83.1%

6.6%

10.3%

Table 17: Nationality of participants
6.2.7

The mean age of the sample was 24.7 years, with a range of 22 – 43 years.

6.2.8

Data were taken from participants’ applications to the Foundation Programme. The
quartile scores and competency based application form (white space question) scores for
the participants were examined. Table 18 below outlines the descriptive statistics for these
scores; mean, range and standard deviation xiii. Application form data are provided for both
questions 1‐6 (career history and competency questions) and questions 2‐6 (competency
questions only). Ideally, the application scores should be normally distributed. The quartile
score should show a good spread of scores with roughly equal numbers in each quartile, as
would be expected in a full operational sample. It should be noted that this information
was only available for 408 participants due to incorrectly completed identification
numbers.
Mean

Range

Standard
Deviation (SD)

Application form Qs 1‐6

40.0

16‐55

6.2

Application form Qs 2‐6

38.2

16‐50

5.7

Quartile score

37.1

34‐40

2.2

Table 18: Descriptive statistics for application form scores and quartiles
6.2.9

The descriptive statistics, and examination of the histograms in Figures 3 and 4 below,
indicate that the data are normally distributed and shows a good spread of scores.

xiii

Standard deviation indicates how much variation there is from the mean. A low standard deviation
indicates that the data points tend to be very close to the mean, whereas high standard deviation indicates
that the data is spread out over a large range of values.
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Figure 3: Histogram for Application Form Total

Figure 4: Histogram for Quartile scores
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6.3

Overall Summary of Results

6.3.1

Overall, 5.1% of participants (23) did not finish the test, categorised by not completing item
65. 4.4% of participants (20) did not complete the last five questions and 1.9% of
participants (8) did not complete the last 10 questions. This indicates that the test can be
considered to be a ‘power test’ rather than a speed test and the majority of the population
(94.9%) completed the test (characterised by completing the last question) within the two
hours.

6.3.2

All items were completed by 89% of participants (405), with no clear pattern of missing
data (with the exception of the missing items outlined above). 4.4% of participants (20)
missed more than five questions.

6.3.3

On the participant evaluation form, participants were asked to record the time taken to
complete the test if they completed it in less than two hours. The evaluation form was
completed by 428 of the 455 participants. 3.1% (14) of participants reported completing
the test in 60 minutes or less. The shortest time reported to complete the test was 45
minutes (last item attempted). This is an extremely short time to complete the pilot test
and it is likely to represent a lack of test taking motivation. 28.4% (129) of participants
reported completing the test between 60 and 90 minutes, and 36.7% (167) of participants
reported completing the test between 90 minutes and 120 minutes. Therefore, 68.1% (310)
of participants indicated that they completed the test in less than the two hours available.
0.9% (4) of participants reported that they completed the test in 120 minutes and 1.3% (6)
individuals reported that they completed the test in more than 120 minutes with the
longest time reported of 150 minutes (due to extra time allowed or reasonable
adjustment). 135 participants did not provide information regarding how long it took them
to complete the test.

6.3.4

After an initial review of the results, two participants were removed from the analysis. One
individual’s response was removed as only the first part of the test was completed. Another
individual’s response was removed due to an erratic answer pattern (only choosing one
answer in each of the multiple choice items, instead of three). The sample figures we have
therefore presented aim to give the most useful view of the pilot results by excluding only
those participants with unusually high levels of missing data and/or erratic response
patterns. In an operational test, analysis would be completed on the entire sample, and
figures reported as such.

6.4

Test Level Analysis

6.4.1

As outlined above, results are reported for two scoring methods; rational scoring (using
concordance data) and empirical scoring (using live data). Table 19 below shows a
summary of the test level results and Figures 5 and 6 provide an illustration of the
distribution of scores.
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Scoring

N

Reliability
(α)

Mean

Mean%

Skew

SD

Min

Max

Rational

453

0.74

870.1

78.0%

‐0.94

37.3

682

952

Empirical

453

0.77

899.6

80.6%

‐0.85

39.7

710

992

Table 19: Test level analysis results

Figure 5: Histogram of rational scoring
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Figure 6: Histogram of empirical scoring
6.4.2

For both scoring methods, test statistics showed a high level of internal reliability xiv (α=0.74
‐ 77), only slightly under the level of internal reliability required for a high stakes
assessment (α=0.80). This is very encouraging considering it is the first time that an SJT has
been used in this context.

6.4.3

The mean score represents between 78.0% and 80.6% of the total marks available
(maximum possible score was 1116).

6.4.4

In terms of scoring distribution, there was a wide range of scores (minimum 682 and
maximum 952 for rational scoring and minimum 710 and maximum of 992 for empirical
scoring). This range of scores provides a good spread and shows that overall the test is able
to differentiate between applicants.

6.4.5

Overall the distribution of scores is very slightly negatively skewed (see Figures 5 & 6).
However, results show a close to normal distribution and indicate that the SJT is capable of
differentiating between applicants, although inevitably there are a number of tied scores.

6.4.6

Analysis of response patterns suggests that the several low scores observed are not due to
participant response format errors such as tying ranks (for ranking items) or providing more
than three responses (for multiple response items) but are due to participants not finishing
the test (see 6.3.2).

xiv

Refers to the extent of consistency of results across items within a test

49

ISFP Final Report

Page 295

Report of the SJT pilots

Appendix F

6.4.7

Correlation analysis showed a high level of agreement between the rational keying and
empirical keying (r =.96, p<.001). This suggests that rational keying closely represents
empirical keying, and supports the intended use of rational keying for the operational test.
If the correlation between the two were low, (i.e. conflict between the two responses) it
may indicate that that rational approach would need to be reviewed.

6.5

Item Level Analysis

6.5.1

Item analysis was used to look at the difficulty and quality of individual SJT items. Together
these can help identify how well the items differentiate between applicants and the results
are used to further refine the items and scoring keys.

6.5.2

Item facility (difficulty) is shown by the mean score for each item (out of a maximum of 20
for ranking items and 12 for multiple response items). If the facility value is very low, then
the item may be too difficult and may not yield useful information. This may also indicate
that the scoring key for these particular items may need to be examined again, as there
may be little consensus between participants and the concordance panel. If the facility
value is very high, then the item may be too easy and may not provide useful information
or differentiate between applicants. Broadly speaking, a range of item facilities is needed
for an operational test, with few very easy (characterised by a mean score of greater than
90% of the total available score) or very difficult (characterised by a mean score of less than
30% of the total available score) items. However, this specification depends on the purpose
of the test; if the aim was only to select the very best performers, then more difficult items
would be needed. However, in this context where applicants are being ranked and few if
any are to be deselected, it is not necessary to have many very difficult items. Within this
test, ‘very easy’ equates to a score of 18 for ranking and 10.8 for multiple choice, and ‘very
difficult’ equates to 6 for a ranking and 3.6 for a multiple choice.

6.5.3

The standard deviation of scores for an item should also be considered. If an item’s
standard deviation is very small (i.e. most candidates are scoring close to the mean for that
item), it is likely to not be differentiating between applicants. The standard deviation for an
item should be at least 1.0.

6.5.4

When using rational scoring, item facility for ranking items ranged from 14.3 to 18.8 with a
mean of 16.2. Four items had a mean score of 18 or above. This suggests that these items
may be too easy to provide any useful information about applicants. Item facility for
multiple response items ranged from 6.1 to 11.5 with a mean of 8.2. Two items had a mean
score of 10.5 or above and consideration should be paid by a psychometrician to removing
these items as they may be too easy to provide any useful information about applicants.
Each item produced a standard deviation of between 1.5 and 3.3. For all ranking and
multiple choice items, a proportion of candidates achieved the maximum possible score for
the item, as would be anticipated.

6.5.5

When using empirical scoring, item facility for ranking items ranged from 14.2 to 18.8 with
a mean of 16.7. Six items’ mean scores were 18 or above and consideration should be paid
to removing these items as they may be too easy to provide any useful information about
applicants. Item facility for multiple response items ranged from 6.1 to 11.5 with a mean of
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8.6. Two items had a mean score of 10.5 or above and consideration should also be given
to removing these items as they may be too easy to provide any useful information about
applicants. Each item produced a standard deviation of between 1.5 and 3.3. For all ranking
and multiple choice items, some participants received the maximum score available for
that item. These results only differ slightly from the rational scoring, with slightly higher
means for both ranking and multiple choice items, as would be anticipated with empirical
keying. This supports the intended use of rational scoring as the scoring method.
6.5.6

Item quality was determined by the correlation of the item with overall SJT score, not
including the item itself (item partial). This analysis compares how individuals perform on a
given item with how they perform on the test overall. It would be expected that high
scoring participants overall would select the correct answer for each item more often than
low scoring participants, i.e. the item discriminates between good and poor applicants. This
would show a good to moderate correlation/partial. A poor correlation would indicate that
performance on the individual item does not reflect performance on the test as a whole
and the item requires further review/revision before being used again xv.

6.5.7

For rational scoring, item partials ranged from ‐0.03 to 0.43, with a mean of 0.17. The item
analysis showed that 25% (16) of items were classified as good (item partial >=0.25), 23%
(15) as satisfactory (item partial 0.17‐0.24), 14% (9) were classified as moderate (item
partial 0.17=0.13) and 38% (25) were classified for further review in future (item partial
<0.13). This level of item success (62% acceptable) is typical for SJT development and
further review will help to identify the reasons for poor performance of particular items.
Five items showed negative item partials, suggesting possible key errors. In this case,
removal of any of the less well performing items did not increase the reliability of the test
and all items were retained for the remainder of the analysis.

6.5.8

For empirical scoring, item partials ranged from 0.04 to 0.42, with a mean of 0.19. The item
analysis showed that 22% (14) of items were classified as good (item partial >=0.25), 32%
(21) as satisfactory (item partial 0.17‐0.24), 19% (12) were classified as moderate (item
partial 0.17‐0.13) and 28% (18) were classified for further review (item partial <0.13). No
items were negatively correlated with the test overall (negative item partial), which is
typical of empirical scoring. Again, here the removal of any of the less well performing
items did not significantly increase reliability. Further breakdown of the item level results
can be found in Appendix C.

6.5.9

The item level results indicate that well over half of the items work well and differentiate
sufficiently between applicants. This is an encouraging result for the first use of a test.
Where the empirical key differs from the rational key, agreement is being sought with
Subject Matter Experts as to whether the empirical key is appropriate. If so, these items
can then be placed in the item bank and used in the live test without the need for further
piloting.

xv

See Appendix A.5 for further details of item partial acceptability criteria
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6.5.10 Analysis at an item level indicates that some items do not effectively differentiate between
applicants in their present form. This could be for a number of reasons, e.g. weaker
participants are guessing the correct response, an item does not assess what is being
assessed in the rest of the test, an item is too easy or too difficult to differentiate between
applicants. Negative partial correlations indicate that the current item key may be
incorrect. When judging the overall quality of the test it should be noted that it is not
necessary for all test items to differentiate greatly between applicants in order to create a
reliable and effective test, although this would be ideal, so long as there is sufficient
differentiation in the test overall. There are other important considerations in test design
such as item content and ensuring a sufficient coverage of the target professional attribute
domains in the test specification. For those items identified as having low capacity to
differentiate between applicants in this pilot, further reviews will be conducted to explore
the reasons for the results and updates will be made where appropriate.

6.6

Group Differences

6.6.1

In order to examine fairness issues regarding the use of a SJT for selection in to the FP,
group differences in performance within the participant sample were analysed on the basis
of sex, age and ethnic group using the rational scoring method.

6.6.2

Table 20 shows group differences in performance on the pilot SJT based on sex. Female
participants scored slightly higher than male participants (by approximately 0.3 SD) and a t‐
test showed that this difference was statistically significant (p<0.01). This is a typical finding
with many assessment methods across many occupational groups and comparable with
other selection methods.12,13
Sex

N

Mean

SD

Sig Difference

Male

158

862.3

38.5

p<0.01

Female

274

874.0

35.3

Table 20: Group differences by sex
6.6.3

Table 21 shows group differences in performance on the pilot SJT based on ethnicity.
Caution should be employed when interpreting these results due to the very small sample
sizes of the majority of the groups. The highest performing group was ‘Chinese’ and the
lowest performing group was ‘other ethnic group’. Further analysis of ethnic group
differences should be examined in future.
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Ethnicity

N

Mean

SD

White

318

876.5

31.8

Asian

66

845.7

36.4

Black

10

864.5

30.9

Mixed

12

882.2

40.2

Chinese

10

884.6

30.1

Other Ethnic
Group

7

799.4

70.3

Not Stated

12

838.5

34.5

Table 21: Mean scores by ethnicity
6.6.4

Table 22 shows group differences in performance on the pilot SJT based on ethnicity by
white and Black and Minority Ethnic (BME) groups. White participants scored higher than
BME participants (by approximately 0.6 SD) and a t‐test showed that this difference was
statistically significant (p<0.01). This is a typical and comparable finding with many
selection methods and examinations14. Further research here is essential for more fully
understanding the issues for the individuals involved and, most importantly, for the
contexts within which these observed findings occur. Without detailed systematic research
in this area, causal factors cannot be reliably identified15.
Ethnicity

N

Mean

SD

Sig Difference

White

318

876.5

31.8

p<0.01

BME

105

852.3

43.3

Table 22: Group differences by ethnicity
6.6.5

Table 23 shows group differences in performance on the pilot SJT based on ethnicity (white
and BME groups) and sex. The descriptive statistics suggest that both sex and ethnicity are
contributing to the observed score differences, with white females the highest performing
group and BME males the lowest performing group.
Male

Female

Ethnicity

N

Mean

SD

N

Mean

SD

White

107

869.2

35.4

211

880.2

29.2

BME

44

848.7

42.2

61

854.9

44.3

Table 23: Group differences by ethnicity and sex
6.6.6

In terms of age, there was no significant correlation (Spearman’s rho) between age and
scores on the SJT.
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6.7

Construct Validity

6.7.1

All participants in the initial pilot were asked to complete a measure of Social Desirability
(Marlowe Crowne Social Desirability scale, Crowne & Marlowe, 1960). Social Desirability
bias is a term used in scientific research to describe the tendency of respondents to reply in
a manner that will be viewed favorably by others. This will generally take the form of over
reporting good behavior or underreporting bad behavior. If a participant answers in a
socially desirable manner on the Social Desirability measure, then they may be answering
similarly on the SJT and ‘faking good’ xvi.

6.7.2

The Social Desirability measure consists of 10 items on a 5 point Likert scale. Six of the
items are reverse coded. The total maximum score is 50. A high score indicates high levels
of social desirability; that is participants have a higher need for social approval.

6.7.3

57 participants had to be removed from the analysis due to the lack of identification
numbers and/or lack of participation in the measure. Analysis of the measure was carried
out and the descriptive statistics can be seen in Table 25 below. A histogram shows the
measure to be normally distributed.
N

Mean
Score

Min

Max

SD

Skew

Reliability

396

34.4

19

47

5.0

‐0.30

0.62

Measure
Social Desirability

Table 25: Descriptive statistics for Social Desirability
6.7.4

The mean score (34.4) indicates that participants were, on average, not responding to the
Social Desirability scale in a socially desirable way. From this, it can be suggested in
principle that participants were not responding to the SJT is a socially desirable way or
‘faking good’. A correlational analysis was also carried out between the social desirability
scale and the SJT score; this was not significant (r=‐.04, p=0.43), indicating that those that
did demonstrate higher levels of social desirability, were not performing better on the SJT.
From this exploratory research, it can be concluded that the SJT is less susceptible to faking
than other selection methods and is also evidence that the SJT should be resilient to
coaching.

6.8

Participant Feedback

6.8.1

All participants were asked to complete an evaluation questionnaire regarding their
experience and perception of the SJT. A total of 428 participants completed the
questionnaire (94.1% response rate).

6.8.2

Participants were asked to indicate their level of agreement with several statements
regarding the content of the SJT paper, the results of which are shown below.

xvi

This is a term used by researchers for false answers given by interviewees and respondents to questionnaires in an
attempt to present themselves in a favourable light.
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Strongly
Disagree
Disagree %
%
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Neither

Agree
%

Strongly Agree
%

%

The information I was given about
the pilot was clear and helpful

The instructions for the test were
clear and easy to understand

The test seemed well‐run and well‐
invigilated

The content of the test seemed
relevant to the Foundation
Programme

The scenario content seemed
appropriate for my training level

The level of difficulty of the test was
appropriate

The content of the test appeared to
be fair

The results of the test should help
selectors to differentiate between
weaker and stronger candidates
Table 26: Pilot participant evaluation form responses
6.8.3

78.7% of participants agreed or strongly agreed that the content of the test seemed
relevant to the Foundation Programme, 76.8% of candidates agreed or strongly agreed that
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the scenario content seemed appropriate for my training level and 72.5% of participants
agreed or strongly agreed that the level of difficulty of the test was appropriate.
Participants were asked if they disagreed with the previous statement to indicate of they
felt the test was too hard or too easy. Fifty two participants responded; 32.7% reported
that they felt the test was too easy and 67.3 responded that the test was too hard. 67.7%
of participants agreed or strongly agreed that the content of the test appeared to be fair.
Only 32.1% of participants agreed or strongly agreed that the results of the test should help
selectors to differentiate between weaker and stronger participants, however 31.5%
neither agreed nor disagreed with this statement.
6.8.4

In the free text box, 311 people provided a comment (73% of those who completed the
questionnaire). A total of 416 separate issues were captured. Common themes found in
responses can be summarised as follows and are also outlined in Appendix A.3. Many of
the comments refer to queries that were answered as part of the feedback session and the
responses to these queries as discussed in the feedback sessions are also outlined in the
table in Appendix A.2.
• Many participants felt that the SJT was a good idea, relevant, useful and fair and
better than the current process. It was commented that the scenarios were
realistic and relevant to foundation training.
• Many participants felt that the SJT could be used in the selection process alongside
other measures, for example the current application process, medical exams or
interviews. A small number of participants felt the test should not be used at all.
• Several participants commented that the SJT did not allow participants to
demonstrate the reasoning/thought process behind their responses, and others
felt the test was impersonal and did not allow them to show their personality.
• Some participants felt that the scenarios reflected experience they would not gain
until FY1. Some felt that some scenarios were not realistic, ambiguous or
subjective.
• A number of participants felt that the test consisted of repetitive items and that
the test should be shortened as it resulted in fatigue.
• Some participants felt that they needed more time, although some reported that
the two hours was sufficient to complete the questions.

6.9

Conclusions and Recommendations from Initial Pilot

6.9.1

The psychometric analysis of the initial pilot presented is evidence that the SJT is a reliable
measurement methodology in this context and is able to differentiate sufficiently between
applicants. Item‐level analysis showed the majority of the SJT items worked well.

6.9.2

Analysis of the results from the initial pilot indicates that 60 items is a sufficient number to
ensure a reliable test. Feedback indicated that some participants felt that the piloted test
was too long, produced fatigue, and contained repetitively similar questions. It is therefore
recommended that the tests in the large‐scale pilot should each contain 60 items, rather
than 65, and further analysis of the test length carried out.
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6.9.3

The time allowed for the test should remain at two hours to ensure it is a ‘power’ test
rather than a ‘speed’ test. Given the number of professional attribute domains to be tested
a two hour test is optimum to ensure broad coverage of domains. In the initial pilot the
majority of participants completed the test (94.9%); however participant feedback was
mixed as to whether there was too much or too little time allowed.

6.9.4

The test should continue to consist of roughly two thirds ranking and one third multiple‐
choice, as outlined in the design specification. The response instruction ‘what should you
do’, rather than ‘what would you do’, should also be retained.

6.9.5

It is recommended that rational keying, rather than empirical keying is employed in the
large scale pilot. The high correlation (r =.96, p<.001) between the two methods supports
this view and evidence suggests that rational keying is a valid approach to scoring SJTs15.

6.9.6

The concordance panel held in September 2010 produced only satisfactory levels of
concordance on some items, possibly because some of the participants did not have
sufficient recent practical experience of working closely with FY1 trainees in a work setting.
The selection and recruitment of participants for the forthcoming concordance panel
meetings should ensure that all participants meet the target profile.

6.9.7

The FY2 focus group reviews were productive in ensuring item content was appropriate
and relevant. However, organising and facilitating separate review meetings was labour
intensive, so the option of combining them in some way with the concordance panel events
to improve resource efficiency should be explored.

6.9.8

The demographic data about participants, which was collected during the pilot from the
Foundation Programme Application System (FPAS) system, was sufficient to allow analysis
of group differences. However, the FPAS data was not available for a small number of the
participants, as some had not made FPAS applications, and others had provided incorrect
FPAS identification numbers and could not be matched with their FPAS data. For the main
pilot, the option should be explored of collecting demographic data directly from the
participants during the SJT (via additional boxes on the answer sheet).

6.9.9

In any piloting of a selection test, the motivation of those taking the test may differ to that
of applicants for a live selection test. Motivational issues may have impacted upon the time
taken to complete the pilot test (with individuals completing the test in a quicker time than
may be anticipated on a live test), the number of items completed (with fewer items being
completed than on a live test) and the quality of the answers provided. To increase
motivation in future pilots it is essential that participants are fully informed as to the
purpose and the background of the SJT, including some of the key issues that were raised
during the feedback sessions in the initial pilots.

6.9.10 The diversity of individuals involved in the development of the SJT was monitored
throughout the process. Results indicate that a diverse range of individuals, with regards to
sex, age and ethnicity, were involved in the process. Efforts should continue to be made to
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ensure that there is a diverse range of individuals involved in the development of the SJT in
the future.
6.9.11 Differences in performance between males and females and between ethnic groups were
found in the SJT pilot; on average males scored slightly lower than females, and the Black
and Minority Ethnic (BME) group scored significantly lower than the white ethnic group.
Findings of this nature and magnitude are typical with many selection methods across
many occupational groups. 12, 13, 14 Although during test development item writers were
asked to ensure that the language used did not unfairly discriminate against participants
who were not trained in the UK, an additional language and diversity check is
recommended to be carried out as part of the development of the current design
methodology to help ensure that the content of the items does not unfairly discriminate
against any particular group due to a factor unrelated to the job specification. This is in line
with UK employment law. Analysis of group differences in test scores and selection process
outcomes should be continued to be monitored for future tests.
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7

Large scale Pilot

7.1

Pilot Test Specification

7.1.1

The large scale pilot consisted of three pilot papers. This was to ensure that the maximum
number of items could be piloted, whilst also ensuring that a sufficient sample size in terms
of number of participants where possible for each paper.

7.1.2

Each paper consisted of 60 items; 40 ranking and 20 multiple choice. Within each of the
papers, 15 of the items were anchor items common to each paper. This was to assist with
analysis of the three papers; i.e. whether the anchor items performed the same or
differently in the three tests. At this stage, it was not possible to use these anchor items to
equate the tests as this was the first time the items had been piloted. In addition, five
items from the initial pilot were also included as part of the 60 items. These were the items
that were used for feedback to participants with the aim of using these for feedback to
participants again. Therefore, overall there were 20 anchor items and these were all
included in all further analysis. An outline of the spread of the domains for the 20 anchor
items is outlined below.
Anchor items
•
•
•
•
•

7.1.3

Commitment to Professionalism ‐ 7
Coping with Pressure ‐ 3
Effective Communication ‐ 5
Patient Focus ‐ 2
Working Effectively as Part of a Team ‐ 3

As far as possible, an equal spread of target domains were selected for each paper,
however the proportion of items from each target domain is also a reflection of the
number of items written within each domain. However, this also had to be balanced with
item response format and topic when constructing the papers. An outline of the spread of
domains for each of the papers is outlined below:
a) Paper One
•
•
•
•
•

Commitment to Professionalism ‐ 21
Coping with Pressure ‐ 12
Effective Communication ‐ 10
Patient Focus ‐ 8
Working Effectively as Part of a Team ‐ 9

b) Paper Two
•
•
•
•
•

Commitment to Professionalism ‐ 22
Coping with Pressure ‐ 11
Effective Communication ‐ 11
Patient Focus ‐ 7
Working Effectively as Part of a Team – 9
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c) Paper Three
•
•
•
•
•

Commitment to Professionalism ‐ 24
Coping with Pressure ‐ 10
Effective Communication ‐ 11
Patient Focus ‐ 6
Working Effectively as Part of a Team ‐ 9

7.1.4

There were a total of 1040 marks available for each version of the SJT paper.

7.2

Sample

7.2.1

There were a total of 639 participants in the large scale pilot. As outlined in 5.1.5, it was
recommended that 400 participants per paper participated in the large scale pilot. This
would provide sufficient numbers to allow the psychometric properties of the SJT to be
fully analysed and evaluated and would mean that greater confidence could be placed in
the results. However, a minimum of 200 participants taking each test would be sufficient to
obtain meaningful results and to have confidence in the results.

7.2.2

A breakdown of the number of participants who sat each of the three papers can be seen
in Table 27 below. Only one version of a paper was undertaken at each school for logistical
reasons, and to minimise security risk with the items. As two papers had less than 200
participants, caution should be used when interpreting the results, particularly for Paper
One and Paper Three.

7.2.3

There was an unequal split of participants between the three papers. Although attempts
were made to ensure an equal as possible split between the three papers, the number of
participants within each of the schools meant that this was not possible.
No. of participants

Percentage of Overall Sample

Paper One

138

21.6%

Paper Two

344

53.8%

Paper Three

157

24.6%

Table 27: Number of participants taking each paper
7.2.4

Thirteen medical schools participated in the pilots and the breakdown of the number of
participants from each medical school is outlined in Table 28.
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No. of
participants

Percentage uptake
from school

Percentage of
Overall Sample

Paper
Taken

School E

100

29.4%

15.6%

2

School F

11

7.3%

1.7%

3

School G

57

43.8%

8.9%

2

School H

116

43.0%

18.2%

2

School I

53

16.1%

8.3%

1

School J

9

15.0%

1.4%

1

School K

15

5.2%

2.3%

1

School L

36

14.4%

5.65

3

School M

64

25.6%

10.05

3

School N

71

47.3%

11.1%

2

School O

45

14.1%

7.0%

3

School P

41

24.8%

6.4%

1

School Q

20

8.3%

3.1%

1

Table 28: Number of participants at pilot sites
7.2.5

Participant demographic data were collected directly. Table 29 outlines the breakdown of
participants by sex. Overall, more females participated in the pilot (401, 62.8%) than males
(228, 35.7%) (reflecting the male/female split of medical students) and the proportion of
males and females is roughly equal across all three papers.

Overall

Paper One

Paper Two

Paper Three

Male

Female

Not declared

No. of participants

228

401

10

% of participants

35.7%

62.8%

1.6%

No. of participants

47

89

2

% of participants

34.1%

64.5%

1.4%

No. of participants

122

217

5

% of participants

35.5%

63.1%

1.5%

No. of participants

59

95

2

% of participants

37.8%

60.9%

1.3%

Table 29: Participant sex by paper
7.2.6

Table 30 outlines the breakdown of participants by ethnicity. Overall, the majority of
candidates reported their ethnicity as white (436, 68.2%) with the smallest proportion of
candidates (14, 2.2%) reporting themselves as being black. This reflects the medical
student profile in the UK. The proportion of ethnic breakdown is roughly the same across
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all three papers, with Paper Two having a slightly higher proportion of white participants
than Paper One and Paper Three.
White

Overall

Paper
One

Paper
Two

Paper
Three

No. of
participants

436

% of participants

Asian

Black

Chinese

Mixed

Other

Not
declared

89

14

31

23

24

22

68.2%

13.9%

2.2%

4.9%

3.6%

3.8%

3.5%

No. of
participants

92

22

1

6

7

5

5

% of participants

66.7%

15.9%

0.7%

4.3%

5.1%

3.6%

3.6%

No. of
participants

241

45

6

12

13

16

11

% of participants

70.1%

13.1%

1.7%

3.5%

3.8%

4.7%

3.2%

No. of
participants

103

22

7

13

3

3

5

% of participants

66.1%

14.1%

4.5%

8.3%

1.9%

1.9%

3.2%

Table 30: Participant ethnicity (5+1 groups) by paper
7.2.7

Table 31 outlines the breakdown of participants’ ethnicity (White and Black and Minority
Ethnic (BME) group). 436 (68.2%) participants reported themselves as white and 181
(28.3%) participants reported themselves as being from Black and Minority Ethnic groups.
Paper Two had a slightly higher proportion of white participants (70.1%) than Paper One
(66.7%) and Paper Three (66.0%).

Overall

Paper One

Paper Two

Paper Three

White

BME

Not declared

No. of participants

436

181

8

% of participants

68.2%

28.3%

1.3%

No. of participants

92

41

5

% of participants

66.7%

29.7%

3.6%

No. of participants

241

92

11

% of participants

70.1%

26.7%

3.2%

No. of participants

103

48

5

% of participants

66.0%

30.8%

3.2%

Table 31: Participants ethnicity (2 groups) by paper
7.2.8

Table 32 outlines the breakdown of participants’ nationality. Overall, the majority of
participants (553, 86.55%) reported themselves as British. 69 (10.8%) participants reported
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their nationality as being other than British. The breakdown across the three papers is
roughly the same, with slightly more participants reporting themselves to be British in
Paper One compared to Paper Two (2.5%) and Paper Three (4.5%).
British

Overall

Paper One

Paper Two

Paper Three

Non‐British

Not declared

69

6

No. of
participants

553

% of participants

86.5%

10.8%

0.9%

No. of
participants

123

12

3

% of participants

89.1%

8.6%

2.2%

No. of
participants

298

37

9

% of participants

86.6%

10.7%

2.6%

No. of
participants

132

20

4

% of participants

84.6%

12.8%

2.6%

Table 32: Participant nationality by paper
7.2.9

The mean age of the sample was 24.8 years, with a range of 21 – 48 years.

7.2.10 Participants were asked if they had a disability, as outlined by the Disability and Equality
Act (2010). 14 (2.2%) participants stated that they had a disability.
Yes:
Disability

No:
Disability

Prefer not to
disclose

Not
declared

No. of participants

14

588

12

25

% of participants

2.2%

92.0%

1.9%

3.9%

Table 33: Participants by disability
7.2.11 In addition to reporting whether they had a disability, on the evaluation form provided to
all participants on completion of the test, participants were asked that if they had received
extra time, having being classified as having a disability according to the Disability and
Equality Act (2010), how much extra time they had been provided with whether they had
been provided with. Fifty eight participants said they had extra time, ranging from five
minutes to 90 minutes, however it is likely that participants did not complete this form
accurately as 30 minutes (n=24) is the recommended extra time for participants with a
disability (25% of two hours) and in addition, only 14 participants overall were reported as
having a disability. This data therefore has limited use.
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7.2.12 To assist with establishing the equivalence of those taking the three papers, the quartile
scores and competency based application form (white space question) scores for the
participants taking the three tests were examined. Ideally, each population’s scores should
be normally distributed and should show a good and comparable spread of scores for both
the application form and the quartile score as would be expected in a full operational
sample. It should be noted that this information was not available for all participants due
to incorrectly completed identification numbers.
7.2.13 The results show that participants who took Paper One had slightly higher overall
application form scores (Q1‐6 and Q2‐6) than those participants who took Paper Two and
Paper Three and t‐test analyses shows that these differences are significant. There was no
difference in quartile scores. It may therefore be expected that that the overall score for
Paper One would be higher than for Paper Two or Three, as these participants have scored
significantly higher on the application form. This is based on the assumption that the
application form is a reliable and valid assessment method which correlates positively with
the SJT.
Paper One (n=128)

Paper Two (n=310)

Paper Three (n=133)

Mean

Range

SD

Mean

Range

SD

Mean

Range

SD

Application
Form Qs 1‐6

42.2

29‐56

6.2

40.1

21‐57

7.0

39.8

14‐52

6.9

Application
Form Qs 2‐6

39.2

27‐48

5.4

37.7

21‐50

6.1

37.4

13‐48

6.4

Quartile
score

37.7

34‐40

2.1

37.4

34‐40

2.2

37.1

34‐40

2.4

Table 34: Application form and quartile scores by paper
7.2.14 The range of scores on the application form is less for Paper One, than either Paper Two or
Paper Three. The standard deviation is also slightly lower for Paper One compared to the
other two papers. The standard deviation indicates how much variation there is from the
mean. A low standard deviation indicates that the data points tend to be very close to the
mean, whereas a higher standard deviation indicates that the data is spread out over a
large range of values. Further examination of the spread of scores (illustrated in Figures
9,10 & 11 below) shows that Paper One is less normally distributed than Paper Two, and
Paper Three is slightly skewed.
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Figure 9: Histogram for Application Form Total for Paper One
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Figure 10: Histogram for Application Form Total for Paper Two

Figure 11: Histogram for Application Form Total for Paper Three
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7.2.15 The range for the quartiles is the same for all three papers with similar standard deviations.
However, further examination of the data shows that the distribution of scores for the
three papers is not fully comparable with there being a higher proportion of participants in
Paper One scoring at the higher end of the quartiles with Papers Two and Three having
more of an even spread.

Figure 12: Histogram for Quartiles for Paper One
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Figure 13: Histogram for Quartiles for Paper Two

Figure 14: Histogram for Quartiles for Paper Three
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7.3

Overall Summary of Results

7.3.1

Overall, 18 participants did not finish the test, categorised by not completing item 60. This
represents only 2.8% of the entire population. In Paper One, only one candidate (0.7%) did
not complete the final question, in Paper Two, 12 people (3.5%) did not complete the final
question and in Paper Three, five participants (3.2%) did not complete the final question.
This is very encouraging and following the initial pilot, reconfirms that the SJT is a power
test, rather than a speeded test with 97.2% of participants completing the test. This
indicates that 120 minutes is an appropriate length of time to complete 60 questions.
Analysis of candidate’s opinions with regards to the length of the test will be used in
conjunction with these results to make a recommendation as to the appropriate test
length.

7.3.2

Ten participants (1.6%) did not complete the last five questions and six participants (0.9%)
did not complete the last 10 questions. This was roughly equal over the three tests (Last 5
questions = Paper One = 1, 0.7%, Paper Two = 6, 1.7%, Paper Three = 3, 1.9%) (Last 10
questions = Paper One = 1, 0.7%, Paper Two = 3, 0.9%, Paper Three = 2, 1.3%). This
indicates that the test is not a speeded test as the majority of the population (97.8%)
completed the test (characterised by completing the last question) within the two hours.

7.3.3

Overall, 614 participants (96.0%) completed all items. Twenty five participants (Paper One
= 4, 2.8%, Paper Two = 12, 3.5%, Paper Three = 9, 5.8%) had some missing data, ranging
from missing 1‐28 items. Eleven participants (1.7%) missed more than five questions.

7.3.4

On the participant evaluation form, candidates xvii were asked to indicate how long it took
them to complete the test if they completed the test in less than two hours. This section
was not completed by 129 participants (20.2%). For the remaining participants there was a
range of values (5‐200 minutes). Some of these values indicate that the form was not
completed accurately. Seven participants reported times above 120 minutes, but only
three of these indicated that they had been awarded extra time so this data is either
inaccurate, or there were issues with administration. Issues with administration are
unlikely as an ISFP representative was present at most pilots.

7.3.5

Removing outliers (any data below 30 minutes and data above 120 minutes that is not
accompanied by extra time), the Table 35 below outlines how long candidates reported it
took them to complete the test.

xvii

The number of candidates reported here is 652; this is how many candidates completed the candidate evaluation form
in the large scale pilot, plus in Malta and Dublin
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Time

Number

30‐59
16
60‐89
183
90‐104
219
105‐119
93
121‐135
3
Missing
129
Removed
9
Table 35: Reported time taken to complete test

Percentage of
candidates
2.4%
28.1%
33.6%
14.3%
0.5%
19.8%
1.4%

7.3.6

The reported time taken to complete the test indicates that 120 minutes is sufficient time
to complete the test. In total 78.4% of participants reported that it took them less than 120
minutes to complete the test. However, this must be analysed in the context of this being a
pilot test. Test taker motivation is likely to be much lower than on a real test and
participants’ would not necessarily take as much time as they would for an operational
test.

7.3.7

After initial review of the results, some participants were removed from the analysis. For
Paper One, 1 participant was removed due to a large number of missing data, for Paper
Two, 3 candidates were removed from the analysis due to a large amount of missing data
and from Paper Three, 4 participants were removed from the analysis. Three due to large
numbers of missing data, and 1 participant was removed due to an erratic answer pattern
(tying ranks for all 40 ranking items). The sample figures we have therefore presented aim
to give the most useful view of the pilot results by excluding only those participants with
unusually high levels of missing data and/or erratic response patterns. In an operational
test, analysis would be completed on the entire sample, and figures reported as such.

7.4

Test Level Analysis

7.4.1

Test level analysis was carried out for all three papers separately. The figures below
illustrate the test level descriptives along with further detail in Table 36. Data are not
provided for all three tests combined as the tests have not been equated and the data
would therefore be meaningless. It is not possible to equate the tests until following
piloting of all items.

70

ISFP Final Report

Page 316

Report of the SJT pilots

Paper
One

Paper
Two

Paper
Three

Appendix F

Paper

N

Reliability
(α)

Mean

Mean
%

Skew

Kurtosis

SD

Min

Max

SEM

60 items

137

0.71

842.5

81.0%

‐2.3

10.8

32.9

658

913

17.7

33 items

137

0.75

‐

‐

‐

‐

‐

‐

‐

33 items
corrected *

137

0.85

‐

‐

‐

‐

‐

‐

‐

12.7

60 items

341

0.74

851.8

81.9%

‐1.2

3.9

33.7

659

916

17.2

48 items

341

0.75

‐

‐

‐

‐

‐

‐

‐

48 items
corrected*

341

0.79

‐

‐

‐

‐

‐

‐

‐

15.4

60 items

153

0.76

849.1

81.6%

‐.85

1.5

36.3

700

922

17.8

44 items

153

0.79

‐

‐

‐

‐

‐

‐

‐

‐

‐

‐

‐

‐

44 items
153
0.84
‐
‐
corrected*
Table 36: Test level descriptives by paper

14.5

Figure 15: Distribution statistics for Paper One

*

Corrected using Spearman Brown’s formula; a formula relating psychometric reliability to test length and used by
psychometricians to predict the reliability of a test after changing the test length
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Figure 16: Distribution statistics for Paper Two

Figure 17: Distribution statistics for Paper Three
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7.4.2

The mean score for all three papers is similar. Paper One shows the lowest mean score
(842.5) and Paper Two shows the highest mean score (851.8). The standard deviation for
all three papers is broadly comparable, with Paper Three having a slightly higher standard
deviation than Paper One or Paper Two. The kurtosis figure for Paper One indicates that
more of the variance is the result of infrequent extreme deviations, as opposed to frequent
modestly sized deviations.

7.4.3

The mean scores represent between 81.0% and 81.9% of the total marks available
(maximum possible score of 1040). This is comparable with the mean percentage score for
the initial pilot (78.0%). It is possible that the five feedback questions were known to
participants. However, analysis of the mean scores of these items from the two pilots
would indicate that this is not the case (Appendix D).

7.4.4

In terms of scoring distribution, there was a wide range of scores (minimum 658 and
maximum 922). This range is similar to that achieved in the initial pilot (minimum 682 and
maximum 952). This range of scores provides a good level of spread and shows that overall
the test is able to differentiate between participants.

7.4.5

Overall the distribution of scores is slightly negatively skewed. However, results show a
close to normal distribution and indicate that the SJT is capable of differentiating between
participants.

7.4.6

Analysis of response patterns suggests that the several low scores observed are not due to
participant response format errors such as tying ranks (for ranking items) or providing more
than three responses (for multiple response items) but are due to participants not
completing all items (see 5.3.3)

xviii

.

7.4.7

One of the aims of the pilot was to pilot new items to establish whether they have
sufficient psychometric properties to enter the item bank. Only those items with sufficient
psychometric properties will be used in a live test. Therefore, as well as presenting test
reliability for all items within the test (including those with poor psychometric properties),
we also provide test reliability for only those items which have sufficient psychometric
properties (0.13 and above) and would therefore be used in a live operational test. The
Spearman Brown formula is then applied to provide an estimation of the reliability of a 60
item test with similar quality of items.

7.4.8

For all three papers, test statistics showed a relatively high level of internal reliability
(α=0.71 ‐ 76), before being corrected by excluding poorly performing items. When only
those items that have good psychometric properties are analysed and corrected for test
length using the Spearman Brown formula, all three papers show good reliability, sufficient
for that required for a SJT being used in a high stakes assessment (α=.80) xix.

xviii
xix

See Appendix A.3 for further technical information
See Appendix A.4 for further commentary on reliability statistics
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7.5

Item Level Analysis

7.5.1

Item analysis was used to look at the difficulty and quality of individual SJT items. Together
these can help identify how well the items differentiate between participants and the
results are used to further refine the items and scoring keys xx.

7.5.2

Item facility (difficulty) is shown by the mean score for each item (out of a maximum of 20
for ranking items and 12 for multiple response items). If the facility value is very low, then
the item may be too difficult and may not yield useful information. This may also indicate
that the scoring key for these particular items may need to be examined again, as there
may be little consensus between participants and the concordance panel. If the facility
value is very high, then the item may be too easy and may not provide useful information
or differentiate between participants. A range of item facilities is needed for an operational
test, with few very easy (characterised by a mean score of greater than 90% of the total
available score) or very difficult (characterised by a mean score of less than 30% of the total
available score) items. However, this specification depends on the purpose of the test; if
one was only selecting the very best performers, then more difficult items would be
needed. However, in this context where participants are being ranked, it is not necessary to
have many very difficult items. Within this test, ‘very easy’ equates to a score of 18 for
ranking and 10.8 for multiple choice, and ‘very difficult’ equates to 6.0 for a ranking and 3.6
for a multiple choice.

7.5.3

The standard deviation of an item should also be considered. If an item’s standard
deviation is very small, it is likely to not be differentiating between participants. The
standard deviation for an item should be at least 1.0.

7.5.4

For Paper One, item facility for ranking items ranged from 13.9 to 18.6 with a mean of 16.5.
Three items’ mean scores were 18 or above and consideration should be paid to these
items as they may be too easy to provide any useful information about participants. Item
facility for multiple response items ranged from 7.4 to 11.8 with a mean of 9.0. Two items
scored above 10.5 or above and consideration should be paid to these items as they may
be too easy to provide any useful information about participants. Each item produced a
standard deviation of between 0.8 and 3.1. Those items that had a standard deviation of
below 1 are unlikely to be differentiating, so should be reviewed in light of this. Four items
received the maximum score available.

7.5.5

For Paper Two, item facility for ranking items ranged from 13.5 to 18.3 with a mean of 16.7.
Only one item’s mean score was 18 or above and consideration should be paid to this item
as it may be too easy to provide any useful information about participants. Item facility for
multiple response items ranged from 7.9 to 10.7 with a mean of 9.2. Three items scored
above 10.5 or above and consideration should be paid to these items as they may be too
easy to provide any useful information about participants. Each item produced a standard
deviation of between 1.5 and 3.0. Four items received the maximum score available.

xx

See Appendix D for item level results
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7.5.6

For Paper Three, item facility for ranking items ranged from 14.2 to 18.4 with a mean of
16.6. Two items’ mean scores were 18 or above and consideration should be paid to these
items as they may be too easy to provide any useful information about participants. Item
facility for multiple response items ranged from 7.6 to 11.7 with a mean of 9.2. Three items
scored above 10.5 or above and consideration should be paid to these items as they may
be too easy to provide any useful information about participants. Each item produced a
standard deviation of between 1.2 and 3.1. Four items received the maximum score
available.

7.5.7

Item quality was determined by the correlation of the item with overall SJT score, not
including the item itself (item partial). This analysis compares how individuals perform on a
given item with how they perform on the test overall. You would expect that high scoring
participants overall would select the correct answer for each item more often than low
scoring participants, i.e. the item discriminates between good and poor participants. This
would show a good to moderate correlation/partial. A poor correlation would indicate that
performance on the individual item does not reflect performance on the test as a whole xxi.
Table 36 below outlines how items performed for each of the three papers and overall xxii.
Paper One has a higher number of items that require further review compared to Paper
Two and Paper Three.
Overall

Paper One

Paper Two

Paper Three

Range of Item
Partials

‐0.10 – 0.46

‐0.10 ‐ 0.46

‐0.09 – 0.31

‐0.05 – 0.43

Mean Item Partial

0.19

0.16

0.20

0.20

Good (>=0.25)

41

13 (22%)

9 (15%)

19 (32%)

15 (25%)

29 (48%)

19 (32%)

5 (8%)

10 (17%)

6 (10%)

27 (45%)

12 (20%)

16 (26%)

Satisfactory (0.17‐
63
0.25)
Moderate (0.13‐
21
0.17)
Item requires
further review
55
(<0.13)
Table 37: Item level statistics

7.6

Group Differences

7.6.1

In order to examine fairness issues regarding the use of a SJT for selection into the FP,
group differences in performance within the participant sample were analysed on the basis
of sex, ethnicity, nationality and age for each of the three papers. Group differences for all
three papers overall is not provided as the three tests had not been equated and therefore
the data would not be meaningful.

xxi
xxii

See Appendix A.4 for further details of item partials acceptability criteria
See appendix A.5 for item level analysis of anchor items
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Table 38 shows group differences in performance on the SJT based on sex. There were no
significant differences in the mean SJT scores for males and females for Paper Two and
Three. Female participants scored slightly higher than male participants (by approximately
0.5 SD) on Paper One and a t‐test showed that this difference was statistically significant
(<p=0.01). Findings of this nature and magnitude are typical with many selection methods
across many occupational groups.12,13

Paper One

Paper Two

Paper Three

Sex

N

Mean

SD

Sig Difference

Male

46

831.4

43.7

p<0.01

Female

89

848.1

24.4

Male

120

851.7

32.7

Female

216

853.3

31.3

Male

57

843.6

34.8

Female

94

852.3

37.0

ns

ns

Table 38: Mean scores by sex
7.6.4

Table 39 shows group differences in performance on the SJT based on ethnicity by White
and Black and Minority Ethnic (BME) groups. White participants scored higher than BME
participants on all three tests and t‐tests show that this difference was statistically
significant (p<0.05 ‐ p<0.01). Findings of this nature and magnitude are typical with many
selection methods and examinations14. A richer understanding of the implications of the
observed groups differences in practice (for sex and ethnicity) is needed as an impetus for
future research. Without detailed systematic research in this area, causal factors cannot be
reliably identified17.

Paper One

Paper Two

Paper Three

Ethnicity

N

Mean

SD

Sig Difference

White

92

845.9

29.3

p<0.05

BME

40

832.9

39.9

White

239

859.9

24.0

BME

91

835.5

36.7

White

102

860.3

29.0

BME

47

824.1

39.1

p<0.01

p<0.01

Table 39: Mean scores by ethnicity
7.6.5

Table 40 shows group differences in performance on the SJT based on ethnicity (white and
BME groups) and sex. The descriptive statistics suggest that the relationships between
ethnicity, sex and SJT performance varied somewhat across the three papers. For Papers
One and Three, the highest performing group was white females, whereas for Paper Two,
white males and females performed very similarly. For Papers One and Two, the lowest
performing group was BME males, whereas for Paper Three, it was BME females.
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Male

Paper One

Paper Two
Paper
Three

Female

Ethnicity

N

Mean

SD

N

Mean

SD

White

27

832.5

40.3

65

851.4

21.4

BME

17

827.5

51.5

22

836.4

29.7

White

82

861.2

23.6

157

859.2

27.3

BME

36

829.5

40.0

55

839.5

34.1

White

33

850.2

31.7

68

865.9

26.0

BME

22

832.5

38.3

25

816.7

39.1

Table 40: Mean scores by ethnicity and sex
7.6.6

Table 41 shows group differences in performance on the SJT based on nationality (British
and non‐British). British participants scored higher than non‐British participants on all three
papers and t‐tests show that these differences were statistically significant (p<0.01) for
Paper Two and Three. However, any interpretation of these results should be treated with
caution as numbers in the non‐British group are small.

Paper One

Paper Two

Paper Three

Nationality

N

Mean

SD

Sig Difference

British

122

843.4

31.1

ns

Non‐British

12

834.2

50.1

British

295

855.4

30.9

Non‐British

37

830.8

31.5

British

130

854.7

32.3

Non‐British

19

813.7

41.4

p<0.01

p<0.01

Table 41: Mean scores by nationality
7.6.7

In terms of age, there was a negative correlation (r=‐.13 ‐ Spearman’s rho, p<0.01) between
age and scores on the SJT; that is younger participants scored significantly better on the SJT
than older participants. Analysis by paper shows that this is non‐significant for Paper One,
is significant for Paper Two (r=‐.12, p<0.05) and significant for Paper Three (r=‐.21, p<0.01).

7.6.8

Differential Item Functioning (DIF) was examined at an item level. The DIF analysis is a
procedure used to determine if test items are fair and appropriate for assessing the ability
of various demographic groups. It is based on the assumption that test takers who have
similar ability (based on total test scores) should perform in similar ways on individual test
items regardless of their sex or ethnicity. DIF is a necessary but not sufficient condition for
bias: bias only exists if the difference is illegitimate, i.e., if both groups should be
performing equally well on the item. An item may show DIF but not be biased if the
difference is due to actual differences in the groups' ability to answer the item, e.g. if one
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group is high proficiency and the other low proficiency, the low proficiency group would
necessarily score much lower.
7.6.9

DIF, undertaken using a multiple regression analysis, was used to examine whether the
demographic variable (e.g. sex) significantly predicts performance on each item once
overall test performance has been controlled for (i.e. is there a difference in item
performance beyond that which expected due to differences between groups on the test
overall?).

7.6.10 28 (15.6%) items were flagged for sex differences (14 favoured males and 14 favoured
females). 6 of these items were anchor items (appeared in all papers), 7 of the items were
in Paper One, 7 of the items were in Paper Two and 8 of the items were in Paper Three. 15
(8.3%) items were flagged for ethnicity differences (8 favoured white candidates and 7
favoured BME candidates). One of these items was an anchor item, 2 of the items were in
Paper One, 7 items were in Paper Two and 5 items were in Paper Three. As items favouring
males and items favouring females, and items favouring white and BME candidates are
present in equal proportions, strongly suggests that the test is not biased.
7.6.11 These items will be reviewed in light of these results following the pilot to identify whether
there appears to be any bias in the item content. Once reviewed, if the items do appear to
demonstrate bias (as outlined above, DIF is a necessary but not sufficient condition for
bias), items will either be adjusted and re‐piloted or will be removed from the item bank.

7.7

Computer Versus Paper Tests

7.7.1

The SJT was undertaken both in paper and pen format (n=413), and using a secure server
on computer (n=218). Primarily, the two media were piloted to evaluate the logistical
possibilities; however it is also interesting to compare how participants performed on the
SJT using either medium. Both Paper One and Paper Two were completed using both
media, whereas Paper Three was completed solely in paper format.

7.7.2

Analysis of the mean scores of computer versus paper and pen (irrelevant of test version),
show that the medium in which the SJT was completed did not appear to influence the
results (Paper = 848.8, SD = 33.8, Computer = 849.7, SD = 35.6), however this result should
be treated with caution as this sample comprises two different test versions. Descriptive
statistics for the two methods for each paper are outlined in Table 42 below. As outlined,
there is no significant difference in mean scores between the two media for Paper Two. For
Paper One there is a significant difference between mean scores, with those undertaking
the paper on a computer scoring significantly higher than those taking the paper using
paper and pen (p<0.05). This is likely to reflect, at least in part, differences between the
candidate groups who used each medium, although it could reflect aspects of the media,
e.g. some individuals using paper and pen not completing some items within the test.
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N

Reliability
(α)

Mean

Paper One
74
.76
836.9
(Paper and Pen)
Paper One
63
.54
849.0
(Computer)
Paper Two
186
.64
853.3
(Paper and Pen)
Paper Two
155
.81
850.0
(Computer)
Table 42: Mean scores by medium
7.7.3

Mean
%

Skew

SD

Min

Max

80.5%

‐2.65

37.8

658

891

81.6%

0.21

24.6

797

913

82.0%

‐0.52

28.7

761

916

Sig
Diff
p<0.05

ns
81.7%

‐1.43

39.0

659

916

A number of practical issues were reported using the computer delivered format which
may have caused variability, making it difficult to infer conclusions about the results. Some
of these are summarised below:
•

At one school screen resolution meant about two thirds of participants had difficulty
looking at the questions, making scrolling necessary. There was some frustration about
this which may be reflected in performance in the test.

•

At the same school, participants had to use an old version of the software (the newest
wasn’t installed), so the test items were all the same but a few of the issues like font
size were not addressed and some of the administrative control features didn’t work
fully .

•

At another school, there were some software problems at the beginning of the test
and the computers crashed for five minutes. Participants talked during this time and
led to the test starting informally. In addition, some participants filled in details and
were then logged out and had to re‐fill everything in. This caused some problems as
then some computers were logged in twice, although at no point was the test security
compromised.

•

In another school there were problems with setting up the computers so there was no
briefing and led to the test starting informally and people starting at different times.

7.8

Construct Validity

7.8.1

Previous research shows SJTs to be correlated with personality17, cognitive ability18, and job
knowledge19. To attempt to examine the construct validity of the SJT, participants at one
school, were invited to complete the NEO‐PIR personality measure after completing the SJT
to examine the associations between scores on the SJT and measures of personality.

7.8.2

The NEO‐PIR is a well‐established measure of five major dimensions of personality (or
domains). Each of the five domains consists of six facet scales. The five domains and their
facets and outlined below:

79

ISFP Final Report

Page 325

Report of the SJT pilots

•

Appendix F

Emotional stability; the general tendency to experience negative affect such as
fear, sadness or embarrassment.
o Anxiety
o Frustration
o Despondency
o Self Consciousness
o Impulsiveness
o Stress Proneness

•

Extraversion; denotes where individuals tend to obtain their energy from.
Extraverts like excitement and stimulation and tend to be cheerful in disposition.
Introversion may be seen as the absence of extraversion, rather than its opposite
and introverts tend to be more reserved and prefer to spend time alone.
o Friendliness
o Sociability
o Assertiveness
o Activity
o Excitement Seeking
o Positive Emotions

•

Openness to experience; open individuals are often intellectually curious and are
willing to entertain novel ideas and unconventional values. Those who score lower
tend to be more conventional in behaviour and conservative in outlook.
o Fantasy
o Aesthetics
o Feelings
o Actions
o Ideas
o Values

•

Agreeableness; those who are high on agreeableness tend to be fundamentally
altruistic and sympathetic to others. Those lower on the scale tend to be more
disagreeable, sceptical and competitive rather than cooperative.
o Trust
o Straightforwardness
o Altruism
o Compliance
o Modesty
o Compassion
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Conscientiousness; those who score high on this domain are purposeful, strong‐
willed and determined, those who score lower tent to be less exacting and less
rigid in working towards their goals.
o Competence
o Order
o Dutifulness
o Achievement Striving
o Self Discipline
o Deliberation

7.8.3

A total of 108 of the 118 participants at School H completed the NEO‐PIR measure. 37.1%
(43) of these participants were male and 56.0% (65) were female. 6.9% (8) did not provide
their sex. The mean age of the participants was 23.6 years and 77.6% (90) of the sample
was white and 14.6% (17) reported themselves as from Black and Minority Ethnic (BME)
groups. 7.8% (9) did not provide their ethnicity. The mean overall SJT score for the sample
was 861.1 xxiii.

7.8.4

Correlation analyses were carried out between overall SJT scores and the five major
dimensions of personality. All correlations were non‐significant (Emotional Stability ‐ r=‐.03,
p=.78, Extraversion ‐ r=.13, p=.18, Openness to Experience r=.13, p=.17, Agreeableness ‐ r=‐
.04, p=.65, Conscientiousness ‐ r=.16, p=.11) indicating that at a dimension level, there is no
relationship between the SJT and personality.

7.8.5

Significant correlations were found between overall SJT scores and three of the individual
facets; Extraversion 4 ‐ Activity (r=.21, p<0.05), Openness to Experience 6 ‐ Values (r=.23,
p<0.05) and Conscientiousness 4 ‐ Achievement Striving (r=.26, p<0.01). The definitions of
each of these facets are outlined below, together with the finding from the analysis:

xxiii

•

E4 ‐ Activity: A high activity score is seen in rapid tempo and vigorous movement,
in a sense of energy and in a need to keep busy. Active people lead fast paced lives.
Low scorers are more leisurely and relaxed in tempo, although they are not
necessarily sluggish or lazy. High scores on the SJT were associated with high scores
on Activity.

•

OE 6 ‐ Values: Openness to values means the readiness to re‐examine social,
political and religious values. Closed individuals tend to be less open to new ways
of working. High scores on the SJT were associated with high scores on Values.

•

C4 ‐ Achievement Striving: Individuals who score high on this facet have high
aspiration levels and work hard to achieve their goals. They are diligent and
purposeful and have a sense of direction in life. Low scorers are lackadaisical and

See Appendix A.6 for descriptives and group differences
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perhaps even lazy. They are not driven to succeed. High scores on the SJT were
associated with high scores on Achievement Striving.
7.8.6

The correlations found with these data suggest that those individuals who have higher
activity levels, higher openness to values and higher levels of achievement striving perform
better on the SJT than those with lower levels of these facets. These findings are consistent
with expectations and the job analysis results. For example, the role of a Foundation doctor
(and beyond) requires an individual to deal with a fast paced work environment which is
constantly changing. An ability to thrive in this context is important. Similarly, training to be
a doctor is a long and hard process; individuals who excel at this must have high aspirations
and work hard to achieve their goals. Those who score highly on Values are less likely to
judge people and are accepting of people despite the way society may judge them. This
attribute may be seen as essential for doctors, who must treat and respect people
whatever their political or social values or situations. These results provide preliminary
evidence of construct validity of the SJT.

7.8.7

When undertaking large numbers of correlations, it is possible that significant correlations
found may be artificially inflated. As such, a conservative approach was undertaken and a
Bonferroni correction xxiv was carried out. This resulted in there being no significant
correlations between overall SJT score and facet levels of personality.

7.9

Criterion‐related Validity xxv

7.9.1

To assist with establishing the criterion related validity of the SJT, analysis was carried out
using the data from one of the participating medical schools, which shall remain
anonymous for the purpose of confidentiality. The participants at this school had taken SJT
Paper Two. Recent examination data (written and OSCE data) is used as the criterion
(outcome) variable and SJT, application form and quartile scores as the predictor variables.
The quartile score is calculated using exam data up to year 4 and using both the written
and OSCE data; the examination data analysed below (Year 5) is not used to calculate the
quartile score.

7.9.2

Criterion related data were available for 96 candidates; two candidates were removed due
to high numbers of missing data in the SJT and following peer review, a further outlier was
also removed from the analysis. 93 candidates were therefore included in the analysis.

7.9.3

Examination data were available for both the written exam and the OSCE. Details of the
variables analysed are outlined below.
•
•

% raw score for written exam (out of 150)
% raw score for Single Best Answer component of written exam (out of
30)

xxiv

The Bonferroni correction is a multiple‐comparison correction used when several dependent or independent
statistical tests are being performed simultaneously. In order to avoid a lot of spurious positives (as high as 1 in 20), the
significance level is lowered to account for the number of comparisons being performed. This conservative analysis
strategy was adopted so as not to over‐interpret the results.
xxv
See Appendix A.7 for further details of criterion‐related validity
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% raw score for Extended Matching Questions component of written
exam (out of 120)
% raw score for OSCE exam (17 stations)
% raw score for Part One OSCE exam (35% of total, clinical examination
stations)
% raw score for Part Two OSCE exam (45% of total, communication
skills)
% raw score for Part Three OSCE exam (20% of total, practical skills)

The descriptive exam data for the SJT sample can be seen in Table 43 below. Analysis of the
data for those that undertook the SJT and those that did not, indicate that the samples
performed similarly on the examinations.
Mean

SD

Min

Max

Skew

Written
Overall

77.6

7.40

54.7

92.0

‐0.86

Written SBA

64.2

10.30

30.0

83.3

‐.62

Written EQM

80.9

7.49

58.3

94.2

‐.97

OSCE Overall

79.9

6.30

62.0

90.4

‐.54

OSCE Part 1

84.1

8.90

50.5

98.1

‐1.05

OSCE Part 2

75.7

8.43

53.1

91.8

‐.32

OSCE Part 3

81.9

6.09

66.0

92.8

‐.50

Table 43: Descriptive statistics for criterion data
7.9.5

All SJT participants involved in this analysis had taken Paper Two. The mean score for this
sample was 845.5, which is slightly lower than the mean score for Paper Two (851.8) with
an internal reliability of α=.74. The data are slightly negatively skewed but is otherwise
normally distributed (see Figure 18). The scores on quartile and application forms were also
analysed for the sample population whose scores are further reviewed as part of criterion
related validity testing. The results show that the scores of this sample are comparable to
those of the whole SJT sample that sat Paper Two, although this sample had slightly higher
application form scores (43.7) than the rest of the sample (40.1).
N

Mean

SD

Min

Max

Skew

SJT

93

845.5

32.86

754

906

‐.44

Quartile

86

37.5

2.10

34

40

‐.23

Application
form

86

43.7

6.65

25

57

‐.52

Table 44: Descriptive statistics for predictor variables
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Figure 18: Distribution statistics for SJT total scores
7.9.6

Analysis of the associations between examination scores and the SJT score was conducted.
The SJT total score was significantly and positively related to all seven criterion related
variables, as well as the quartile score and application form scores. Analysis of the
application form scores was also conducted. For the total application score (q1‐6)
significant correlations were found for all but two aspects of the OSCE (Part 1: clinical
examination and Part 3: practical skills). The table below shows the correlation results and
the highest correlation for each measure (applications form, quartiles and SJT) is
highlighted in bold. The SJT correlates most highly with the OSCE overall and OSCE Part 2 ‐
Communication skills. This is in line with expectations as the SJT is designed to target a
range of professional (non‐cognitive) attributes identified in the job analysis. These results
provide preliminary evidence of the predictive validity of the SJT.
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OSCE overall

SJT total

OSCE Part 3
Practical Skills

Written EQM

.29*

.31**

.33**

ns

.32**

ns

.36**

‐

.69**

.54**

.66**

.59**

.32**

.52**

.49**

.40**

.36**

.30**

.38**

.25*

.49**

.36**

.42**

.32**

Table 45: Correlations between predictor and criterion variables

xxvi

OSCE Part 2
Comm Skills

Written SBA

.33**

Written
Overall

.29**

Quartile

‐

Application
Form q1‐6
Application
Form q1‐6
Quartile
total

Appendix F

OSCE Part 1
Clinical Exams

Report of the SJT pilots

* = p<.05; ** = p<.01

7.9.7

To further explore predictive validity, a series of multiple regression analyses was
conducted for both criterion measures (written and OSCE). First, a combination of quartile
scores together with application form scores explained 33% of the variance in overall OSCE
performance. However, a combination of quartile scores together with SJT scores
explained 38% of the variance in OSCE performance, indicating that the combination of the
SJT and quartile scores is an improved predictor of OSCE exam performance than the
combination of application form and quartile scores. For the criterion measure of written
overall score, quartile scores together with application form scores explained 48% of the
variance in written exam performance. A combination of quartile scores together with SJT
scores also explained 48% of the variance in written exam performance indicating there is
no difference in the predictive validity of the two combinations of methods for written
examination performance.

7.9.8

The findings from the predictive validity study indicate that the SJT correlates with all
aspects of the examination data. The SJT correlates most highly with the OSCES (a
behaviour based exam) and also correlates, to a lesser extent, with the written exam. In
broad terms, this supports the proposition that the SJT is an aptitude test for clinical
practice (i.e. high fidelity assessment that replicates what trainees will face in FY1), rather
than a replication of the knowledge testing (i.e. written exams) completed throughout
medical school and is good preliminary evidence of criterion‐related validity. However
further longitudinal validation work will allow us to confirm this finding.

7.10

Participant Evaluation

7.10.1 All participants who participated in the main pilot – as with the initial pilot ‐ were asked to
complete an evaluation questionnaire regarding their experience and perceptions of the
SJT. A total of 652 participants completed the questionnaire xxvii.
7.10.2 Participants were asked to indicate their level of agreement with several statements
regarding the content of the SJT paper, the results of which are shown in the Table 46.
xxvi

*Correlation is significant at the 0.05 level (2‐tailed)
**Correlation is significant at the 0.01 level (2‐tailed)
xxvii
This includes some participants from a non UK sample who undertook the paper from the initial pilot but were not
included in analysis due to limited sample size
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% participants (N=652)
Strongly Disagree
%

Disagree
%

Strongly Agree

Agree

Neither
%

%

%

The information I was given about
the pilot was clear and helpful

The instructions for the test were
clear and easy to understand

The test seemed well‐run and well‐
invigilated

The content of the test seemed
relevant to the Foundation
Programme

The scenario content seemed
appropriate for my training level

The level of difficulty of the test was
appropriate

The content of the test appeared to
be fair
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The results of the test should help
selectors to differentiate between
weaker and stronger candidates

Table 46: Participant evaluations
7.10.3 89% of the participants felt that the test instructions were clear and easy to understand,
while 85% thought that the information given about the pilot was clear and helpful. 85% of
participants also agreed or strongly agreed that the content of the SJT seemed relevant to
the FP. 80% felt that the scenario content was appropriate for their level of training and
75% considered that the difficulty level was appropriate. If they felt that the level of
difficulty was not appropriate, participants were asked to indicate whether they felt that
the test was too hard or too easy. Forty‐three (8.5%) participants responded; four
participants felt that the test was too easy and 39 felt that it was too difficult. Overall,
73.3% of participants agreed or strongly agreed that the content of the test was fair, but
when considering whether the results of the test would help differentiate between the
strong and weak participants, 42% neither agreed nor disagreed.
7.10.4 Participants were invited to provide qualitative comments on the SJT pilot prior to the
feedback session that provided further information about the purpose of the ST and
relevant details regarding its use and validity. Some of the comments refer to queries that
were answered as part of the feedback session. Additional comments were provided by
441 (67.6%) participants. A total of 770 separate issues were captured. The comments are
detailed below around common themes. A table of all themes and number of comments
can be found in Appendix A.8.
7.10.5 SJT Overall
•

•
•

•

A large number of participants commented that they found the SJT overall to be a
good, fair, and reasonable addition the application process and a better method
compared to the current system.
A number of participants commented that the SJT should be combined with other
selection methods rather than used on its own.
There was disagreement as to whether the length of the test was appropriate. Some
participants (20) stated that the test time was too long. However, some participants
(15) commented that there was not enough time to complete the test.
Some participants felt unsure whether the SJT would differentiate between the
participants however, an almost equal number of participants felt that the SJT was
better than white space questions at differentiating between ‘stronger and weaker’
applicants.
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7.10.6 SJT Item Content
•

•

•

•
•
•

It was commented by some participants that the scenarios were relevant to FY1
doctors, that the scenarios were realistic and that the SJT assessed the professional
attributes required for a Foundation doctor.
Some participants felt that there was a hint of ambiguity within some item scenarios
and that the scenarios and responses were subjective. Some participants felt that
more information was required in order to make an informed judgement, however
several participants felt that there was too much content in each SJT item, and that it
took a long time to read and digest the question.
A small number of participants commented that some of the items and responses
were similar to each other. It was also commented that participants saw some
responses as equally important, which made it difficult to answer items.
Some participants commented that they might respond differently in a clinical setting
compared to the responses they provided to the SJT items.
A number of participants felt that it was difficult to answer the SJT items due to lack of
experience with the scenarios.
Some participants were concerned about a risk of future applicants being coached
how to answer the SJT, as they felt that it would be easy to be taught how to answer
the SJT items from unofficial, external sources.

7.10.7 Logistics of running an SJT
•

•
•

7.11

Computer related issues were commented upon. Some participants felt that the user
interface was difficult to use as participants thought that the drag and drop system
was not user friendly; however others found the computer system easy to use and
preferred this to paper‐based test delivery.
The participants who completed the SJT using pen and paper said that the test might
work better on a computer.
Some participants commented that the SJT was run in a satisfactory way, however a
minority of participants felt that the examination conditions were poor, such as the
cramped space and the number of invigilators in the room.

Conclusions from the Large Scale Pilot

7.11.1 The psychometric analysis presented in this report is evidence that the SJT is a reliable
measurement methodology in this context and is able to differentiate sufficiently between
applicants. Item‐level analysis showed the majority of the SJT items worked well, and
identified the areas where other items need further review.
7.11.2 Reliability estimates were provided for each test, both including all items and only for those
items that had sufficient psychometric properties. Reliability estimates were reasonable
when all item were included in the analysis, however when only items that had sufficient
psychometric properties were included, all three papers showed good reliability, sufficient
for a high stakes selection setting (α=.80). As only items that have sufficient psychometric
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properties will go into the item bank and be used in operational tests it is concluded that
the SJT demonstrates good reliability in this context.
7.11.2 Three papers were undertaken in this pilot to maximise the number of items that could be
piloted (135 new items). However, the use of three papers was dependent on having
sufficient numbers of participants taking each test to be able to have confidence in the
results of the psychometric analysis. A total of 639 participants took part in the main pilot.
Paper Two had sufficient numbers to be able to obtain meaningful results (n=344),
although ideally numbers would have been above 400 to ensure robust results. Paper One
and Paper Three each had less than 200 participants taking the test (n=138 and n=157
respectively). This means that any conclusions and interpretations made based on this data
should be treated with caution. However, a minimum sample size for the psychometric
analyses for each paper is N=100 and so given the sample size for each paper there can be
a reasonable degree of confidence in the results.
7.11.3 The psychometric analysis indicates that three pilot SJT papers did not perform the same;
in particular Paper One appears to have performed quite differently from Paper Two and
Paper Three. This might be expected as it was the first time many of these items had been
piloted with candidates. In particular, the psychometric analyses showed that Paper One
had lower reliability and the two response formats in this paper did not correlate as highly
as the other two papers. This could indicate that there are differences in how the anchor
items in Paper One relate to the rest of the items in the paper (as also shown by the item
partials). This could be due to differences in the content of the items or issues with
administration. For a live operational test, the psychometric properties of the item would
be known in advance.
7.11.4 To examine the construct validity of the SJT, participants at one medical school were
invited to complete the NEO‐PIR personality measure after completing the SJT to examine
the associations between scores on the SJT and measures of personality. The correlations
found with these data suggest that those individuals who have higher activity levels, higher
openness to values and higher levels of achievement striving perform better on the SJT
than those with lower levels of these facets. However, when a conservative approach was
taken, due to a large number of correlations, no significant correlations were found
between overall SJT score and facet levels of personality.
7.11.5 To assist with establishing the criterion related validity of the SJT, analysis was carried out
using the data from one of the participating medical schools. The findings from the analysis
indicate that the SJT correlates with all aspects of the examination data. The SJT correlates
most highly with the OSCES (a behaviour based exam) and also correlates, to a lesser
extent, with the written exam. In broad terms, this supports the proposition that the SJT is
an aptitude test for clinical practice (i.e. high fidelity assessment that replicates what
trainees will face in FY1), rather than a replication of the knowledge testing (i.e. written
exams) completed throughout medical school and is good preliminary evidence of
criterion‐related validity. However further longitudinal validation work will allow us to
confirm this finding.
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7.11.6 Two test formats were used in the large scale pilot; paper and pen and computer. In the
future it is possible that the SJT may be undertaken on computer, and as such, the large
scale pilot was used as an opportunity to pilot both formats. Logistically, the pilot gave
opportunity to understand the process of taking the test on computer further and allowed
any teething problems or issues to be understood and addressed. Ideally, any single paper
would only be undertaken using one format. The reason for this is that using two formats
creates unsystematic error or ‘noise’ that makes psychometric evaluation challenging. As
such, some of the variability in the psychometric properties of Paper One and Paper Two
may be due to the two different response formats being used, rather than due to the SJT
items and/or the individuals taking the test.
7.11.7 The pilots were undertaken at 13 UK medical schools. Administration and invigilator
guidelines were provided to all schools and an ISFP representative was present at each
pilot, to answer questions from participants and ensure the smooth running of the test.
Overall, the administration appeared to go well, however there were a small number of
administrative issues which may have affected performance in the test, and must be
addressed in delivering the SJT for live selection.
7.11.8 There were also a number of issues with administration of the computer delivered sessions
and these are summarised in 7.7.3 above.
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Part Three: Conclusions & Recommendations
8

Conclusions

8.1

The authors were commissioned to support the development and validation of the SJT.
Specifically the requirements were to design a SJT according to the specification and
analyse the effectiveness of the test according to specified evaluation criteria.

8.2

A thorough and detailed design process was undertaken that produced sufficient items to
be piloted and analysed.

8.3

The psychometric analysis presented in this report is evidence that the SJT is a reliable
measurement methodology in this context and is able to differentiate sufficiently
between applicants. Item‐level analysis showed the majority of the SJT items worked well.
Analysis of examination data (both written test formats and OSCEs) shows early evidence
of criterion related validity.

8.4

Although the number of participants was smaller than proposed at the outset for the large
scale pilot (639), we are confident that the datasets were sufficient to prove the concept,
demonstrate reliability and preliminary criterion‐related validity of the SJT. The results
show that the SJT is an appropriate method of selection in this context.

8.5

Considerations around test taking motivation should also be taken into account. In any
piloting of a selection test, the motivation of those taking the test may differ from that of
participants for a live selection test. Motivational issues may have impacted upon the time
taken to complete the pilot test (with individuals completing the test in a quicker time than
may be anticipated on a live test), the number of items completed (with fewer items being
completed than on a live test) and the quality of the answers provided.

9.

Recommendations

9.1

Overview

9.1

Based on the evidence provided in the report and the evaluation of the SJT, the authors are
providing a number of recommendations for the stakeholders led by the Medical Schools
Council and the Department of Health to consider, given our understanding of the
specification and requirements of the project.

9.2

Test Specification

9.2.1

Following on from the rationale outlined in the initial design specification, it is
recommended that the test should consist of 60 items and last for two hours. There should
also be allowances for applicants entitled for additional support including extra time. This is
supported by the results of the initial and large scale pilot. In both the initial pilot and the
large scale pilot, the majority of participants completed the test (as defined by completing
the last question) within the two hours (94.9% and 97.2% respectively) indicating that this
is not a speeded test but a power test. Analysis of the data indicates that a test length of 60
items is required to achieve the desired level of reliability.
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9.2.2

Feedback from participants from the large scale pilot indicated that only a minority of
participants (15, 2.3%) commented that the test was too long. Only 13 (1.9%) individuals
also commented that the test contained too many items. In the large scale pilot 78.4% of
participants reported that it took them less 120 minutes to complete the test indicating
that the test is not a speeded test. However, these results should be considered in light of
test taking motivation.

9.2.3

Two response formats were piloted; ranking and multiple choice. Evidence from the
micropilot reviews indicated that these two response formats were acceptable to
participants, and tested the appropriate skills. As outlined in the initial design specification,
the use of two response formats allows for a greater variety of scenarios (that are mapped
to the professional attribute target domains) to be sampled as each of the response
formats lends itself to different subject matter content.

9.2.4

In both pilots, the division of response formats has been roughly two thirds ranking and
one third multiple choice. This enables a balance between the greater granularity of data
offered by the more complex ranking format and the quicker completion time of the
multiple choice format, whilst ensuring a full range of scenarios suited to each item type
can be incorporated into the test, therefore maximising use of the item bank. This balance
of item types has been shown to work effectively in other validated medical SJTs (e.g. UK
GP).

9.2.5

The response instruction ‘what should you do’, rather than ‘what would you do’, has been
employed throughout the pilot papers, based on the rationale outlined in the initial design
specification. Although some comments have been raised from participants about the
validity of using this type of response instruction, it is recommended that this continues to
be used. This is supported by research evidence suggesting that this type of response
instruction is less susceptible to coaching in high stakes assessments19.

9.2.6

It is recommended that items continue to target the five target attributes outlined in the
design specification, which reflect the UKFPO person specification. As outlined previously,
these domains should be seen more as facets relating to the overall construct (professional
attributes of FY1 doctors), rather than independent sub‐tests. As such the test should
always be treated as a uni‐dimensional test, which aims to provide an overall measure of a
single broad construct, with the target domains used predominantly as a guide for item
writers to ensure a good spread of facets within the person specification is sampled.

9.2.7

The scoring convention employed in the SJT provided results that demonstrated good
reliability and differentiated between participants. It is recommended that analysis is
carried out in the future, modelling different scoring conventions. However, it is advised
that robust evidence and a clear rationale is established before changes are made to the
current scoring convention.

9.2.8

It is recommended that rational keying, rather than empirical keying is employed. The high
correlation (r =.96, p<.001) between the two methods supports from the initial pilot
supports this view and evidence suggests that rational keying is a valid approach to scoring
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SJTs15. In addition to the research evidence supporting this approach, rational keying is
more defensible. For example, just because better scoring candidates thought that an
answer was correct, does not make this so and indeed an answer deemed as right by better
performing candidates, may in fact have serious consequences. In high stakes settings such
as this, rational scoring is recommended.
9.2.9

The large scale pilot was delivered in both paper and pen format and computer format.
Unfortunately, the small sample sizes for this, and other unpredicted factors administration
and useability of the computer software, mean that clear recommendations are unable to
be made as to future administration of the SJT. However, there was no obvious effect on
participants’ answers to the SJT according to the mode of delivery.

9.3

Analysis & Evaluation

9.3.1

It is recommended that further predictive validity studies are conducted in future using live
operational data and following trainees in practice. The criterion‐related validation
conducted on the pilot data reported here indicates that the SJT predicts performance and
further predictive validation studies would continue to help establish the long‐term validity
of the SJT.

9.4

Principles of Standard Setting

9.4.1

Standard setting is the process used to define required levels of performance in an
assessment and identify cut scores corresponding to those levels. In contexts such as
licensing examinations, it is clearly important to identify a cut score which reflects the
minimum required standard for registration so that those below this standard do not
proceed. However, in selection settings there may be no clear need for a cut score or
minimum standard, e.g. if all participants are potentially appointable/trainable and are to
be ranked from the top down until all available places are filled. A judgement by the project
group needs to be made regarding whether a minimum acceptable standard/cut score is
needed/meaningful for the SJT and the potential implications of this (e.g. unfilled FY1
places).

9.4.2

If it is determined that a cut score is needed for the SJT, an appropriate standard setting
methodology needs to be chosen to identify this cut score in an effective and defensible
manner. It is likely to be more difficult to agree on an appropriate minimum standard for a
broad measure of professional attributes such as the SJT as opposed to e.g. a clinical
knowledge test, where the expectations at a particular level may be much clearer. Standard
setting methods may involve detailed expert content review of the SJT (e.g. an Anghoff
type procedure) and/or utilise data gained through a predictive validation study.

9.4.3

An alternative to establishing a cut score would be to ‘flag’ any participant who scores
more than 2 standard deviations below the mean and their performance further reviewed.
However, it would not be recommended to identify individuals who perform less well in
any single domain. As outlined in section 5.4; SJTs can be viewed as ‘broad band’ uni‐
dimensional tests, in that the test overall aims to measure a single, broad construct as
determined by the design specification. In this context, the SJT aims to provide an overall
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measure of the professional attributes required of an F1 doctor; within this are domains, or
facets, relating to this overall construct. Factor analysis carried out on an operational test
of similar specification supports this showing one overall single factor11. As such, an overall
should be used, rather than scores for individual target domains, as it is not the intention to
provide a separate assessment of each individual domain.

9.5

Principles of Test Equating

9.5.1

If the intention is to administer the SJT across multiple dates within one year/cohort (either
as multiple single‐day administrations throughout the year or as a single multiple‐day
testing window), multiple versions of the SJT will be required and these will need to be
equated so that results from different versions are comparable. The number of versions
required and how these are best allocated across the testing dates will depend on the
number and schedule of testing dates employed.

9.5.2

The construction of the multiple test versions will need to adhere to a number of rules to
ensure that the versions are as equivalent as possible before equating, e.g. same number of
ranking/multiple choice items in each version, similar spread of domains/topic areas, item
difficulties and item qualities across versions.

9.5.3

In order to equate the papers statistically, there needs to be a proportion of anchor/shared
items within each paper; these can either be common to all papers or common to
particular pairs of papers and this may depend upon the test administration schedule. We
recommend somewhere between 25‐40% anchor items for test equating purposes,
independent of the number of operational papers required and depending on the equating
design employed. The proportion of anchor items would be the same for all papers.
Different test versions would need to be statistically equated post‐administration using an
appropriate technique, e.g. linear equating.

9.6

Item Development Methodology

9.6.1

It is recommended in the longer term that an alternative approach to the production and
review of SJT items is trialled. The current approach has depended upon contributions from
a large number of voluntary subject matter experts. Results suggest that the commitment
from some volunteers has been lacking; for example, a small number of participants did
not submit any draft items after their training workshop, and others did not respond to
review comments about their SJT items. This is in contrast with other SJT development
projects for specialty and GP selection, where all the participants have shown commitment
to drafting and reviewing items.

9.6.2

There could be several reasons for the differing levels of commitment. Possibly, for
example, those who write SJT items for entrance into speciality training may feel that the
test they are developing will directly influence which trainees will be working in their
speciality, whereas for entry to Foundation training, the SJT results will mainly be used for
allocation (rather than highly competitive selection), so there is less at stake for the
developers of the test. However, we suspect that the most likely reason is that the
specialty and GP projects have involved smaller numbers of item‐writers, who spend a
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proportionally greater time on the work (and are paid for their time in the case of GPs).
Given this, the project should evaluate the options for changing the dependency on large
numbers of volunteer item‐writers.
9.6.3

It is recommended focus groups and concordance panels continue to be used during item
development for quality assurance purposes and to ensure that the question stem is not
ambiguous, and that the answer key is fair and realistic.

9.7

Developing the Item Bank

9.7.1

Following both the initial and large scale pilots, items with insufficient psychometric
properties should be reviewed by an expert in SJT development and clinicians, also
experienced in SJT development. Based on the information for the psychometric analysis,
the content of items may be altered and/or the scoring key may be reviewed. Review may
result in some of the items needing to be re‐piloted before they are ready for the item
bank. This process is currently being carried out. Findings from this should be able to be fed
back in to improve the item writing process, i.e. are there any patterns with regards to
poorly performing items?

9.7.2

It is recommended that further items are written to ensure that there are sufficient items
for operational tests in the future. The number of items that should be written each year/in
the bank will depend on a number of factors including how many papers are required each
year and the percentage of items that are re‐used each year.

9.7.3

All further items written must be piloted to ensure they have sufficient psychometric
properties. Pilot items can be piloted alongside an operational test, but are not used as
part of the overall mark. It is recommended that around five additional items are piloted
per paper, meaning that several versions of papers would need to be created. Additional
time would be provided to all candidates, relative to the number of items piloted. The
candidates would not be informed of which of the items were pilot items.

9.7.4

There are a number of lessons learned from the phases of item writing, for example topic
areas that do not work as SJT items, and these should be incorporated in any future item
writing processes. Details of these lessons are not provided within this report for security
reasons.

9.7.5

Items will need to be re‐used. Reliable SJT items are expensive to develop, so optimising
their value is an important consideration. Previously used items also have the advantage of
having psychometric properties based on a large sample, however there are risks
surrounding exposure. One may wish to use ‘re‐used’ items that have been seen to have
very good psychometric qualities in an operational test as anchor items.

9.7.6

For any test there are no established rules as to how many times an item can be re‐used;
this needs to be determined by experts and stakeholders. Issues to consider are:


content validity and relevance of items



psychometric quality following use in an operational test
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the number of items needed each year e.g. how many versions, & how many items can
be developed each year



the length of time that the test has been running i.e. In the third year, a greater
proportion of items could be re‐used as items would be available from two previous
years. A large proportion from same testing year should not be included within the
same paper in future



spread of domains and response format i.e. If there are fewer items in the item bank
categorised as Patient Focus, these may need to be re‐used more frequently or be a
priority for future item writing

9.8

Equality and Diversity

9.8.1

A diverse range of individuals, with regards to sex, age and ethnicity, were involved in the
process. Efforts should continue to be made to ensure that there is a diverse range of
individuals involved in the development of the SJT in the future. This eliminates any
unintended bias as a factor of those individuals involved in item‐writing and quality
assurance.

9.8.2

Differences in performance between males and females and between ethnic groups were
found in the SJT pilot; on average males scored significantly lower than females, and
participants reporting themselves as from Black and Minority Ethnic (BME) groups scored
significantly lower than the white ethnic group. This is a typical and comparable finding
with many selection methods across many occupational groups 12,13,14. Where group
differences have been found, analysis should be continued to be monitored for future
tests.

9.8.3

Although during test development item writers were asked to ensure that the language
used did not unfairly discriminate against participants who were not trained in the UK, an
additional language and diversity check is recommended to be carried out as part of the
design methodology to help ensure that the content of the items does not unfairly
discriminate against any particular group due to a factor unrelated to the job specification.
This is in line with UK employment law.
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11. Appendices
Appendix A: Additional Technical Detail
1

Concordance Analysis

1.1

The criteria for selecting an item for use in the pilot was a significant Kendall’s W xxviii.
Following best practice, any item that produces a low and non‐significant Kendall’s W is
removed from the test for further review. An inclusion criterion of approx 0.60+ is also
used to assist in selecting items. However, there is a ‘tolerance’ around this figure and will
depend on a number of factors including how many people have taken the concordance.
Consideration of the raw statistics must be combined with consideration of the
concordance keys versus item writer and focus group keys as well as further feedback
gained from the concordance panel. In this context, a Kendall’s W of 0.60 or above
indicates good levels of concordance, although anything above 0.50 can be described as
having satisfactory levels of concordance.

1.2

38 items produced high levels of concordance (0.80 and above) and 96 items produced
good levels of concordance (0.60 and above). 44 items had satisfactory levels of
concordance (0.50 and above) and 77 items showed moderate, but still significant levels of
concordance (below p<.050). 27 items produced a non‐significant level of concordance,
and these were not considered for inclusion in the pilot papers. The remaining items
produced low, but still significant levels of concordance.

1.3

43 items of the items that produced Kendall’s W of between 0.3 ‐ 0.50 (moderate
concordance) were also deemed suitable to go forward to the test paper. When selecting
these items, consideration of the raw statistics was combined with the item writer and
focus group key. Broadly speaking, when the concordance key agreed with the item writer
and focus group key, then it was seen as appropriate for the item to be used in the pilot.

2.

Participant Evaluation of Initial Pilot

2.1

The table below outlines the themed issues, number of comments and responses from the
initial pilot participant evaluation.

Issue
The test is fair, is reasonable and the
scenarios are realistic
Too much repetition of content of items

No. of
Response
comments
44
31

A wider item bank will provide a wider
range of questions. Consideration for
item review.

xxviii

Kendall's W (also known as Kendall's coefficient of concordance) is a non‐parametric statistic. If the test
statistic W is 1, then all the survey respondents have been unanimous, and each respondent has assigned the
same order to the list of concerns. If W is 0, then there is no overall trend of agreement among the
respondents, and their responses may be regarded as essentially random. Intermediate values of W indicate
a greater or lesser degree of unanimity among the various responses
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Difficult to answer questions with no
experience, requires knowledge of
protocols and role of supervisors etc

31

Better than white space questions
Should be used in combination with other
methods such as measure of medical
knowledge, or white space questions
Test instructions, answer sheet &
evaluation form
The test was too long/there were too many
questions resulting in fatigue and inability
to concentrate towards the end
Concern over the realism of the test,
including the test itself, scenarios &
responses
Would prefer another method of
assessment, such as interviews or exam
Felt that some of the items were
ambiguous or need more information, felt
that test was subjective
Need more time
Query over scoring key i.e. concern that
will score no points if get one response in
wrong order
Belief that it will be difficult to differentiate
between candidates
Want to be able to clarify/justify their
answers with a white space box

28
26

Misunderstanding about sole use

26

Review of documentation

26

Consideration of reliability balanced
with fatigue

25

Review of items, ensure review by job
incumbents

24

Reiterate options appraisal

23

Review of items to try and reduce
ambiguity. That there is an element of
subjectivity is part of a SJT
Consideration of timing
Scoring method clarified

Difficult to distinguish/rank responses

13

Concern that the SJT doesn’t assess
medical knowledge or abilities

11

Concern that candidates would answer
what they should do rather than what they
would
Administration; both positive and negative,
including Sheffield not being voluntary
Handheld devices
Is able to assess the abilities and attributes
required for a FY1

10

19
18

14
14

One of the item writing principles is
that it does not require knowledge of
protocols and procedures; review
items. Ensure glossary is clear

Psychometric item analysis will explore
this issue directly
This is possible in theory but responses
will be difficult to score reliably and
marking will be relatively time
consuming and expensive. This would
also alter the selection method from an
SJT to a different type of selection
method.
Item writers are asked to address this
issue
Clarify what this test is aiming to
measure and will be used in
combination
This is what we ask them and the
reasoning outlined in research evidence

8

Review of administration process

8
6

Review of use of handheld devices

100

ISFP Final Report

Page 346

Report of the SJT pilots

Appendix F

Concern that the SJT would become
5
Complexity built into item design to try
subject to coaching
and reduce this
Wanted individual feedback
2
Can’t prepare for the test
2
Lack of test taking motivation
1
May favour those whose first language is
1
not English
Table 47: Summary of participant evaluation qualitative comments
3

Further test level analysis

3.1

The correlation between the two response formats for the three test (n= 613) was
r=0.39**. (Paper 1 – r=.25**, p<0.01), Paper 2 – r= .42**, p<0.01, Paper 3 – r=.46**,
p<0.01). The GP SJT follows the same structure (roughly two thirds ranking and one third
multiple choice). The GP live test data consistently has correlations between the two
response formats of r=0.60** (p<0.01) and thus supports the understanding that the FY1
SJT is a uni‐dimensional test.

3.2

The standard error of measurement xxix (SEM) was calculated for each of the three papers
and is shown in table 36 above. Using the SEM, it can be stated that there is a 68% chance
that a participant’s ‘true’ score will lie between +/‐ the SEM score.

4

Reliability & Item Partials

4.1

The level of reliability achieved or desirable for SJTs has been much debated. PMETB report
that the level of internal reliability required for a test is α= 0.90. However this is in the
context of a licensing exam (summative assessment) and an MCQ; these types of
assessments are very different to that of SJTs both in purpose and content and we would
advise against treating the two types of assessments as if they were the same. For example,
whereas MCQs may be fairly ‘narrow‐band’ assessments of job specific knowledge or
cognitive ability, SJTs are typically ‘broad‐band’ assessments sampling a wider construct
space (e.g. professional attributes of doctors) and thus expectations around the level of
internal consistency achievable/desirable would be lower. Based on previous research 9,11,19
we would recommend that an internal reliability of a live test of α=.80 would be required.

4.2

With regards to acceptable levels of correlations for item partials, guidelines suggest in
general 0.2 or 0.3 as identifying a good item20. In this process we have used heuristics
based on these guidelines and based on identifying items with sufficient level of correlation
to be contributing to the reliability of the test. It is likely that the level of correlation
needed to identify a successful item will be influenced by sample size and test length (e.g.
with longer tests item‐total correlations are likely to be lower). It is also recommended

xxix

The standard error of measurement (SEm) estimates how repeated measures of a person on the same instrument
tend to be distributed around his or her “true” score. The true score is always an unknown because no measure can be
constructed that provides a perfect reflection of the true score. Since all measurement contains some error, it is highly
unlikely that any test will yield the same scores for a given person each time they are retested.
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that item partials are balanced with other considerations, e.g. need to provide coverage of
all target domains.18
5

Analysis of anchor items

5.1

15 items were used as anchor items and appeared in all 3 papers. In addition, there were
five feedback questions that were common between the three papers, resulting in 20
anchor items in total.

5.2

Exploratory analysis of the anchor items was carried out to assist with understanding the
thinking around test equating. Comparison of means of these items between the three
papers indicates that generally the items performed similarly across the papers.

5.3

Analysis of the item partials for the anchor items shows that in Papers 2 and 3, the item
partials for the anchor items tend to be similar. However, the performance of the anchor
items appears somewhat different in Paper 1, suggesting that there may be a difference in
how the anchor items related to the other items in the test in Paper 1 (see appendix C).

5.4

Correlation analysis between anchor items (n=20) and other items within the test (n=40)
show varied results for the three tests, in particular for Paper One. Paper One shows lower
correlations between anchor items and other items within the test, compared to Paper
Two and Paper Three. As the anchor items seem to be performing the same in the three
papers with regards to the mean and SD, this suggests there are differences in how the
anchor items in Paper 1 relate to the rest of the items in the paper (as also shown by the
item partials). This could be due to differences in the content of the items (or underlying
constructs being assessed), issues with administration at particular schools, or perhaps
differences in the nature of the candidate sample with regards to quartile and application
form scores.

Mean
SD
Paper One
Correlation between
anchor & other items
(rho)
Mean
SD
Paper Two
Correlation between
anchor & other items
(rho)
Mean
SD
Paper Three
Correlation between
anchor & other items
(Spearman)
Table 48: Anchor item statistics

Anchor and feedback
(20 items)
291.37
13.7

Anchor only
(15 items)
217.9
10.6

.283**

.266**

289.4
14.3

218.0
11.6

.418**

.396**

293.2
14.5

220.2
12.0

.598**

.407**
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6.

Construct Analysis

6.1

Table 43 below shows the descriptive statistics for the NEO‐PIR domain scores. The
maximum and minimum possible score available differs for the five factors but ranges from
120 to 480. A positive score on all scales indicates the presence of the described trait, with
the exception of emotional stability, where a high score indicates the absence of emotional
stability.

6.2

All five factors are normally distributed, although Emotional Stability and Agreeableness
are slightly negatively skewed compared to the other three domains; that is responses are
skewed slightly towards the sample having relatively low levels of emotional stability and
slightly higher levels of agreeableness. The standard deviations for both these domains are
also larger, indicating that there is a greater spread of scores around the mean.
Conscientiousness is slightly positively skewed. All five domains show reasonable levels of
reliability.
Factor

Mean
Score

Max

Min

SD

Skewness

Reliability

Emotional Stability

352.2

441

162

50.3

‐.92

.83

Extraversion

285.1

336

201

37.3

‐.01

.78

Openness to
Experience

294.0

421

171

36.0

‐.11

.70

Agreeableness

311.8

425

153

49.2

‐.62

.80

Conscientiousness

285.0

455

171

44.2

.38

.81

Table 49: NEO domain mean scores
6.3

The table below provides the results by sex. Females had a higher mean score on
Emotional Stability (363.1) (indicating lower levels of emotional stability), Openness to
Experience (296.9) and Agreeableness (327.8). Males had a higher mean score on
Extraversion (287.0) and Conscientiousness (286.8) but these differences were not great.
Factor
Emotional Stability

Extraversion
Openness to
Experience
Agreeableness
Conscientiousness

Sex

Mean score

SD

Male

335.6

54.6

Female

363.1

44.3

Male

287.0

35.3

Female

283.9

38.8

Male

289.7

41.7

Female

296.9

31.8

Male

287.6

53.2

Female

327.8

39.2

Male

286.8

42.5
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Female

283.8

45.6

Table 50: NEO domain mean scores by sex
6.4

The table below provides the result by ethnicity. Black and Minority Ethnic (BME)
candidates scored higher on Emotional Stability, indicating lower levels of Emotional
Stability. BME candidates scored lower in the four other domains.
Factor
Emotional Stability

Extraversion
Openness to
Experience
Agreeableness

Conscientiousness

Sex

Mean score

SD

White

351.2

47.5

BME

357.1

65.8

White

287.7

35.0

BME

275.0

46.4

White

295.7

36.9

BME

285.5

32.0

White

311.8

51.5

BME

309.4

37.0

White

287.8

43.3

BME

274.3

46.4

Table 51: NEO domain mean scores by ethnicity
7.

Correlations with Quartiles and Application Form

7.1

Correlations were run between SJT total scores (n=631) and current FP selection methods.
Current selection methods include quartiles and a competency based application form.
Quartiles are calculated using examination scores from preceding years at medical school.
Students are awarded one of four quartile scores (34, 36, 38, 40). The application form
consists of 6 questions. Question 1 covers career history and qualifications. Questions 2 to
6 are white space competency based questions, based on the Foundation doctor person
specification.

7.2

Significant correlations were found between SJT scores and quartile scores (Spearman rho:
r=.20**, p<0.01) and SJT scores and competency scores on the application form (Pearson:
r=.12**, p<0.01). Although these correlations are significant, indicating some shared
variance/commonality between the assessment methods, there is also a large amount of
variance not explained, therefore the SJT appears to be assessing somewhat different
constructs to the other methods.

7.3

For Paper One, there were no significant correlations found between SJT, quartile scores
and application form. For Paper Two, significant correlations were found between SJT
scores and quartile scores (Spearman rho: r=.23**, p<0.01) and SJT scores and competency
scores on the application form (Pearson: r= .22**, p<0.01). For Paper Three, a significant
correlation was found between SJT scores and quartile scores (rho: r=.34**, p<0.01) but
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not for application forms. This is likely to reflect the small sample sizes for Paper One and
Paper Three.
8.

Participant evaluation of large scale pilot

8.1

The table below outlines the themed issues, number of comments and example comments
from the large scale pilot candidate evaluation.

Theme

No. of
Comments

The SJT is
good/fair/reasonable

121

Computer and interface
related issues

50

Use of SJT combined
with other methods
Better than current
system

47
43

Ambiguity/subjectivity

39

Grammatical/spelling
issues

34

Relevance and realism
of SJT items

33

Suggestions to enhance
SJT
Respond differently in
clinical setting compared
to SJT
Responses equally
important
Similar
scenarios/options

33
32
29
27

Lack of experience with
scenario content

24

More information
required

23

Preparing for the SJT

23

Being coached for the
SJT

20

Test time too long
SJT did not assess

20
17

Example Comments
"Test is excellent"
"This is a really good way to examine people"
"Yes, this is a reasonable part of a selection process"
"This is a fair way of assessing adequacy of applicants"
“END button produces an error ‘you have not completed
all questions’”
“The screen layout made the test very difficult to use”
“The drag and drop screens were not user friendly”
“Might be ok as part of a more comprehensive
assessment but not in isolation”
“This is a reasonable part of a selection process and I feel
superior to the previous white space questions”
“This is a fair test, although some of the figures are
ambiguous”
“… some of the questions had spelling mistakes, didn’t
quite make sense”
“I feel that some of the questions were relevant to the
foundation programme”
“Realistic scenarios throughout paper”
“Possibly [include] some more emergency/management
questions to differentiate between candidates”
“Answers given in theory might not actually reflect actual
practice”
“Difficult, as some of the questions, I would do all, or a
lot of the available options”
“… there seemed to be [many] questions with some
similar content and difficult situations”
“I was not really able to answer some of them properly as
I have not yet encountered any even vaguely similar
situations as a medical student”
“I found that the questions were difficult to answer as I
felt I needed more information to help me make a
decision”
“It would be hard to prepare for a test like this”
“I can see solicit and commercial [organisations training]
students to ‘take the test’ other than to understand
underlying principles of appropriate potential behaviour”
“Don’t need two hours”
“The test does not indicate clinical knowledge,
105

ISFP Final Report

Page 351

Report of the SJT pilots

medical knowledge or
ability
Satisfactory
administration
Blank space to justify
choices
Unsure of whether the
SJT would differentiate
between candidates

Appendix F

extracurricular activities, or other personal qualities”
17
15
15

Test time too short

15

Too many SJT items

13

Instructions unclear

13

Too much content

12

Better at differentiating
between candidates

12

Assessed professional
attributes
Should not have equal
weighting with other
methods
Did not understand how
the SJT was marked

10
10

“The test was run in a satisfactory and appropriate
manner”
“I felt I constantly want to explain my choices but have no
opportunity”
“I am not sure how that would separate the good doctors
from the bad doctors”
“I felt pushed for time to answer all 60 questions perhaps
the test should be longer in time length”
“There were quite a lot of questions and some of the
scenarios were long”
“I was so confused as to whether we should rank them in
accordance to the order we should carry out the task or
whether we should at all carry them out”
“The test was far TOO LONG to read and as a result, I lost
time”
”This seems to be a better discriminator of good
candidates compared to the white space questions
because it assess the candidates skills in judging real life
situations”
“Very good way to assess candidates ability to deal with
practical solutions”
“I don’t think this should have as much weighting as the
white space questions”

“Slightly unclear as to how the test is marked ‐ score
clarification would be useful”
“Important to make clear answer as ‘should’ NOT
Response format
6
‘would’”
Poor examination
“There were more invigilators than any other exam I’ve
5
conditions
ever sat, they were constantly walking around”
“I think the test would be improved by having a multiple
SJT may work better on
3
choice computer exam as it is easy to make mistakes
computer
manually”
Table 52: Qualitative comments from candidate evaluation
9
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Appendix B: Example SJT Items used as Feedback Questions
1.

You are looking after Mr Kucera who has previously been treated for prostate carcinoma. Preliminary
investigations are strongly suggestive of a recurrence. The ward is busy. As you finish taking blood from a
neighbouring patient, Mr Kucera leans across and says “tell me honestly, is my cancer back?”

Rank in order the following actions in response to this situation (1= Most appropriate; 5= Least appropriate).
A

Explain to Mr Kucera that it is likely that his cancer has come back

B

Reassure Mr Kucera that he will be fine

C

Explain to Mr Kucera that you do not have all the test results yet.

D

Inform Mr Kucera that you will chase up the results of his tests and ask one of your senior colleagues to
discuss them with him

E

Invite Mr Kucera to join you and a senior nurse in a quiet room, get a colleague to hold your ‘bleep’ then
explore his fears

2.

You review a patient on the surgical ward who has had an appendicectomy done earlier on the day. You
write a prescription for strong painkillers. The staff nurse challenges your decision and refuses to give the
medication to the patient.

Choose the THREE most appropriate actions to take in this situation
A

Instruct the nurse to give the medication to the patient

B

Discuss with the nurse why she disagrees with the prescription

C

Ask a senior colleague for advice

D

Complete a clinical incident form

E

Cancel the prescription on the nurse’s advice

F

Arrange to speak to the nurse later to discuss your working relationship

G

Write in the medical notes that the nurse has declined to give the medication

H

Review the case again
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Appendix C: Item Level Results for Initial Pilot
Item Level Results for Rational Scoring
Item
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

Type
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice

Mean
16.9
17.1
14.1
18.3
15.5
15.1
16.9
18.1
15.7
16.6
15.9
15.5
16.5
15.2
15.6
15.2
17.3
16.2
17.5
17.4
15.3
17.4
15.7
15.7
17.0
16.2
15.0
15.4
15.9
16.6
15.4
18.8
15.0
16.3
16.8
15.0
15.1
14.1
18.1
15.7
16.3
16.8
11.5
9.1
7.0
9.8
10.8
10.2

SD

Partial
1.8
1.5
2.8
1.7
2.3
2.3
2.9
1.9
2.4
2.4
1.8
2.2
2.2
2.4
2.5
1.6
1.9
2.3
1.8
2.2
2.1
1.7
2.1
3.3
2.2
2.6
2.4
2.2
1.8
2.5
2.4
1.5
2.5
1.9
2.4
2.5
2.8
2.9
1.7
2.8
2.4
2.7
1.5
2.3
2.3
2.5
2.1
2.3

‐.004
.174
.102
.204
.079
.177
.218
.157
.077
.086
.024
.157
.031
.096
.017
.169
‐.009
.192
.141
.089
.136
.120
.228
.154
.038
.196
.060
.146
‐.021
.186
.199
‐.023
.124
.100
.095
.018
‐.035
.222
.113
.281
.286
.248
.142
.123
.131
.125
.120
.177

Quality
Further review
Satisfactory
Further review
Satisfactory
Further review
Satisfactory
Satisfactory
Moderate
Further review
Further review
Further review
Moderate
Further review
Further review
Further review
Satisfactory
Further review
Satisfactory
Moderate
Further review
Moderate
Further review
Satisfactory
Moderate
Further review
Satisfactory
Further review
Moderate
Further review
Satisfactory
Satisfactory
Further review
Further review
Further review
Further review
Further review
Further review
Satisfactory
Further review
Good
Good
Good
Moderate
Further review
Moderate
Moderate
Further review
Satisfactory

108

ISFP Final Report

Page 354

Report of the SJT pilots

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
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Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice

7.2
8.3
8.5
8.4
7.7
7.8
6.1
7.5
8.4
6.6
7.7
8.2
7.9
7.4
6.3
9.1
8.0

1.9
2.5
2.7
2.5
2.9
2.5
2.9
2.1
2.7
2.8
3.1
3.1
2.9
2.6
2.8
3.3
3.2

.124
.218
.236
.231
.247
.312
.248
.339
.429
.276
.307
.396
.386
.396
.284
.351
.321

Further review
Satisfactory
Satisfactory
Satisfactory
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

.038
.215
.105
.232
.218
.160
.203
.161
.135
.085
.065
.134
.064
.135
.070
.186
.095
.185
.150
.119
.203
.176
.175
.149
.191
.205
.120
.107
.040
.172
.207

Quality
Further review
Satisfactory
Further review
Satisfactory
Satisfactory
Moderate
Satisfactory
Moderate
Moderate
Further review
Further review
Moderate
Further review
Moderate
Further review
Satisfactory
Further review
Satisfactory
Moderate
Further review
Satisfactory
Satisfactory
Satisfactory
Moderate
Satisfactory
Satisfactory
Further review
Further review
Further review
Satisfactory
Satisfactory

Item Level Results for Empirical Scoring
Item
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Type
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking

Mean
16.9
18.7
15.4
18.3
17.2
16.0
16.9
18.1
16.5
17.1
17.7
15.5
17.2
16.3
14.2
17.5
17.8
16.2
17.5
17.4
15.9
18.2
16.5
15.7
16.8
16.2
15.8
16.9
17.4
16.6
15.4

SD

Partial
1.8
1.5
2.6
1.7
2.3
2.3
2.9
1.9
2.2
2.2
1.9
2.2
2.1
2.4
2.8
2.0
2.2
2.3
1.7
2.2
2.7
1.9
2.1
3.3
1.9
2.6
2.3
1.9
1.9
2.5
2.4
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32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

Appendix F

18.8
15.0
17.5
16.8
15.3
15.4
15.0
18.7
15.7
16.3
17.8
11.5
9.0
9.4
9.8
10.8
7.7
9.7
8.3
8.5
8.4
7.7
7.8
6.1
9.1
8.4
7.6
7.7
8.2
7.9
8.9
7.2
9.1
8.0

Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Ranking
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice
Multiple Choice

1.4
2.5
1.9
2.4
2.6
2.2
2.9
1.9
2.8
2.4
2.6
1.5
2.3
2.5
2.5
2.1
1.2
2.5
2.6
2.7
2.5
2.9
2.5
2.9
2.6
2.7
2.8
3.1
3.1
2.9
3.2
3.3
3.3
3.2

.010
.152
.143
.087
.114
.085
.125
.142
.231
.270
.214
.176
.115
.183
.144
.136
.083
.203
.254
.236
.229
.263
.336
.233
.330
.417
.245
.275
.367
.381
.341
.326
.371
.333

Further review
Moderate
Moderate
Further review
Further review
Further review
Further review
Moderate
Satisfactory
Good
Satisfactory
Satisfactory
Further review
Satisfactory
Moderate
Moderate
Further review
Satisfactory
Good
Satisfactory
Satisfactory
Good
Good
Satisfactory
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

Appendix D: Item Level Results for Large Scale Pilot
Paper One
Mean

Paper Two
Mean

SD

Paper Three
Mean
SD

SD

item1

13.9

3.0

13.5

3.0

14.2

3.1

item2

15.8

2.1

16.2

1.9

16.0

2.1

item3

17.2

2.3

175

1.9

17.5

1.9

item4

16.2

2.4

16.6

2.4

17.0

2.1

item5

15.2

2.6

15.8

2.9

15.7

2.8

item6

17.4

1.9

17.3

2.2

17.4

1.9

item7

15.7

2.4

15.4

2.6

15.3

2.7

item8

18.2

2.0

17.8

2.1

18.1

2.5

item9

16.1

2.3

16.4

2.5

16.4

2.6

item10

17.1

1.8

16.4

1.9

16.7

2.1
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item11
item12
item13
item14
item15
item16
item17
item18
item19
Item20
Item21
Item22
Item23
Item24
Item25
Item26
Item27
Item28
Item29
Item30
Item31
Item32
Item33
Item34
Item35
Item36
Item37

17.4

1.7

17.1

1.7

17.1

1.7

18.1
18.6
16.4
15.4
17.2
17.9
16.0
15.9
15.3
16.6
16.4
15.5
15.8
16.7
17.2
16.5
15.3
17.5
15.5
17.1
17.5
15.8
17.7
16.5
16.5
16.0

1.7
1.6
2.8
2.0
2.0
1.5
2.2
2.2
2.6
2.3
2.2
2.4
1.9
1.7
1.9
2.4
2.5
1.8
2.8
2.4
1.8
2.5
2.3
2.3
2.4
3.2

17.7
17.9
17.3
16.6
15.6
16.8
16.5
18.3
16.6
17.5
17.7
17.2
15.8
17.1
15.2
16.7
16.3
15.7
15.5
17.7
16.6
15.7
17.5
17.0
16.4
17.5

1.9
1.8
1.8
2.2
2.3
2.3
2.0
2.0
2.0
2.2
2.1
1.8
2.2
2.0
2.6
1.7
1.9
2.2
2.8
2.0
2.3
2.5
1.8
2.1
2.1
2.3

17.5
16.0
16.8
17.6
15.8
17.2
17.6
17.2
16.8
18.4
15.4
14.7
16.2
16.2
15.4
18.3
16.3
16.6
16.6
16.8
17.3
16.0
17.4
15.8
15.7
17.2

2.7
2.8
2.7
2.5
2.2
2.3
2.0
1.8
2.0
2.2
2.3
3.1
2.3
2.9
2.1
2.3
2.5
2.0
1.9
2.7
2.0
1.9
2.5
2.8
2.7
2.8

item38

16.9

3.2

16.8

2.6

16.9

2.9

item39

17.3

2.4

17.8

1.5

17.6

1.9

item40

16.5

2.7

16.6

1.9

16.3

2.2

item41

11.8

0.8

10.7

2.1

11.7

1.2

item42

10.9

1.8

9.6

2.8

10.6

2.4

item43

10.2

2.2

10.5

2.1

10.3

2.1

item44

9.9

2.4

9.7

2.3

10.3

2.2

item45

7.4

2.8

8.3

2.5

8.5

2.7

item46

10.2

2.2

9.5

2.3

9.8

2.2

item47

8.2

2.3

7.9

2.4

7.9

2.4

item48

8.9

2.2

10.2

2.3

10.2

2.3

item49

8.5

2.8

8.7

2.5

8.7

2.5

Item50

8.8

2.4

9.3

2.4

9.3

2.4

Item51

8.3

2.6

9.8

2.5

9.8

2.5

Item52

9.8

2.5

9.2

2.3

9.2

2.3

Item53

9.0

2.6

8.4

2.3

8.4

2.3

Item54

8.4

2.7

9.0

2.4

9.0

2.4

111

ISFP Final Report

Page 357

Report of the SJT pilots

Appendix F

Item55

8.4

2.5

10.6

2.1

10.6

2.1

Item56

9.7

2.5

9.0

2.4

9.0

2.4

Item57

7.5

2.3

8.2

2.8

8.2

2.8

Item58

7.4

3.1

8.3

2.7

8.3

2.7

Item59

7.8

2.4

9.3

2.6

9.3

2.6

Item60

9.8

2.4

8.1

2.7

8.1

2.7

Comparison of performance on five items used for participant feedback

Item 38
Item 39
Item 40
Item 41
Item 42

Initial pilot Mean score
17.0
17.4
17.0
11.5
10.2

Main pilot Mean score
16.8
17.5
16.4
11.1
10.1
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Appendix E: Peer Review: Professor Chris McManus

Final Report on Situational Judgement Test
Patterson et al, July 2011
Chris McManus
University College London
July 2011
Summary
The SJT has been carefully piloted and well documented. There seems little doubt about the overall
acceptability of the test as produced, and it seems likely that it is of reasonable reliability, and
probable validity. Both of these can of course be properly evaluated only after implementation.
I have been fortunate to have seen an earlier version of the report, dealing with the initial pilot and
those analyses provided an opportunity to recommend additional analyses, etc., which have been
carried out. In particular it was important to see the DIF (differential item functioning) analyses of
sex and ethnicity differences, and these suggest that whatever the reason for the differences in
performance, they are probably not due to bias in the test itself.
Taken overall there would seem to my mind to be little doubt that piloting has probably gone as far
as it can reasonably go, and that the next stage has to be a live implementation, in order to see
how the SJT works in practice. There may be some risks in that, but they do not seem to me to be
unacceptably large, as long as safeguards are in place, with careful monitoring of the test results.
My detailed report raises some technical questions and some minor issues, which will probably be
of interest to the authors and to psychometricians more generally. If there is the opportunity to
revise the Final Report then comment on these matters may be helpful to readers. Overall though I
do not think that any are sufficiently serious to prevent implementation, and most will inevitably
be clarified and will resolve themselves over a couple of years of live usage.
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Appendix F: Peer Review: Professor Val Wass
Quality Assurance Report:
Design and Evaluation of a Situational Judgement test for selection to the
Foundation Programme:
The Work Psychology Group University of Cambridge

Val Wass
BSc (Hons), FRCGP, FRCP, MHPE, FHEA, PhD
Professor of Medical Education
Head of Keele School of Medicine
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Executive summary

The Medical School Council was commissioned by the Department of Health to pilot a new
model for selection to Foundation Programme (FP) for the four UK Health Departments.
Following its success in postgraduate selection, a Situation Judgement Test (SJT) was
chosen. The Work Psychology Group and the University of Cambridge, who have prior
experience of SJTs, have carried out a well designed and implemented project involving an
initial (IP) and large (LP) pilot in UK medical schools. Their very comprehensive high
standard report presents full evaluation of the pilots.
Seventeen medical schools participated in the two pilots with a total of 1094 candidates
(455 IP, 639 LP). Recruitment to the large pilot was disappointing but sufficient for
evaluation purposes.
Quality assurance has been carried out based on the Utility Equation developed for
assessment tools. The (i) Validity (ii) Reliability (iii) Educational impact (iv) Acceptability
(v) Feasibility of the SJT are evaluated from the data provided.

Validity: SJTs were designed to measure five domains based on job analysis: commitment
to professionalism, coping with pressure, effective communication, team working and
patient focus. Candidate performance (tested on two small separate cohorts) correlated
positively with high levels of extraversion, openness to values and achievement using a
NEO-PIR personality measure and with OSCE performance compared to written tests. It is
safe to conclude that the SJT broadly measures attributes relevant to the skills needed for
work in the Foundation programme. Full piloting across an entire cohort is needed to
evaluate how candidate performance on the SJT ranks against the Educational
Performance Measure. Personality measures of high achievers may well reflect high
achievement generally.

Reliability: The reliability of a two hour test using 60 items is just about acceptable
provided all individual items perform well psychometrically. There is a wide range of scores
on both scoring methods which the authors claim is sufficient for discrimination. The mean
scores tended to be high around 80%. There are a number of tied scores which will need
addressing. It remains difficult to make a full judgement until data is available across a
complete school intake and range of ability. Low uptake of pilots may have biased towards
the more motivated. There is no scope for reducing the number of items. Extension of the
test to pilot items and to allow for poorly performing ones might prove necessary.

Acceptability: Over 95% of participants evaluated the SJT. There is good consensus that it
is relevant, fair and better than the current white paper questions. Differences in
performance relating to sex and ethnicity will need further attention. Scenarios must be
short and written in clear English to limit potential disadvantage.

Feasibility: Item writing and weighting the responses was time consuming and resource
intensive. Questions required extensive review and modification and scoring is complicated.
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Different levels of commitment from the 89 item writers suggest that alternative ways to
resource efficient question writing methods need to be explored. Different performance
across the three papers and a heavier weighting toward one domain in the LP suggest
careful blueprinting is essential. Exploration of computer versus pen delivery was
inconclusive although the former appears feasible if well planned.

Educational impact:

Work using the Social Desirability scale suggests that candidates
“faking” their responses to reflect their perception of desirable rather than actual response
was not a serious issue. In theory candidates cannot prepare for the test. In actuality there
is wide spread concern they can tutored for the test which would be educationally
disadvantageous.

Conclusion. This project, which is well designed and thoroughly implemented, supports the
proposed replacement of the current white-paper UKFPO selection with a SJT across the
UK. Situational judgement testing is certainly more reliable and arguably more valid.
Further piloting of a full year cohort is desirable but not essential. More work on item
development is needed. It is very resource intensive. This will need to be reviewed and
addressed. Methods to pilot new questions need identifying. The proposed multiple delivery
of the paper needs review given the restrictions of item development and need for careful
blueprinting of papers to ensure consistency of test performance. Delivery by computer
seems feasible. A further pilot evaluating whether students can be trained to answer the
test might be considered. On balance this is a very positive evaluation.

116

ISFP Final Report

Page 362

Report of the SJT pilots

Appendix F

1: Background
1:1 The Medical School Council (MSC) has commissioned a cross stakeholder Steering
Group to develop and pilot new arrangements for selection into the Foundation programme
(FP). Two methods have been chosen: (i) a Situational Judgement Test (SJT) and (ii) an
Educational Performance Measure (EBM) based on academic performance rankings across
the medical course at the individual schools.
1:2 Situational judgement tests have been in use for 20 years and are gaining increasing
acceptability for large scale selection processes. They are based on extensive analysis of
the job role from which the domains required to test the candidate’s cognitive attributes
and ability to make judgements in the workplace are determined. They do not assess
knowledge and practical skills.
1:3 In more recent years SJTs have been developed for selection into postgraduate
medical training programmes e.g. General Practice where evidence is emerging of its
efficacy as a selection method. However its main use to date has been for short listing
followed by further assessment. This contrasts with the FP which is the main route into the
allocation of jobs.
1:4 The report includes a literature review providing evidence to support the development
of, and rationale behind, the test methodology. In addition micro pilots were carried out
across four UK Universities to explore the most appropriate test specification format for
undergraduates. Based on evidence thus accrued a SJT design specification was
developed.
1:5 A two hour test of 60 items over two hours covering five domains of job analysis: (i)
commitment to professionalism, (ii) coping with pressure, (iii) effective communication, (iv)
working effectively as part of a team and (v) patient focus was proposed supported by
evidence well laid out in the report. Decisions to use a knowledge based response “what
should you do?” rather than behavioural “what would you do?” and to use two test formats
of ranking (66%) and multiple choice (33%) were also robust in light of the literature and
micro pilot findings.
1:6 Evaluation of the SJT is based on an initial pilot (IP) and a second larger pilot which
included 13 medical schools and 1094 participants. The Utility Equation was used as a
framework for quality assuring the assessment methodology and the psychometric data
published in the report.

Validity x reliability x acceptability x feasibility and cost x educational impact
2: Development of SJT items.
2:1 Seven item writing workshops were held with 89 writers over a two year period. These
were volunteer clinicians drawn from more than 23 primary specialities and prepared to
commit a day to the workshop. Experience of working with Foundation year 1 (FY1)
doctors was essential. The broad selection of writers seemed to work well.
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2:2 Four hundred and fifty three items were written by 82 item writers averaging 5.5 items
per writer; 7 failed to write any items. The authors highlight that the level of commitment
and output was low relative to their experience with other writers. GP selection, for
example, uses a smaller group of seemingly more committed and more productive writers
who are reimbursed for their time out of practice. The mode of item writing may need
review (see 6:1).
2:3 Review of items by the authors themselves was associated initially with a low return.
50% of authors did not revise their questions and 31% of the initial items proved
unsuitable. Later in the project both author reviewing and standard of questions improved.
The improvement in commitment and attrition over time argues for a small expert writing
group.
2:4 All items were then reviewed by a lead team reviewer. At this stage 54 of 360 (15%)
questions were rejected. The attrition rate was high at 32.5%; 306 of 453 (67.5%) of
questions were retained. A further 20 items were rejected at a later stage as the result of
focus groups with Foundation doctors.
2:5 Four concordance panels were then held using subject matter experts familiar with the
work of Foundation doctors. Sixty individuals participated (range of specialities not given).
They completed one of 66 – 80 item papers under test conditions and gave feedback on
the questions. A concordance analysis of responses identified questions where concordance
between experts was satisfactory. Twenty-seven further items were found to have
unacceptable concordance. A further 21 questions were removed. Two hundred items were
selected for the pilots.
2:6 Overall 40% of initial items were discarded. There was in addition divergence from the
original blueprint of equal distribution across the domains. One concludes these are difficult
questions to write and very resource intensive (see 8:1).
3 Blueprinting the paper:
3:1 Blueprinting is essential to any test construction to ensure content is relevant to the
domains being assessed and standardised. It is of particular importance if multiple papers
are envisaged for one year of Foundation entry. Pilots were planned against a format of a
fairly equal (but not exact) split across domains. Scenarios were assigned to three broad
topics “colleague”. “patient” and “personal”. Items were randomly distributed across the
paper and not grouped by domain or topic. Sensitive potentially emotional scenarios at the
start of the test were avoided. No data is given on the generaliisability of SJTs. One
assumes that content specificity is essential and a wide range of contexts is important. The
resultant statistics on performance suggest this is the case.
3:2 Each paper had 40 ranking and 20 multiple choice (MCQ) questions. Anchor items i.e.
questions used to standardise and compare cohort performance between papers, were
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used; 15 per paper. Item difficulty and discrimination could only be controlled once
questions had been piloted.
3:2 It is notable that at the workshops questions were not written uniformly across the
domains. Over a third (38%) were written in “commitment to professionalism”. The IP
papers achieved an equal split. In contrast a third (instead of a fifth) of questions in the LP
papers were in the domain preferred by the item writers i.e. “commitment to
professionalism”. This skewed the balance of papers used in the LP where the intended
equal weighting was lost. This reflected question availability rather than poor blueprinting.
3:3 As in the LP there was a significant difference in the performance of the paper 1
compared to 2 and 3 (see 6:4), careful blueprinting both to inform item writers and to
construct the test is essential.
3:4 Two forms of scoring were compared; “rational” based on expert judgement and
“empirical” based on item performance on a large pilot sample. The IP compared both
types of scoring. Correlation statistics show high levels of agreement between the scores
and supported the decision to work with rational keying of scores in the LP.
3:5 The logic for using a 2:1 weighting for ranking and MCQ items is not immediately
apparent from the report. The scoring convention for both these formats remains complex.
It may not be ideally suited to the proposed use of SJTs in the FP. Other specialties have
trialled different scoring conventions. Scoring of necessity needs to remain in the hands of
the experts and be open to continuing review as more data on a wider candidate
performance becomes available.
4: The Pilots:
4:1 Four schools contributed to IP and 13 to LP. Piloting throughout was confounded by
poor uptake in some volunteer schools compared to others. The report does not address
the different size of student cohorts across schools where uptake varied considerably. A
percentage uptake of the total school year would be helpful e.g. 106 at a small school such
as Keele approaches 95%. It is difficult to assess uptake at the other schools in the
absence of cohort size. Assessment of response rate and the degree of potential bias is
difficult. Can we ask if this data is available?
4:2 Uptake for the LP was disappointing; 639 participants (58% of the total candidates).
Almost certainly the pilots will have been biased towards motivated keen students. This will
undoubtedly have impacted on test psychometrics e.g. for item difficulty. The high mean
scores seen in item performance may reflect this.
4:3 Overall in both pilots the spread of sex and ethnicity allowed comparisons to be made
with the exception of non-UK participants of whom 41 sat the IP. This was insufficient to
make firm conclusions. In both pilots differences in performance were seen across sex
(females performing better than males) and ethnicity where poorer performance on
average was seen from ethnic minority students. These findings are consistent with
statistics across UK undergraduate and postgraduate medical examinations. We know little
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of the impact of cultural diversity on scenarios. It will be crucial to monitor this. Ensuring a
good ethnic mix of item writers and short clear scenarios (in case of English as a second
language) is essential.
4:4 Significant differences in both uptake of the three papers in LP and the psychometrics
were seen. Paper 1 performed less well with a significantly lower standard deviation across
performance. This group of candidates had significantly higher application scores which
may have been relevant. The mean score and candidate distribution was the same as the
other two papers. Blueprinting may also have been relevant (see 6:4).
5: Test validity
5:1 Validity is a conceptual term which, unlike reliability, cannot be expressed as a simple
coefficient. It can only be assessed after the test has been delivered. Validity is a measure
of whether the test has actually measured what it set out to measure. This is of particular
importance for this relatively new test format. The authors have built in a series of
methods to do so and are to be congratulated on this. Performance on the test has been
compared using different samples across the pilots with (i) the NEO-PIR personality
measure (ii) OSCE and written tests (iii) application scores.
5:2 The NEO-PIR personality measure assesses five major dimensions of personality:
emotional stability, extraversion, openness to experience, agreeableness and
conscientiousness. One hundred and eight participants at one medical school completed
the NEO-PIR. SJT performance correlated positively with high levels of extraversion,
openness to values and achievement. This suggests that high achieving individuals do
better. The findings are consistent with expectations and Foundation job analysis
requirements. This supports the validity of the test.
5:3 Data on 96 candidates at one medical school were correlated with their year 4 OSCE
and written test results. SJT scores correlated with performance in the clinical skills
Objective Structured Clinical Examination (OSCE) but showed limited correlation with the
written examinations. Further evidence that the attributes of a good practising doctor are
being measured.
5:4 For this cohort, application scores and the academic performance quartiles of students
were combined with the examination results for multi-regression analysis. The OSCE
correlated most highly with communication skills. This is further evidence that the SJT
targets the non cognitive attributes necessary for Foundation placements.
5:5 Further statistical analysis showed that a combination of SJT and the quartile scores
(the two scores it is intended to use in Foundation allocation ranking) predicted OSCE
performance more reliably than the student application and quartile scores. This is very
encouraging evidence for the validity of the SJT and confirmation that it performs better
than the current system.
5:6 The various correlations continue to raise questions as to what the SJT as a unidimensional test actually measures. Further analysis along these lines, particularly as the
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high achievers tend to do best on the SJTs, will be important. It will be interesting to see
how SJTs score correlate with the EPM in full student cohorts.
5:7 Twenty focus groups with 63 Foundation doctors were held in six locations. The
participants reviewed test instructions and each was shown 20 items only. Their comments
confirmed the SJT had face validity. It was felt appropriate to their work and fair. There
were some reservations that it only tested certain characteristics omitting areas such as
leadership and extracurricular activities.
5:8 Behavioural based tests such as SJTs compared to knowledge based tests are more
prone to the “faking” of answers. They cannot tap into candidates’ actual behaviour and
assess how they decide to present themselves. A knowledge based response instruction
(‘what should you do’) was used for the SJT, rather than a behavioural based response
instruction (‘what would you do’), to reduce this concern. Never the less there is general
concern that candidates will train for the test and learn the desired responses. All IP
candidates completed a measure of Social Desirability which measures “the tendency of
respondents to reply in a manner that will be reviewed favourably by others”. Participant
scores suggest they were not “faking good.” There was no correlation between SJT scores
and Social desirability scores. Although the authors suggest the SJT is less susceptible to
faking and should be resilient to coaching, this remains an area of concern and worthy of
further piloting.
6: Item analysis: Reliability
6:1 Reliability is a measure of the consistency and reproducibility of the test result i.e. if
the students took the same test on another day would the result be the same. It is
expressed as a coefficient (Cronbach alpha) where a coefficient of 1.0 equates with 100%
reliability. This test is relatively high stakes in allocating students to posts but does not
(and as it stands could not) define minimum standards of performance and hence a pass/
fail cut off. The authors’ aim for a reliability coefficient of 0.8 is reasonable and represents
the minimum acceptable standard. Lower reliabilities would have unacceptable
measurement error and a potential significant impact on ranking. The test must remain
legally defensible.
6:2 The conclusion that a test length of 60 items is adequate is acceptable but only “just.”
Achieving this was dependent on ensuring all test items performed well. To ensure this
thorough piloting of items is essential. Thought needs to be given as to how this would be
achieved when the test goes “live”. There is little margin for error in the current test length
of two hours. Many high stakes assessments test across three hours to ensure reliability.
Careful item preparation and piloting is essential.
6:3 The rationale for apportioning the 2:1 random to MCQ item split for the paper is not
clear. Item analysis (Appendix B) shows a strikingly better performance on the “partial
item” discrimination measure for the MCQ questions. Reconsideration of the current split
and movement to a 50:50 split might significantly help by ensuring good item
psychometrics and improved reliability. The current mean discrimination index of 0.19 for
items is not bad but could be improved.
121

ISFP Final Report

Page 367

Report of the SJT pilots

Appendix F

6:4 Standardisation across the tests is essential and the results of this pilot cast some
doubt on the reliability of offering multiple papers across a year. As outlined in 3:3 the LP
demonstrated significant differences across the three papers with low reliability on one
paper. This almost certainly relates to blueprinting and item performance variance rather
than the cohort ability differences proposed by the authors.
6:5 Anchor items (3:2) were used across the papers to allow comparison of overall cohort
performance. The psychometrics of the anchor items used were not known prior to
inclusion in the LP as these items had not been piloted. Anchor items are generally selected
on prior performance and need to have a good discrimination index. The report’s
recommendation for “25-40% anchor items per paper for test equating purposes is robust.
The use of pre-tested items is in fact essential to ensure good psychometrics and compare
cohorts across as well as within years.
6:6 The pilot results suggest there is acceptable discrimination which will permit ranking.
There is a wide range of scores on both scoring methods which the authors claim is
sufficient. The mean item scores tended to be high around 80% across both pilots. All
cohorts demonstrated a reasonable normal distribution of performance. It remains difficult
to make a full judgement until data is available across a complete school intake and range
of ability. There are a number of tied scores which will need addressing as these will
impact on the ease of ranking.
6:7 The authors speculate on the need to define a cut off score or minimum standard of
performance of the SJT for registration purposes. The test is designed for selection
purposes and not licensing. It would be unwise to redefine the test as a licensing test with
a cut off standard in its current proposed format. I would strongly advise against this. Not
the least because, as outlined above, we remain uncertain as to what is actually measures.
Defining a minimum competence standard would be difficult. Secondly testing would
almost certainly need to be extended to ensure a robust standard error of measurement
around the pass mark.
6:8 As discussed in 4:3, differences in performance were found across sex and ethnicity
not unsurprisingly as this is a common finding. Differential Item Functioning was used to
determine whether the test items were appropriate and fair for assessing the ability of
different demographic groups. The measurement flags possible bias but is not a stand
alone measurement. Twenty-eight items were flagged as possibly discriminating and for
further review with adjustment or repiloting as necessary. Overall experience would
suggest the differences may be more candidate than item specific.
7: Acceptability
7:1 Over 95% of participants evaluated the SJT. The general consensus was it was
relevant, fair and significantly better than the current white paper questions. There were
some concerns it would discriminate sufficiently to reliably inform ranking and it measured
a rather narrow range of ability excluding parameters such as leadership.
7:2 On the whole the length of the test was acceptable.
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7:3 Differences in performance relating to sex and ethnicity will need further attention.
There were some comments on the length and complexity of the scenarios. To reduce
disadvantage for candidates scenarios must be short, concise, avoid unnecessary
distracting information and written in clear English

7:4 Computer versus pen delivery was piloted in the LP using several approaches. Several
delivery logistics and unforeseen circumstances impacted on delivery and make firm
conclusions difficult. Computer delivery on balance seems acceptable and practical. Further
piloting is necessary.
8: Feasibility
8:1 Item writing proved very resource intensive with a relatively low output of 5.5 items
per writer. Questions then required review and revision. If the intention is to administer the
test over multiple dates each year a large bank of questions will be needed. The resources
needed to both generate and pilot a bank of questions sufficiently large for multiple
delivery and to ensure the necessary high standard of psychometrics to meet the required
level of reliability are significant. Review of the item writing process using a small number
of committed writers reimbursed for their time and keeping testing dates to absolute
minimum will need to be considered.
8:2 The report raised doubts as to whether multiple opportunities to take the test across a
year are feasible. A large bank of items with confirmed good performance statistics and
careful blueprinting is essential. The lack of standardisation across the three LP papers
would suggest delivery of two papers a year would be more practical. It is not pass/fail and
resits do not have to be offered.
8:3 Whether one can coach to the test (5:8) and learn the desired responses remains to be
seen. Candidates seem to think coaching will occur.
8:4 The feasibility of computer versus pen needs further piloting (7:4).
9: Educational impact: White paper questions encourage reflection and keeping a
portfolio on which to base answers. The SJT is not designed for educational impact. In
theory candidates cannot prepare for the test. In actuality there is wide spread concern
they can tutored for the test (as for UKCAT) which would be educationally
disadvantageous. This could be addressed by a study investigating whether training
improves performance.
10 Minor issues to raise with authors:
10:1 Can the authors provide the percentage of participants compared to total numbers in
the medical school year?
10:2 p30 4.6.2 States five locations but gives six?
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10:3: p33 would be good to have range of specialities of experts used to concordance
panel
10:4: p100 3:1 Is the correlation given for paper 1 r= .04 an error??

Conclusions
1: This is an outstandingly good evaluation pilot of an assessment tool covering all the
essential parameters. It is well designed and implemented and very clearly written. Many
sincere congratulations to the working group.
2: Item design and piloting was very resource intensive with 40% attrition of items across
a multistaged process and with some poor commitment from writers and a low output per
writer. For the test to succeed item writing and piloting needs both revision to produce a
more efficient system and significant resourcing. Employing a smaller group of committed,
experienced (and possibly reimbursed) writers and ensuring expert input to and review of
rational scoring methods seems an attractive alternative.
3: The test blueprint needs careful planning and perhaps revision. A tendency for writers to
overproduce questions in one domain and skew the blueprint needs addressing. Is the
balance of ranking and MCQ items the correct one? How was it reached and, as MCQ items
appear to perform better, is it open to review?
4: Scoring is complex and needs expert input as the methodology is not fully transparent.
It should be kept under review and may need future modification as has been done by
other specialties. Currently the recommendation is not to change.
5: Validity has been well evaluated using several approaches. The superiority of SJT testing
to the current white paper is robustly established. Further work on validity and defining
what the test actually measures will be of interest.
6: Sixty items and two hour testing time is “just about” acceptable for the level of reliability
needed to ensure the test is legally defensible. It is dependent on robust item
psychometrics and not open to including unpiloted questions.
7: The SJT is acceptable to the pilot participants and deemed fairer than the current
system.
8: The feasibility of standardising multiple delivery of papers across a year seems under
threat given the difficulties experienced across the three LP papers. Establishing a
sufficiently large item bank in the time frame is challenging but essential.
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Appendix G: Response to Quality Assurance Peer Review Summary
Number

Issue

Summary of changes/comments

CMm1

Provide example SJT items

Examples of each item type are now provided in the appendix
(those used for feedback).

CMm2

Scoring key requires clarity

The scoring convention for marking the SJTs requires clear
communication to students as it is complex. We suggest that the
communications strategy addresses this issue directly with
schools and students.

CMm3

Rational vs empirical scoring
key

In addition to paragraph 6.10.5 recommending the use of rational
keying due, a final recommendation (9.2.8) provides a clear
justification for the use of rational keying for scoring.

CMm4

Reliability estimates for
candidates who answered all
items

Some candidates are removed from the analysis due to
substantial missing data and/or erratic scoring patterns. As stated
in 7.3.7 (and now 6.3.4) The sample figures we have presented
aim to give a robust view of the pilot results by excluding those
participants with unusually high levels of missing data and/or
erratic response patterns. In an operational test, analysis would
be completed on the entire sample, and figures reported as such.
Rather than removing all individuals who have missed any items,
we recommend the approach of only removing those with high
levels of missing data/erratic scoring when evaluating pilot data.
However, we have provided some figures below for further
information, although these are not in the main report. For the
initial pilot, the reliability is α=.68 (n=405), compared to α=.74
(n=453). For example from the large scale pilot, Paper 2 is α=.74
(n=332) which is the same as for n=341. (p.74)

CMm5

Sampling size of UK vs Non‐UK

The sample size for these groups is small, so to avoid any
potential misinterpretation, this section has now been removed.

CMm6

Correlation results, N and p
value for Social Desirability

This data has now been added to the main report (N=396, r=‐.04,
p=0.43), p.53.

CMm7

Naming of large scale pilot and It is acknowledged that the term ‘large scale pilot’ may be a little
combination of the three
misleading due to the small numbers that actually attended,
however we recommend we keep this terminology to avoid
papers
confusion, as this term was used in the initial project plan. There
was no attempt to combine the papers as this would be
problematic in psychometric terms, as the papers contained
different items which have not been equated.

CMm8

Consistency of naming of
Medical Schools

Anonymity of medical schools is maintained throughout the
report.

CMm9

Reporting of mean scores for
those with extra
time/disability

Only 14 candidates in total reported a disability and therefore the
sample size is too restricted to provide any meaningful analysis.
The sample size per paper of those with a reported disability was
as follows: Paper 1 n= 2; Paper 2 n= 7; Paper 3 n= 5. A total of 58
candidates reported on the evaluation form that they had extra
time, but as outlined in 7.2.11, this is likely to be inaccurate as
some individuals reported they had up to 90 minutes extra time
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where as the recommended extra time is 25% (30 minutes). We
have now clarified this issue in the main report (p.62).
CMm10

Description of DIF requested.
N’s as a percentage of items
requested

A description of our approach to Differential Item Functioning
analysis and N as percentage of items is now included in the main
report. (p.77)

CMm11

Ensure wording reflects
references

The report has now been amended accordingly so interpretation
of group differences relates to both selection and exam data
(p.75).

CMm12

Personality correlations &
Bonferroni corrections applied

Correlations with five domains of personality are now included
and the Bonferroni correction was also conducted. Results have
now been updated accordingly. (p.78)

CMm13

Predictive validity.
Interpretation and removal of
outliers

The wording has now been amended to enhance clarity and the
outliers removed and discussed in the main report. (p. 81‐84)

CMm14

‘Assurance that the language
used did not discriminate
against participants not
trained in the UK ‘

The relevant paragraph reads: Although during test development
item writers were asked to ensure that the language used did not
unfairly discriminate against participants who were not trained in
the UK, an additional language and diversity check was carried
out as part of the design methodology to help ensure that the
content of the items did not unfairly discriminate against any
particular group due to a factor unrelated to the job
specification.(p.95)
Steps have been taken to ensure the language used does not
unfairly discriminate against candidates not trained in the UK.
The Project Group recommends this issue continues to be
addressed in the next stages of development.

VW1

Reliability of test

It is acknowledged that the reliability for the tests is ‘just about
acceptable’ ranging from 0.71‐0.76 and 0.79‐0.85, once corrected
using Spearman Brown estimate (p.47 & 70). Challenges including
difficulties with the item writing methodology (p.93) and limited
sample sizes should be considered.

VW2

Rationale for split of item
types

A rationale is in the main report is provided as follows; “Evidence
and previous experience in other contexts9 suggests that
approximately two thirds of the items used in the test should have
the ranking answer format, and one third should have the
multiple choice format. Using a majority of ranking items allows
for greater granularity in the data due to the more complex
response/scoring format, however ranking items are typically
more time‐consuming to complete and are not appropriate for all
scenarios, therefore a balance with multiple response items is
needed. This structure also follows the validated methodology
from the SJT for use in shortlisting to General Practice training
posts9 and tends to reflect the proportion of items produced of
each type by item writers (see 4.3.22)”. (paragraph 3.3.2, p.17)
Ranking is a more complex format where the individual has to
analyse and make a forced choice ranking of five pieces of
information, therefore ranking items are likely to demand more
cognitive effort than multiple response items. Therefore ranking
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items have slightly higher weight because they take a little longer
and involve more decisions, however, the weighting of items is
actually by their variance and not by numbers of points available.
VW3

Standardisation and use of
multiple papers

As this was a pilot, the papers were not equated and therefore
we would not plan to standardise until full psychometric
properties were known (as outlined in 6.5 of VW report).

VW4

Resourcing of item writing
methodology

It is acknowledged that the item writing process described in the
report can be resource intensive. A new methodology that makes
use of SJT item writing expertise is currently being piloted. It is
expected that this will improve the item writing efficiency.

VW5

Cut score/minimum standard
of performance

The peer reviewer states ‘The test is designed for selection
purposes and not licensing. It would be unwise to redefine the
test as a licensing test with a cut off standard in its current
proposed format. I would strongly advise against this. Not the
least because, as outlined above, we remain uncertain as to what
is actually measures. Defining a minimum competence standard
would be difficult. Secondly testing would almost certainly need
to be extended to ensure a robust standard error of measurement
around the pass mark.’
The authors have been asked to present an options paper for
standard setting methodology. This will be given to the Project
Group to be used as part of their consultation on how to take the
issue forward of those who do not meet the person specification.

VW6

Provide percentage of
participants compared to total
number in medical school

Now included in the main report (p.60).

VW7

Focus group locations

Now included in the main report (p.30).

VW8

Range of specialities for
concordance

This data was not collected as this was part of the piloting of the
methodology. However, this data will be collected in future
pilots alongside other demographic data.

VW9

Correlation for Paper One
between item types

Now included in the main report (p.100).
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