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ABSTRACT
Background:

Most evaluations of clinical leadership development programmes rely on self-assessments. Self-
assessments are vulnerable to response-shift bias. Using retrospective then-tests may help to avoid
this bias.

In this study, we investigate whether, paired with post-test self-assessments, post-programme then-
tests (retrospective self-assessments) are more sensitive to change in clinical leadership
development programme participants than traditional pre-programme pre-tests.

Methods:

17 healthcare professionals participated in an eight-month single-centre multidisciplinary leadership
development programme. Participants completed prospective pre-test, retrospective then-test and
traditional post-test self-assessments using the Primary Colours Questionnaire (PCQ) and Medical
Leadership Competency Framework Self-Assessment Tool (MLCFQ). Pre-post pairs and then-post
pairs were analysed for changes using Wilcoxon Signed-Rank Tests and compared with a parallel
multi-method evaluation organised by Kirkpatrick levels.

Results:

A greater number of significant changes were detected using then-test pairs than pre-test pairs for
both the PCQ (11/12 vs 4/12 items) and MLCFQ (7/7 vs 3/7 domains). The multi-methods data
showed positive outcomes at all Kirkpatrick levels.

Conclusions:

In ideal circumstances, both pre-test and then-test evaluations should be conducted. We cautiously
suggest that if only one post-programme evaluation can be conducted, then-tests may be
appropriate means of detecting change.



BACKGROUND

The NHS is estimated to spend more than a quarter of their organisational development budget on
leadership development. This amounts to more than £1 billion sterling per year.[1] Such expenditure
relies on an assumption that leadership development programmes lead to significant clinical impact.
Lack of effective evaluation of these programmes leaves this a mostly untested assumption.[2—4]

Over two thirds of the clinical leadership development programmes that are evaluated rely solely on
self-assessments for programme evaluation.[2] Self-assessments, however, often do not have a
stable reference point. During educational interventions where a participant’s experience increases,
participants could re-calibrate their confidence to lower levels as they become aware of their
relative lack of knowledge. Howard and colleagues refer to this shift as “Response-Shift Bias”.[5]

To account for Response-Shift Bias, Howard introduced the retrospective “then-test”, where
participants are asked after an intervention to rate their previous selves before the intervention
(“what were you like back then”). These then-tests are paired with a post-intervention rating of
themselves after the intervention (at the same time as the then-test) to determine the absence or
presence of an improvement.[6,7]

The application of then-tests to clinical leadership development programmes using self-assessment
as a primary means of evaluation could provide the dual benefit of time-efficiency and reduced risk
of response-shift bias. There have however been limited studies of then-tests in clinical leadership
development programmes, and those studies which have been completed have been criticised for
their lack of triangulation of results.[7]

In this pilot project, we evaluate whether retrospective then-tests are more able to detect
meaningful change in medical leadership development programme participants than traditional
prospective pre-tests.

METHODS
Setting

We focused on the second cohort of the Emerging Leaders Programme (ELP), an eight-month long
multidisciplinary leadership development programme based in a single UK hospital. Programme
learning was through a combination of monthly full-day workshops and team leadership projects.
Workshops included small and large group teaching sessions, skills sessions and facilitated group
work. Content was based on the Medical Leadership Competency Framework (MLCF)[8], the Faculty
of Medical Leadership and Management (FMLM) leadership standards[9] and Pendleton and
Furnham’s Primary Colours model of leadership[10]. Participants worked in teams on a leadership
project centred on complex quality improvement projects in their hospital, as a vehicle for
application of their learning.[11]

Seventeen health professionals volunteered for the programme. Participants included 11 medical
trainees, 2 nurses, 2 midwives and 2 physiotherapists.

Evaluation

To investigate the relative effectiveness of then-tests in detecting change, we added a then-test to
each item on the two existing programme evaluation questionnaires, which were already used as
pre- and post-programme measures.



The two questionnaires used were the Primary Colours Questionnaire (PCQ) (developed as part of
OL’s doctoral research) and an adapted version of the Medical Leadership Competency Framework
Self-Assessment Tool (MLCFQ). In the PCQ, participants rated their leadership ability on twelve items
using a 10-point Likert scale anchored to 1=very poor and 10=excellent. In the MLCFQ, participants
rated themselves on 56 behaviours grouped into seven domains, using an adapted seven-point
Likert scale anchored to 1=strongly disagree and 7=strongly agree (the original questionnaire uses a
three-point scale).[12] The design of these questionnaires is described in Supplementary Material 2,
and the full questionnaires are available as Supplementary Material 3 and Supplementary Material
4,

In addition to the PCQ and MLCFQ questionnaires, we collected data using multiple methods in the
form of free text questions, systematic observations throughout the programme, post-workshop
feedback (both quantitative and qualitative), and outcomes from programme projects (henceforth,
“multi-methods data”).

Data Analysis

Median changes in participant scores on the PCQ and MLCFQ for pre-post/post-test pairs and then-
post/post-test pairs were compared using Wilcoxon Signed-Rank Tests for each of the twelve PCQ
items and each of the seven MLCFQ domains. Alpha was set at the 0.05 level and the Bonferroni
correction was applied in each set of tests. The combined score for each of the MLCFQ domains was
scaled to 1-7 for ease of interpretation.

Multi-methods data were analysed using Kirkpatrick’s levels[13] as a sensitising framework. The
main analysis was completed by OL, a medical doctor with a DPhil (PhD) in evaluating medical
leadership development programmes, with input from all other authors.

Ethical Approval

The University of Oxford Clinical Trials and Research Governance was consulted, and ethics
exemption was granted as an evaluation of service delivery. Participant responses were anonymised
and paired using pre-assigned participant codes.

RESULTS

All 17 participants completed the full evaluation. In the PCQ, participants improved significantly on
11/12 items in the then-post test pairs, and only 4/12 in the pre-post pairs. In the MLCFQ,
participants improved significantly on all seven domain scores in then-post pairs, and only three
domains in the pre-post pairs. Outcomes are shown in Figure 1, with more detail in Supplementary
Material 1. Impact was shown across all four levels of Kirkpatrick’s framework, as shown in Table 1.

[Figure 1 about here]

Figure 1 caption: Median score on retrospective then-test, prospective pre-test and traditional post-test self assessment.
Symbols indicate statistical significance after correction for multiple comparisons. MLCF scores were from 1-7, PCQ scores
from 1-10. MLCF, Medical Leadership Competency Framework; PCQ, Primary Colours Questionnaire.

Kirkpatrick Level Programme Outcomes
Level One: Reaction Participants rated each session from 1=poor to
Participants’ views on the learning 5=excellent. Mean ratings were 4.04 (Fun), 4.21

experience, its organisation, presentation, (Learning), 4.56 (Engagement) and 4.39
(Organisation).




content, teaching methods and quality of
instruction.

Level Two: Attitudes/Knowledge
Changes in the attitudes or perceptions
among participant groups towards
teaching and learning; acquisition of
concepts; acquisition of thinking/problem-
solving, psychomotor and social skills.

Participants reported increased self-awareness
alongside improved knowledge in leadership,
management, engagement with stakeholders and
health system structure: “It was invaluable in
providing insight into the structural processes
involved in effecting change at individual, Trust and
even National level.”

Level Three: Behaviour

Transfer of learning to the workplace or
willingness of learners to apply new
knowledge and skills.

Participants reported spending an additional 60-120
minutes per week (median) outside working on their
leadership projects.

Most participants (15/17) reported starting other
clinical improvement projects outside the
programme, during the programme.

Two graduates delivered workshops for the
subsequent cohort.

Three further graduates contributed to the
subsequent as leadership coaches.

Level Four: Results

Changes in the organisation, attributable
to the educational program; improvement
in student or resident
learning/performance as a direct result of
the educational intervention.

One participant successfully advocated for funding
of the next ELP.

One clinical improvement project introduced peer
support groups for staff which were well-attended
and have been funded for two more years.

Table 1: Multi-methods data, grouped by Kirkpatrick Level. ELP, Emerging Leaders Programme.

DISCUSSION

Then-test pairs showed a greater number of significant changes than pre-test pairs for both the PCQ
and the MLCFQ. The multi-methods data presented in Table 1 showed positive outcomes from the
programme at all four Kirkpatrick levels. The closer alignment of then-test results with the multi-
method evaluation suggests that then-tests may have been more accurate than pre-tests as well as

more sensitive. Participants may have been better informed after the programme and therefore
better equipped to assess their pre-programme abilities retrospectively (then-test) than

prospectively (pre-test).

Then-test responses tended to be the same or lower than pre-test responses. In real terms,
leadership programme evaluations usually look at changes over a programme. Our study was
therefore designed to analyse differences in changes in pre-test/post-test pairs compared with
changes in then-test/post-test pairs. The study was not powered to compare pre-test responses and
then-test responses, so it is not possible to evaluate the significance of differences in the two
alternative baseline measurements. This may be an interesting area for further investigation.




The increase in number of significant changes is similar to that found in other studies.[7] While many
of these studies used a single method to evaluate programme outcomes, we used two
guestionnaires paired with a multi-methods evaluation. A lack of objective measures specifically
aligned to each questionnaire item limits our ability to infer whether the increased number of
significant changes is an accurate representation of participant learning or a result of otherwise
inflated changes. Despite this limitation, we note that our multi-methods data aligned with the
findings of the retrospective approach. The descriptors of the four MLCF domains that only showed
a statistically significant change using a retrospective approach align with the positive findings in
Table 1 above. There were expressions of improved self-awareness (Domain 1, “Developing self
awareness by being aware of their own values, principles, and assumptions, and by being able to
learn from experiences”); increased involvement in quality improvement (Domain 4, “Facilitating
transformation by actively contributing to change processes that lead to improving healthcare”);
involvement in supporting and motivating others to develop their leadership (Domain 6,
“Communicating the vision and motivating others to work towards achieving it”), and deliberate
engagement with stakeholders at a range of levels (Domain 7, “Developing the strategy by engaging
with colleagues and key stakeholders).

Studies have supported the use of then-tests and identified them as more closely aligned than pre-
tests with changes in objective performance in a range of settings.[14—17] Moreover, recent
psychological modelling shows objectively low-performing individuals are prone to overconfidence
when self-scoring their performance.[18]

Retrospective tests are however considered vulnerable to biases associated with overrepresenting
change. Participants exposed to an intervention aimed at increasing knowledge are prone to
believing their knowledge has increased post-intervention under an implicit theory of change.[19]
There is also evidence that inclusion of then-test questions in evaluations may alter the post-test
responses.[20] When individuals invest time and effort into participating there is a risk of ‘error-
justification’ bias, under the assumption that such time and effort must not have gone to waste.[21]
Similarly, there is a predisposition towards reporting positive change because it is a desirable
outcome for all parties involved. This is termed ‘social desirability’ bias or ‘impression
management’.[22]

Recent study has suggested then-tests generate more noninvariant data[23], which could indicate
that participants are merely “satisficing” rather than actually considering each response[24]. If
participants tended towards satisficing in then-tests, this could potentially account for the greater
significance detected compared using Wilcoxon signed-rank tests, which rely on consistency of
change rather than magnitude. There is evidence to suggest separation of then-test and post-tests
onto two forms, each without referencing the other, is less prone to satisficing as well as error-
justification, impression management and implicit theories of change than the parallel form that we
used in this study.[19,25,26]

Previous studies have conflicted over the extent these biases manifest themselves in programme
evaluations.[7] Many factors influence how vulnerable a question is to response-shift bias. Previous
studies suggest that behaviour questions are less vulnerable than ability questions.[21] This could
explain the smaller magnitude of change in MLCFQ scores compared to PCQ scores.

From this study we have concluded that, in ideal circumstances, both pre-test and then-test
evaluations should be conducted. Although our interpretation of the above evidence would lead us
to suggest that if only one evaluation can be conducted, then-tests can be used alongside post-tests
at the end of a programme to determine change in participants. Given that there remains



uncertainty as to which methods produce the most accurate results in this field, we would strongly
recommend careful combination of these assessments and engagement in ongoing research to
determine procedures which are least vulnerable to confounding.
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