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OBJECTIVES: To evaluate skills progression at the
Urology Simulation Boot Camp (USBC), a course
intended to provide urology trainees with 32 hours of
1:1 training on low and high-fidelity simulators.

DESIGN: In this single-group cohort study, trainees
rotated through modules based on aspects of the United
Kingdom urology residency curriculum and undertook a
pre and postcourse MCQ. Specific procedural skill was
evaluated by an expert and graded as either: “A”—Good
(>4 on a 5-point Likert Scale) or “B”—Poor (Likert scale
of 1-3). Competence progression was calculated as the
change in score between baseline and final assessments.

SETTING: The USBC was held at St James’ University
Hospital, Leeds, U.K.

PARTICIPANTS: Of the 34 trainees attended the sec-
ond USBC, 33 trainees participated in all the pre and
postcourse assessments. The mean duration of urology
training prior to undertaking the USBC was 15 months.

RESULTS: Competence progression was assessed in 33
urology trainees. Mean MCQ scores improved by 16.7%
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(p < 0.001) between pre and postcourse assessment. At
final assessment, 87.9% of trainees scored “A” in instru-
ment knowledge and assembly compared to 44.4% at
baseline (p < 0.001). There was a mean improvement of
439s (p < 0.001) in the time taken to complete the Euro-
pean-Basic Laparoscopic skills assessment.

CONCLUSIONS: The USBC has shown to aid trainees in
competence progression during the simulation on a vari-
ety of urological skills; however, retention of skill in the
long-term was undetermined. The use of our grading sys-
tem is simple to understand and may be used in other
simulation courses to guide participants with their
future training needs. (J Surg Ed 76:215—222. © 2018
Association of Program Directors in Surgery. Published
by Elsevier Inc. All rights reserved.)

KEY WORDS: Surgical education, Competence progres-
sion, Simulation, Surgical skills, Nontechnical skills, TURP

COMPETENCIES: Practice-Based Learning and Improve-
ment, Patient Care, Medical Knowledge, Interpersonal
and Communication SKills, Professionalism

INTRODUCTION

Competence is a core principle in surgical practice, and is
defined as “the ability of the provider to administer safe
and reliable care on a consistent basis.”' The assessment
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of surgical competence, which encompasses both techni-
cal and nontechnical skills, is a vital component of the sur-
gical training process.z’5 “Competence progression” is a
method of charting these skills to assess a trainees’ devel-
opment through their training. In the United Kingdom
(UK), this is evaluated during an “Annual Review of Com-
petence Progression” meeting in which work-place based
assessments and attendance of simulation courses are
appraised to ensure that a satisfactory standard is met
prior to advancing to the next stage of training.4’5

Simulation-based learning is used to complement
surgical training as it offers the opportunity to prac-
tice skills in a safe and controlled environment.®”
Simulation courses such as Basic Surgical Skills and
Advanced Trauma Life Support are highly valued as
they offer goal-directed teaching activities and
assessment.'”'" The formative and summative assess-
ments performed during these courses are beneficial
for learning,'”'? yet, the results are only used to
determine a “pass” or “fail.”

There is a lack of formal assessment of competence pro-
gression at surgical simulation courses which may be due to
the short nature of simulation courses or lack of validated
tools for assessment. The assessment of competence progres-
sion at simulation courses may be invaluable for trainees to
highlight areas for development and trainers to ensure that
teaching material is provided appropriately.

The Urology Simulation Boot Camp Course (USBO) is
offered to trainees in urology training at the beginning of their
residency training program. It has been designed to aid the
development of technical and nontechnical skills over a 5-day
course.'” The learning environment is a rich and intensive
program comprising of 8 teaching modules based on aspects
of the UK urology residency curriculum (Intercollegiate Surgi-
cal Curriculum Programme [ISCP] 2012) for higher speciality
training. During each module, participants are assessed rele-
vant to the module’s learning content. On the fifth day, the
assessments are repeated with summative assessments of
technical skill and knowledge.

The objective of this paper is to describe our method
of measuring competence progression at the USBC by
examining the differences between assessments of knowl-
edge and skills before, during and the postcourse with
the summative assessments on the final day of the course.

Methods

The teaching content of each module of the USBC is
listed in Table 1. Modules 1-4, 6, and 8 focus on the
development of various technical skills using animal
tissues and a combination of low and high fidelity sim-
ulators. Modules 5 and 7 utilize SimMan 3G (an
advanced high-fidelity patient simulator) and patient
actors respectively to focus on the development of
nontechnical skills for surgeons (NOTSS) in common

urological emergencies and elective urology scenar-
ios. The learning environment and content of the
USBC has been described previously.'” The methods
of assessment of participants’ knowledge and skills
are described below:

1. Knowledge. A minimum of 6 MCQs were designed by
the each module lead based on knowledge taught during
the USBC. A total of 40 MCQs were selected and the
same set of questions was used during pre and post-
course online assessment. The pass rate set was calcu-
lated wusing the normreferenced method (Pass
mark =Mean test score—1 standard deviation). The
norm-referenced method was used as it allows compari-
son of a trainees’ knowledge against a cohort with similar
ability. A grade of “A” was attributed to those participants
who scored above the pass rate. Trainees were blinded
to answers from the precourse online assessments.

2. Technical skills. There are limited validated tools for
the assessment of technical skills in urology.'® We
therefore adapted a global-assessment score on a
5-point Likert Scale (Table 2) from the Intercollegiate
Surgical Curriculum Programme (ISCP)."” The ISCP is
an approved framework for UK surgical trainees and
provides standards of speciality-based knowledge,
clinical judgment, and operative skills. Scores were
provided with structured verbal feedback for areas of
improvement. (a) Instrument knowledge and assem-
bly—instrument knowledge and assembly were exam-
ined in modules 4 and 8 on 3 different instruments:
cystoscope, urethrotome, and resectoscope. Each
trainee was examined on all three instruments. (b)
Endourological skills—each trainee was tested on their
ability to simulate TURP and URS in modules 4 and 8,
respectively. (c¢) Laparoscopic skills (E-BLUS)—the E-
BLUS exam is a validated tool to test a trainees’ skill in
laparoscopy based on the completion of 4 tasks. An E-
BLUS pass time for the completion of 4 laparoscopic
tasks is 905 seconds (peg transfer = 126 seconds, cutting
a circle = 151 seconds, needle guidance = 268 seconds,
and knot tying =360 seconds).'® Time taken to com-
plete the tasks during baseline and final assessments
were compared with global assessment scores provided
by our experts. Trainees who failed to complete any of
the laparoscopic tasks on summative assessment were
given a time of 999 seconds.

3. Nontechnical skills. Following completion of a mod-
ule, experts would conduct a group discussion with
cofaculty and assess each trainee’s NOTSS based on 4
categories: situation awareness, decision making,
communication, and team-working and leadership.'®
A score 1-4 was assigned in each category with 1—
poor, 2—marginal, 3—acceptable, and 4—good.
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TABLE 1. Modules Skills, models and assessments used at the USBC (Formative and summative assessments of technical skills were held for
frainees af Modules 2-4, and 8. Formative assessments were performed during the module, while summative assessments were held on the

final day of the USBC]

Module Skills Learnt Models/Equipment Assessment
1 Scrotal examination, Synthetic model NOTSS
testicular fixation, hydrocele, Animal model (Bull’s scrotum)
priapism, penile fracture, troubleshooting
with catheterisation, communication, consent,
step up from CT to ST, leadership
2 Intermediate surgical skills: bowel Animal model (Pigs intestine) OSAT
anastomosis, ileal conduit and NOTSS
stoma formation, bladder repair and
ureteric reimplantation
3 Basic laparoscopic skills: laparoscopic LapMentor NOTSS
access, Lap trainer box, E-BLUS pass times
E-BLUS exercises Bench top (Ports) Global assessment score using
Task 1: peg transfer 5-point Likert Scale
Task 2: cutting circles
Task 3: needle guidance
Task 4: knot tying
4 TURP, TURBT, bladder washout, TURMentor, (Simbionix, Israel) NOTSS
INSTRUMENT knowledge and assembly TURP (SAMED GmbH, Germany) ~ Global assessment score using
Karl Storz—Cystoscope, 5-point Likert Scale
Urethrotome, Resectoscope
5 Scenario 1 —human factors: acute urological SimMan NOTSS
emergencies
6 Urodynamics, intravesical Bench top models NOTSS
botox, midurethral tapes, Urodynamic machine Global assessment score using
urethral bulking agent simulation 5 point Likert Scale
7 Scenario 2—human factors: simulated Simulated ward with actors NOTSS
ward round
8 Ureteroscopy, stent placement, cystoscopy Bench top models NOTSS
UroMentor (Simbionix) Global Assessment Score using
k-box 5-point Likert Scale
Urology knowledge MCQs Pre and postcourse MCQ exam

Scores were supplemented by qualitative feedback for
areas of strength and future improvement.

Once a participant completed a particular module
and a formative assessment score had been awarded, a
summative assessment for 5 specific skills was
performed on day 5 of the course. Experts at the final
assessments were blinded to the trainees’ baseline
performance.

CALCULATION OF COMPETENCE
PROGRESSION

Differences in the assessment scores between a module
and final summative assessments were used to calculate
competence progression, graded on a 4-point Likert
Scale (Table 2).

The ability of participants was different before the
start of USBC. This meant that there was a range of

scores at formative assessment. This range of assessment
scores was evident despite attempts to include trainees
with similar ability based on the inclusion criteria for
participants invited to USBC. We aimed to capture all
trainees about to commence the UK higher surgical
training program in urology (specialty training years 3-
7). Some participants were ending their core surgical
training (core training year 2),' while others were
employed in nontraining posts equivalent to years 2 or
3. We hypothesized that trainees who performed well
during formative assessment could have little room for
improvement on the day 5 summative assessment and

! All UK medical graduates undertake a 2-year foundation programme, comprising of

Foundation Year 1 (FY1) and 2 (FY2), which acts as a bridge between undergraduate medical
training and core surgical/medical training. On completion of FY2, trainees undertake a 2-year
Core Surgical Training post, in which they are expected to pass the Intercollegiate Member-
ship of the Royal College of Surgeons (MRCS) examinations.On completion of Core Surgical
Training, trainees undertake Higher Surgical Training (approximately 6 years; ST3-ST7) in one
of the ten surgical specialties.
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TABLE 2. Descripfion of competence grade, progression, and final module grade

Global Assessment Score

Competence Grade

Comment

Level 1 B—"“Poor”
Level 2

Level 3

Level 4 A—"Good"
Level 5

Change in global assessment
score between baseline and
final assessment

> 1-point increase

Improvement
= ]-point increase 3 —Improved
No change (0) 2 —Stable
Summative score less than baseline score 1 —Suboptimal

Competence Progression

4 —Considerable

Insufficient evidence observed to support a
summary judgement

Unable to perform the procedure, or part observed,
under guidance

Able to perform the procedure with guidance
required for the majority of the procedure

Able to perform the procedure with minimum guidance
(needed occasional help)

Competent to perform the procedure unguided
(could deal with complications that arose)

Final module grade (Final competence
grade + progression)

A4 —excellent outcome

B1 —Poor outcome

Clobal assessment score for simulation performance (Adapted from ISCP).

therefore fail to show progression even though they pos-
sess satisfactory competence.

‘We have attempted to mitigate against this by creating
binomial (alphanumerical) grading system to summarize
their overall performance during the USBC. This com-
prised of their summative assessment grade as either
“A”—good (>4 on a 5-point Likert Scale) or “B”—poor
(Likert scale of 1-3) with their competence progression
score (ranging from 1 to 4).

For example, a participant who scored “4” in a forma-
tive assessment of a skill and then “5” in the final assess-
ment, has progressed but was good to begin with,
would be graded “A3.” Whereas a participant who
scored “1” in a formative assessment and then “3” in the
final assessment has also progressed but was poor to
begin with, scores a higher competence progression
value and would be graded as “B4.”

An individual participant calculation of competence
progression was communicated by a final summary
report which included an explanation of the scoring sys-
tem. There was no final summative assessment of non-
technical skills on the day 5 of the course but we
included a qualitative summary of the scores which
included summarized written text of feedback com-
ments made during expert group discussions.

Statistical analysis

Data were statistically analyzed using IBM SPSS Statistics
Version 22. The “McNemar test” was used to test

differences in competence between baseline and final
assessment. The “Wilcoxon Signed Rank test” was utilized
to assess competence progression. A paired sample ¢ test
was used to determine differences in the means of MCQ
scores and laparoscopic times at baseline and at the final
assessment.

RESULTS

Demographics

Of the 34 trainees attended the second USBC, 33 train-
ees participated in all the pre and postcourse assess-
ments, due to an absence of a trainee on day 5 of the
course. A total of 56% (19/34) of trainees were male and
the mean duration of urology training prior to the USBC
was 15 months. Approximately 67% (23/34) of partici-
pants had commenced or were beginning to commence
urology speciality training.

Knowledge

The mean precourse MCQs score was 52.7% (SE:
+1.533, SD: 8.939). The pass mark set was 43.8%
(norm-reference method). A significant improvement
in mean MCQ of 16.7% (SE: £1.98, p < 0.001) was
observed between pre and postcourse MCQ exam.
Approximately, 68% (23/34) of trainees improved
their MCQ score by more than 1 standard deviation
(>1 S.D).
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FIGURE 1. A Bar chart comparing baseline and final summative assessment competence grades of various assessments
(n = 33). There was a significant improvement of 36.4% (cystoscope), 45.5% (urethrotome), and 48.5% (rectoscope) in competence grade from "B at base-
line to "A" at final assessment in the testing of instrument knowledge and assembly. Sixtytwo percent (41,/66) of endourclogical assessments (TURP and URS)
were passed with “A” on the final day as opposed to 16.7% (11/66) af baseline (p < 0.001).

Technical skills

(@) Instrument knowledge and assembly—approximately,
44.4% (44/99) of assessments for all 3 instruments were
graded “A” at baseline, which improved to 87.9% (87/99)
at final assessment (Fig. 1). Only 3/99 of final assessments
scored less than at baseline. In total, 70% (69/99) of final
assessments scored significantly higher than at baseline
for all 3 instruments (cystoscope—p < 0.001, urethro-
tome—p < 0.001, resectoscope—p < 0.0001). Of those
who improved from their baseline assessment, 46.3%
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skills—62% (41/66) of endourological assessments (TURP
and URS) were passed with “A” on the final day as
opposed to 16.7% (11/66) at baseline (p < 0.001). Sub-
group analysis showed that only 4/33 and 7/33 trainees
passed TURP and URS, respectively at formative assess-
ment. Approximately 45.5% (15/33) and 42.4% (14/33),
respectively improved their score with “3” on TURP and
URS (Fig. 2). Fifteen percent (5/33) of trainees did not
improve their score on URS. (¢) Laparoscopic skills—
competence progression for laparoscopic skills data were
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FIGURE 2. A Bar chart demonstrating competence progression scores of trainees for all assessments (n = 33). A large proportion
of trainees (64%) had a competence progression of “3" or “4." Of trainees who scored a “2" for competence progression, 0% had a competence grade of
A" at final assessment and therefore could not improve their score. Only 4.8% of frainees had scored less [“1") at summative assessment compared fo

baseline.
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only available for 32 trainees. The proportion of trainees
graded as “A” at final assessment slightly decreased in
comparison to baseline, from 62.5% (20/32) to 56.2%
(18/32), respectively. Approximately, 31.3% (10/32) of
trainees who were graded as “B” at baseline, did not
improve their competence level.

The mean time for trainees graded as “A” at final
assessment was 1069s (SE: +110), whereas those graded
as “B” was significantly longer (p < 0.001) at 2033 sec-
onds (SE + 110).

Nontechnical surgical skills sssessment: The
median quantitative overall scores of each component
(situation awareness; decision making; communication;
and team working and leadership) were “3” (IQR: 3-3,
n =901) using the NOTSS rating scale but these scores

were not applicable to measure competence
progression.'®
DISCUSSION

This paper introduces the concept of measuring compe-
tence progression during a simulation skills course and
highlights the value of a “Boot Camp” course for train-
ees. A “Boot Camp” course is used to recreate experien-
ces and situations that new speciality trainees may face
in their first weeks of clinical practice.'"” In the first
USBC, we demonstrated an increase in self-reported con-
fidence levels in trainees across all surveyed skills and
procedures.”’ Yet, an improvement in confidence may
not necessarily translate to competence.”""** We, there-
fore, adapted current tools used in the clinical setting
for assessing competence progression for simulation
training.'” There is a lack of literature that has utilized
such systems at simulation courses.

The USBC has shown to be successful in the delivery
of competence progression to trainees with approxi-
mately 40% and 24% of final assessments improving by a
grade of “3” or “4,” respectively (Fig. 2). Furthermore,
78% of all final assessments were classified as “A”
(Fig. 1). These results were achieved using multiple
teaching methods including precourse delivery of e-
learning modules, video instructions to prepare the
trainee, didactic teaching, and the use of an array of low
and high-fidelity simulators. Simulation-based learning
and assessment has been shown to be a useful tool in
urology training, with good evidence to pursue the
development of a simulation cocurriculam.”” This is
important due to changes within the UK healthcare sys-
tem affecting the time of hands-on training opportunities
for surgical trainees.

The significant improvement in mean MCQ scores of
approximately 17% (p < 0.001) demonstrates a

considerable increase in urology knowledge. Similar
intensive boot camps in other surgical specialities such
as general surgery, neurosurgery, and orthopedics have
shown that the knowledge acquired is retained for sev-
eral months after the course.'”***> Boot Camp can,
therefore, aid in facilitating the steep change in responsi-
bility and may improve both patient safety and reduce
clinician anxiety.'”

The 5-point global assessment score was validated
with E-BLUS which showed there was approximately 70
seconds difference between those who were graded
competent (“A”) and candidates who pass the standard-
ized and validated practical examination of the E-BLUS
training programme.l(’ This marginal difference (7.7%)
in total laparoscopic time shows that our assessors were
able to appropriately differentiate candidates who were
“good” and/or “A” with those who were “poor” and/or
“B” on the laparoscopic module. In total, trainees had a
total of 3 hours on the laparoscopic module to practice
and improve their times. Although data on laparoscopic
precourse experience was not gathered in this study, it
is likely that the significant improvement in times (439
seconds [SE: 100s, p < 0.001]) between the formative
and summative stages were likely due to increased famil-
iarity with the requirements of the individual tasks in
addition to improved training.

LIMITATIONS

The main limitation of the competence progression scot-
ing system that we propose is the short duration
between formative and summative assessment and that
we have not assessed skill and knowledge weeks or
months after the course ended leading to an argument
that any competence gained might not be sustained.
The summary report communicated to participants con-
tains the quantitative competence progression score
plus qualitative feedback of NOTSS. We suggested to
participants that this could provide educational supervi-
sors areas of suggested focused training, yet we have not
been prescriptive in enforcing these discussions take
place.

We also recognize that the global assessment scores
are a subjective measurement of competence by an
expert and may be susceptible to observer bias. For
example, the use of simulator metrics from LapMentor
such as hand speed, number of movements, and path
length were not used to generate the competence levels
of trainees. Although this method is likely to be the
future of assessing performance, a subjective assessment
that is similarly used in the clinical setting was felt ade-
quate.
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A time penalty of 999 seconds was chosen for the fail-
ure of completing the laparoscopic tasks in the allotted
time slot for assessment. This value was chosen as it pro-
vides an equal weighting among all 4 laparoscopic tasks
that test different levels of dexterity and depth percep-
tion. In addition, the same set of questions were used for
the pre and postcourse assessment of knowledge which
may have introduced performance bias, however, train-
ees were blinded to answers from their precourse
assessment.

Furthermore, the results for NOTSS indicate that the
trainees performed comparably, may indicate that all
trainees had good nontechnical skills but it is also plausi-
ble that the nontechnical assessments may have been
too easy. We are in constant discussion with the trainers
and trainees to overcome such limitations and to deliver
improvements within the course.

CONCLUSION

The USBC has emerged as a successful simulated
learning platform for urology trainees and is being
planned annually with a view to incorporating it into
the National urology program. A large proportion of
trainees demonstrated immediate competence pro-
gression on a variety of technical skills after utilizing
the advantages of simulation; however retention of
skill in the long-term was undetermined. The use of
our binomial grading system provides an instant
appreciation of a trainees’ ability among other candi-
dates of similar aptitude and career aspirations. This
evidence, attained by multiple expert assessments
may be used to guide participants with their future
training needs.
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