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‘ Disclosures

= Nothing to Disclose




‘ Surgical Training

Apprenticeship model:




‘ Changing Surgical Paradigm

Changing surgical education paradigm®:

= Limited work hours

m Decreased case volumes

m Increased emphasis on safety and accountability
= Cost control

= Emerging technologies

* Frank JR, Snell LS, Cate OT, Holmboe ES, Carraccio C, Swing SR, et al. Competency-based medical education:
theory to practice. Medical teacher. 2010;32(8):638-45.



‘ What 1s Competence?

= “Expert surgeon™:
o Technical skills
o Judgment, decision-making
o Teamwork

= Def|C|ency In these aptitudes strongly contribute
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‘ What 1s Competence?
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Dreyfus, H. L., & Dreyfus, S. E. (1986). Mind over machine: The power of human intuition and expertise in the era of the
computer. New York: The Free Press.



‘ What 1s Competence?

I Student A Student B Student C

Competent

Training




‘ Instructional Design

Teaching € > Assessment




‘ Instructional Design

Pre-Test > Teaching
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‘ Example: FUSE
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‘ Example: FUSE
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‘ Example: FUSE
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‘ Example: FUSE
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2. Market engineering research f§ =~ a oscopy access and closure instruments.
Medical and Healthcare Marketplace Gun&e T94§9 ros’f and Sullivan, ondon UK

FUNDAMENTAL USE OF SURGICAL ENERGY = i'

T e




‘ Example: FUSE

|| Fundamental Use of Surgical Energy

T e



‘ Objectives

= To outline the steps for designing a surgical
curriculum

= [0 perform a task analysis
m 10 list the steps for developing a metric

= To design a curriculum using best-practices in
education

m To describe the utility of simulation for surgical
training




‘ Instructional Design

ADDIE Framework:
= Analyze
x Design

m Develop
s Implement
= Evaluate




‘ Instructional Design

ADDIE Framework:
s Analyze
x Design

m Develop
s Implement
= Evaluate




‘ Instructional Design — Analyze

Needs-Assessment:

1. Gap analysis
A

Expert
Proficient
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Beginner
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‘ Instructional Design — Analyze

Needs-Assessment:
2. Task analysis
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‘ Instructional Design — Analyze

Needs-Assessment:

2. Task analysis

s Evidence-based if possible

= |f no evidence: expert consensus




‘ Instructional Design — Analyze

Needs-Assessment:
2. Task analysis

s Challenges:

o Difficulty unpacking expert knowledge®
o Lack of consensus

o Lack of data/standards \ e
\Df— N g q
\f‘\\' y ‘

WY W

“REHRR

* Sullivan ME, et al. The use of cognitive task analysis to reveal the instructional limitations of
experts in the teaching of procedural skills. Acad Med 2014; 89(5):811-6



‘ Instructional Design — Analyze

Needs-Assessment:
2. Task analysis

m [echniques:
o Interviews +/- video
o Focus groups
o In-vivo observation
o Literature analysis
o Think aloud




‘ Instructional Design — Analyze

Needs-Assessment:

3. Specification of performance
standards

s What is successful performance?
s What defines expertise?

= \What needs to be done, under
what conditions?

m Standards will be used as basis
for assessment tools




‘ Instructional Design — Analyze

Needs-Assessment:

4. Learner analysis
o Who are the learners? What level are they?
o Are they motivated to learn a new skill?

5. Organizational analysis
o Barriers to successful performance?
o Available resources?
o Poor climate can hinder transfer of training
a
a

Timeline?
How does this fit into the training curriculum
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‘ Example: FUSE

Wilzy,

Surg Endosc (2012) 26:2735-2739 I
"

DOI 10.1007/s00464-012-2263-y //ﬂs\)\\

Surgeons don’t know what they don’t know about the safe use
of energy in surgery

Liane S. Feldman - Pascal Fuchshuber -
Daniel B. Jones * Jessica Mischna - Steven D. Schwaitzberg -
the FUSE (Fundamental Use of Surgical Energy™) Task Force

Received: 24 January 2012/ Accepted: 10 March 2012 /Published online: 27 April 2012
© Springer Science+Business Media, LLC 2012




‘ Example: FUSE

Wldy,
Sur g Endosc E and Omigrveminnal Techniques 9
DOI 10.1007/s00464-015-4243-5 (2/”“\\ CrossMark

Surgeons have knowledge gaps in the safe use of energy devices:
a multicenter cross-sectional study

Yusuke Watanabe' - Yo Kurashima' - Amin Madani” - Liane S. Feldman? -
Minoru Ishida® - Akihiko Oshita*® - Takeshi Naitoh® - Kazuhiro Noma’ -
Keigo Yasumasa® - Hiroshi Nagata®’ - Fumitaka Nakamura'® - Koichi Ono"' -
Yoshinori Suzuki'? - Nobuhisa Matsuhashi'® - Toshiaki Shichinohe' -

Satoshi Hirano'

Received: 15 February 2015/ Accepted: 10 May 2015
© Springer Science+Business Media New York 2015

Watanabe Y, et al. Surgeons have knowledge gaps in the safe use of energy devices. Surgical
Endoscopy. 2015. In Press.



‘ Example: FUSE

Needs-Assessment:
Gap analysis
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‘ Example: FUSE
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Task Analysis:

SAGES — FUSE Task Force || .
= Surgeons
»  Anesthesiologists

m Nurses
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‘ Instructional Design — Design

ADDIE Framework:
= Analyze

s Design

m Develop

s Implement
= Evaluate




‘ Instructional Design — Design

Design Training:

1. Develop instructional/learning objectives
m Objectives for achieving competencies

m Separate statement for each competency

m For surgical procedure, involves translating
procedure into appropriately sized steps




‘ Instructional Design — Design

Design Training:
1. Develop instructional/learning objectives
s Bloom’s Taxonomy of learning:

Knowledge Skills
— \

Attitudes/
Behaviors

Learning Surgical Procedure “Competency”



‘ Instructional Design — Design

Design Training:
1. Develop instructional/learning objectives
s Bloom’s Taxonomy of learning:

Cognitive Domain Creating

Evaluating
Analyzing

Applying
Understanding

Remembering



‘ Instructional Design — Design

Design Training:
1. Develop instructional/learning objectives
m Describes the outcome — measurable

s Describes what the learner will be doing
when demonstrating achievement of the
objective - specific

s Define important conditions, if any

m Define criterion for acceptable performance




‘ Example: FUSE

SAGES — FUSE Task Force
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‘ FUSE Curriculum

Curricular Domains (10) | Objectives (63)
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'FUSE Example: & B1®
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‘ Instructional Design — Design

Design Training:

2. Develop performance standards for each
objective (“metrics”)

m Acceptable level of performance for K/K’( %)\
“passing” |

= Metric for each learning objective
or “competency” based on task analysis

s Pass score determined empirically

» Oriented towards individual or team




‘ Instructional Design — Develop

ADDIE Framework:
= Analyze

x Design

s Develop

s Implement
= Evaluate




‘ Instructional Design — Develop

Develop Instruction:
m Establish prerequisites

s Develop didactic material (*keep to minimum
for performance-based training)

s Develop computer/web-based components
s Develop simulation scenarios, virtual patients

= Tie instruction back to learning objectives
(“blueprints”)




‘ Instructional Design — Develop

Develop Instruction: Teaching
= Developing good J
learning strategies Post-Test
o Feedback !
a Tailor practice to > Performance Feedback
weaknesses l,
(deliberate practice) Practi
o Integrate metrics into rai _

teaching strategy

Competence




‘ Example: FUSE




‘ Instructional Design — Implement

ADDIE Framework:
= Analyze

x Design

m Develop

s Implement
= Evaluate




‘ Instructional Design — Implement

Implement Instruction:

= [rain instructors:
o Cover curriculum and learning objectives
o Method of delivery
o Testing procedure

m [rain learners on any new tools, registration
= Pilot (dry run) the course

s Ensure all equipment is ready/functional

s [each the course!

m Collect data for feedback




‘ Example: FUSE

FUSE| FUNDAMENTAL USE OF
—@)~ | SURGICAL ENERGY™| FUSE

fobmaleoigas )} A SAGES Fundamentals Program

¥ Search

Home About FUSE -~ Didactic Content Testing Information ~  Program Coordinators Test Proctors

Active Electrode

All RF Electrosurgery is “Bipolar”
Monopolar vs Bipolar Instrumentation

FUSE Program

The FUSE didactics are available to everyone,
free-of-charge, at
www.fundamentals-didactics.com

To purchase CME credit, Contact Hours, or a
FUSE Test Voucher, please go to
fuse.surgicalfundamentals.org

Fundamental Use of Surgical Energy™ (FUSE)

FUSE, is an educational program comprised of an interactive web-based multimedia-enhanced didactic curriculum and an online multiple
choice cognitive exam. The program is being designed to certify that a successful candidate has the demonstrated knowledge fundamental
to the safe use of surgical energy-based devices in the operating room, endoscopic suite and other procedural areas.



‘ Example: FUSE

Beta-Test

FUSE .

Fundamental Use of Surgical Energy

N\ 2/

—> Feedback

*Feldman LS, Fuchshuber P, Jones DB, Mischna J, Schwaitzberg SDFundamental Use of Surgical
Energy (FUSE) Certification: Validation and Predictors of Success. Surg Endosc. 2015 In Press.
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‘ Instructional Design — Evaluate

ADDIE Framework:
= Analyze

x Design

m Develop

s Implement
s Evaluate




‘ Instructional Design — Evaluate

Evaluate Training:
» Development of surgical expertise
m Levels of outcomes: Kirkpatrick framework

Results (patient outcomes)
Behavior (performance)

Learning (skills)

Reaction (self-reported)



‘ Instructional Design — Evaluate

Evaluate Training:
s Level 1. questionnaires

Results (patient outcomes)

Behavior (performance)

Learning (skills)




‘ Instructional Design — Evaluate

Evaluate Traininag:
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‘ Instructional Design — Evaluate

Evaluate Traininag:

m Level 3: performance on patients (errors, global
rating scales, checklists, time, accuracy)

Results (patient outcomes)

Learning (skills)

Reaction (self-reported)



‘ Instructional Design — Evaluate

Evaluate Traininag:

m Level 4: patient outcomes (complications,
mortality, patient-reported outcomes)

Behavior (performance)

Learning (skills)

Reaction (self-reported)




‘ Instructional Design — Evaluate

Evaluate Training:
s Developing metrics and assessment tools:
o Objective
o Measurable

a Specific
o Validity 7 — )
o Evidence-based N s

o Task/skill dependent /\"\ '




‘ Instructional Design — Evaluate

Evaluate Traininag:

s Choosing metrics and assessment tools:

o Appropriate learning domain (cognitive,
attitudes, psychomotor)

a Depth of learning

o Current proficiency

o Available resources

o Fidelity

o Psychometric properties
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GLOBAL RATING SCALE OF OPERATIVE PERFORMANCE

Please circle the number corresponding to the candidate’s performance in each category, irrespective of training level.

Respect for Tissue:
1 3 5
Frequently used unnecessary Careful bandling of tissue Consistently handied tissues
force on tissue or caused damage but occasionally caused appropriately with minimal damage
by inappropriate use of instruments inadverient damage
Time and Metion:
1 3 5
Many unnecessary moves Efficient time/motion Clear economy of movement .
but some unnccessary moves and maximum efficiency CyStIC
Instrument Handling:
1 3 S
Repeatedly makes tentative or Competent use of instruments Fluid moves with instruments
awkward moves with instruments but occasionally appeared and no awkwardness
by inappropriate usc of instruments stiff or awkward 19
Knowledge of Instruments:
1 3 5
Frequently asked for Knew names of most instruments Obviously familiar with the
wrong instrument or used and used appropriate instrument instruments and their names
Flow of Operation:
1 , . core
Frequenily stopped operating Demonsirated some forward Obvicusly planned course of
and seemed unsure of next move planning with reasonable operation with effortless flow
progression of procedure from one move to the next
Use of Assistants:
1 : s )
Comsistently placed assist: Appropriate use of assistants Strategically used assistants
poorly or failed to use assistants most of the time to the best advantage at all times
Knowledge of Specific Procedure: r e
1 3 5 )
Deficient knowledge. Neoded Knew all important Demonstrated familiarity with
specific instruction at most steps steps of operation all aspects of operation

OVERALL ON THIS TASK, SHOULD THE CANDIDATE: FAIL



‘ Instructional Design — Evaluate

Evaluate Training:
= How do you interpret scores?

High score = (?) Expert
= Validity evidence for metrics:
o Content
Response process
nternal structure

Relationship to variable
Consequences

* Downing SM. Validity: on the meaningful interpretation of assessment data. Medical Education
2003; 37:830-7.



‘ Instructional Design — Evaluate

Evaluate Training: (
= Providing feedback ‘,pg,s

¥ [N\S Q

o Summative
o Formative




Instructional Design — Evaluate




‘ Instructional Design — Evaluate

Evaluate Training:
m Deliberate practice

R ol DR .ar not the man who has
d 10,000 kicks once, but I
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‘ Instructional Design

ADDIE Framework:
= Analyze
x Design

m Develop
s Implement
= Evaluate




‘ Instructional Design

Other Considerations:

m Spacing effect:
o “Bolus” training vs. distributed training
o Distributed training improves long-term performance*®

s Example
o 1 session, 4 hours

Ny
N\ "4

Q 4 sessions over 1 months, 1 hour eacD

*Moulton CA, et al (2006). Teaching Surgical Skills: what kind of practice makes perfect?
Annals of Surgery 244(3): 400-409.



‘ Instructional Design

Other Considerations:

s Mixed Practice:

o Training multiple skills mixed together improves
performance, compared to teaching one skill at a
time

s Example: teaching skills a, b, c
o aaaaa -~ bbbbb = ccccc

...Or
G:bc%abc%abc%abcéabc >

s FUSE - free online modules
(http://www.fuseprogram.org)




‘ Example

Surg Endosc (2013) 27:4054-40:
DOI 10.1007/s00464-013-3059-4

Rationale for the
curriculum asses

Liane S. Feldman - L. Mic
Stephanie B. Jones * Jessic
Steven D. Schwaitzberg - {

Received: 25 February 2013/ Ac
© Springer Science+Business M
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: FUSE

Table 3 Most highly rated objectives in the FUSE program

(score > 5.70)

Objective

Section

Wil

« and Other Interventional Techniques

Score

Identify various mechanisms whereby
electrosurgical injuries may occur

Identify general patient protection measures
for setup and settings for the electrosurgical
unit

Identify circumstances, mechanisms, and
prevention of dispersive electrodes-related
injury

Identify the characteristics of monopolar and
bipolar instruments and the differences
between them

Identify circumstances which promote OR
fires and identify prevention strategies

Identify circumstances, mechanisms, and
prevention of direct coupling-related injury

Identify implanted devices and patients with
implanted devices that might be adversely
affected by RF energy

2

10

- . U
6.38 N

6.24

6.05 _gyTM (FUSE)

5.97

5.90
5.85

5.84

The score is the average rating for importance, relevance, and fre-

quency (range = 1-7)

FUNDAMENTAL USE OF SURGICAL ENERGY = _
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| Simulation for Surgical Education
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| Simulation for Surgical Education

Types of simulation for surgical training:
s Simulated patients

= Virtual patients

= Mannequin simulators

m Task trainers (e.g. FLS)

s Low-technology screen-based simulation (e.g.
serious games)

n Virtual reality




| Simulation for Surgical Education

Why simulation:

» Immersive learning (“learning in context”)
m Experiential learning (“learning by doing”)
s Re-create rare scenarios

s Re-create difficult scenarios

s Re-create scenarios that allow learner to work on
weaknesses (i.e. focused training - deliberate practice)

m Provides an environment to obtain formative feedback
(e.g. replay video of performance) and immediately
practice after

s Reproducible for repetition




| Simulation for Surgical Education

Why simulation:
= Improves training
s Improves patient safety (free of adverse events)

s Decreases long-term costs (i.e. reducing time and
costs for training)

= Improves communication and team dynamics




| Simulation for Surgical Education

Barriers to simulation for surgical training*:

Inadequate resources (personnel, equipment, costs)
Limited availability of faculty to teach

Limited incentives for faculty to teach

Inadequately trained faculty

Not tailoring the simulation-based curriculum for local
training needs

Does not replace “real” clinical experience - complimentary

*Stefanidis D, et al (2015). Simulation in Surgery: What's Next? Annals of Surgery 261(5):
846-853.



| Simulation for Surgical Education

FUSE Simulation Course for Surgeons:
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| Simulation for Surgical Education
FUSE Simulation Course for Surgeons:

1. Device Setup 2. Tissue Effect

- LS
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3. Adverse Events (Open) 4. Adverse Evehts (Laparoscopy)




| Simulation for Surgical Education
FUSE Simulation Course for Surgeons:
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| Simulation for Surgical Education

FUSE Simulation Course for Surgeons:
m 20 courses; 4 countries; 500 surgeons/residents

Wilzy
Surg Endosc ‘ Oter i

- and Other Interventional Techniques ’ /\
DOI 10.1007/500464-015-4260-4 «y/mx\\ @ CrossMark

Structured simulation improves learning of the Fundamental Use
of Surgical Energy'™ curriculum: a multicenter randomized
controlled trial

Amin Madani' - Yusuke Watanabe' - Nicole Townsend? - Philip H. Pucher” -
Thomas N. Robinson? - Patricia E. Egerszegi® - Jaisa Olasky” - Sharon L. Bachman® -
Chan W. Park’ - Nalin Amin® - David T. Tang’ - Erika Haase'® - Davide Bardana'' -
Daniel B. Jones® - Melina Vassiliou' - Gerald M. Fried' - Liane S. Feldman'

Received: 14 February 2015/ Accepted: 24 April 2015
© Springer Science+Business Media New York 2015
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Principles of Radiofrequency Electrosurgery



OR Fires — Fire Triangle

IGNITION SOURCE

Surgeons - ESUs, lasers, etc.

(N4

OXIDIZER FUEL
Anesthesia Professionals- Nurses - Drapes,
05, N5O, etc. prepping agents, etc.

2

FUSE |
@
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Principles of Radiofrequency Electrosurgery
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Locations of Surgical Fires

. On the patient In the patient

.~ In the airway
21%

8% Elsewhere in the patient

On the head, neck,
or upper chest

Elsewhere on the patient

Principles of Radiofrequency Electrosurgery



il

EMT=E AR OR fires

Fire Triangle — Oxidizer (oxygen, nitrous
oxide)

~- YRV FERAKIBRRAEZ &/IME
— ST NAR I EERE
- BREEIEZ30%LLTIC

- EVH  ERICKEZV]SERIE. &S

ZERUGWKSICT S

(L]
X
P
p

Principles of Radiofrequency Electrosurgery -



|

FMT=EANXK  OR fires

Fire Triangle — Oxidizer (oxygen, nitrous oxide)
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FINEANXK OR fires

Fire Triangle — Fuel
(prepping agent, drapes)
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OR Fires

Fire under
drape following
oxygen to
source

|~Source of oxygen
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‘ Summary

> Surgical performance is complex
> No “perfect” way for training experts

> A systematic process will help ensure effective
training Is produced

o Adhering to best-practices in education

> Simulation can add significant value to training
and for assessment




‘ Example: FUSE

Certification
Examination

7

N

Fundamental Use of Surgical Energy

Simulation
Course

2

The SAGES Manual on
the Fundamental Use of
Surgical Energy (FUSE)

Book

Online
Modules
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