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Abstract Background Despite unrestricted access to a simulatedmicrosurgerymodel, learners
have not consistently self-regulated their learning by completing practice. This paper
explores the lived experience of learners regarding how practice is perceived and why it
is resisted.
Methods A qualitative study was conducted, including recorded and transcribed
focus groups and semistructured interviews. First and second pass coding was
conducted by one reviewer, with feedback from another. Transcripts were analyzed
with a constant comparative approach customary to thematic analysis. Theory was
engaged to help explain and support the findings.
The study was undertaken at the University of Calgary plastic surgery residency
training program in Calgary, Alberta, Canada, involving 15 informants (9 residents and
6 surgeons).
Results Four themes emerged: (1) barriers to practice, (2) motivation to practice, (3)
owning learning/solutioning, and (4) expectations of practice. Competing priorities
and time constraints were barriers. Motivation to practice ranged from extrinsic
(gaining access to the next course) to intrinsic (providing optimal patient care).
Learners described a range of ownership of learning and depth of effort at solutioning
of practice opportunities. Learners expressed high expectations around model fidelity,
ease of setup, and feedback. Learners self-regulating their learning, with surgeons
acculturating practice at work, can overcome some barriers. As per self-determination
theory (SDT), learners need explicit linkage to how the task aligns with their goals.
Assessment may be required to motivate learners. In respect of adult learning theory,
homework needs to be allocated by a respected trainer. Modeling simulation practice
may encourage adult learners. Finally, the tenets of deliberate practice (DP) need to be
explained in order that learners can optimize their practice time.
Conclusion Microsurgical simulation practice is valued but barriers exist that invite
resolution. Assisting residents to overcome barriers, maintain motivation, take owner-
ship, and assimilate DP will help improve their microsurgery practice.
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Microsurgical skills are a core competency for plastic surgery
residents.1 Evenminor flaws can lead to the failure of a finger
replantation or a flap covering critical exposed structures,2

thus propelling microsurgical training to the simulation
laboratory.3

The traditional University of Calgary microsurgical skills
curriculum included an intense week-long animal operatory
course in postgraduate years (PGYs) 1 and 2, and experiential
workplace learning in PGYs 3 to 5.4 Learners reported skill
decay after the animal course.5,6 More simulated opportu-
nities were desired to support mastery.7

In response, an unrestricted practice microstation was
established, but went unused. Hypothesizing that learners
may not have the tools to engage in deliberate practice (DP),
a second curricular revision leveraged a state-of-the-art sim-
ulation center (http://www.ucalgary.ca/atssl/) to offer a 2-
hour, bimonthly, proctored, longitudinal component spanning
all PGYs. In this adaptive curriculum,8 the trainer employed a
nonliving model, reviewed student video recordings, shep-
herded participant self-assessment,9–11 and developed a 1-
hour personalized DP plan. Over the next 2 years, the micro-
station gathered dust, signaling resistance to practice.

Curriculum design12 and mapping13 were reviewed to
considerwhymentored self-regulated learning (SRL)was not
occurring.14 A literature review confirmed similar limited
commitment in other surgical fields.15 Low personal drive, a
lack of ownership of their training,16 inertia, and competing
priorities are cited as barriers,17 whereas practice motiva-
tion was driven by approaching assessment.18,19

This study, intended to inform an evaluation of the local
microsurgery curriculum,20 seeks to determine whether
expectation of self-regulated practice is realistic, what bar-
riers exist, and what additional support may equip learners
to drive their own microsurgical training.

Methods

Alignment
This study’s epistemic and ontological perspectives derive
from constructivism21 and relativism.22 Learning and knowl-
edge are socially constructed interpretive products of cul-
ture, history, and society. Learning is meaning-making via
the social interaction of the learner and the trainer.23,24

Methodologically, thematic analysis was applied to gain
insight into the participants’ perspectives.23,25

Recruitment and Data Collection
Purposive sampling was conducted from residents and sur-
geons in the plastic surgery training program at the Univer-
sity of Calgary.26

A semistructured interview script informed by literature
review, content expertise (C.F.T-O. and A.R.H.) and simulation
expertise (S.G.S.), was deployed and underwent ongoing revision
and refinement.27 Initial open-ended questions28 (►Table 1)
were followed by focusing on barriers to practice and how
practice is supported or hindered by the training program.

Residents were interviewed as focus groups in hopes of
eliciting insights that may not surface in individual inter-
views.29,30 Further, the group model can offer social support
and affirmation for participants31 when discussing sensitive
topics and voicing dissatisfaction, particularly if the inter-
viewer is viewed as hierarchically superior.32 Surgeons were
interviewed separately to avoid admixing resident and sur-
geons, wherein junior learners maybe be less vocal.31

Coding and Thematic Analysis
Interviews were recorded and transcribed verbatim.33 An
initial coding scheme was developed, reviewed, and culti-
vated by the coauthors followed by second coding pass.
Theme identification and mapping34 were undertaken in
an iterative process until refinement was achieved and
thematic saturation identified.35

Attention to identifying divergent voices was maintained
and key themes were coidentified, member-checked, and
reexamined to aid in analysis.21 Reflexivity for personal
biases was scrutinized and extensive analytic memo-writ-
ing36 carried active reflection throughout the research
process.37

Ethical Considerations
Ethical approval was granted by the University of Calgary
Human Research Ethics Board, number REB180980. As res-
idents are a vulnerable population being convenient, cap-
tive,38 and feeling obliged to participate,39 direct
recruitment was avoided to minimize a sense of coercion.40

Participantswere twice given the opportunity to redact their
quotes or others’ quotes to increase their psychological
safety. Given that anonymity can be hard to secure in small
populations,41 participants’ quotes were not subclassified as
utterance from a resident or surgeon.

Researchers’ Context and Bias
Being an insider researcher42 required nurturing a sensitivi-
ty to participants, adopting an emic perspective43 ensuring
empathic treatment of participants, engaging them, and
protecting their insights.44,45 When coding, a reflexive
stance was used to avoid romanticizing the author’s experi-
ence. Codes were scrutinized to ensure they reflected the
participants’ stance.46

Results

Two focus groups were conducted with a total of nine
residents (six females/three males) representing all five
PGYs. Six surgeons (three females/three males) participated
in semistructured interviews. The surgeons had graduated
from residency between 1 and 30 years prior with equal
numbers having trained locally and at other Canadian
universities.

Four themesemerged fromthedata: (1)barriers topractice,
(2) motivation to practice, (3) owning learning/solutioning,
and (4) expectations of practice.
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Theme 1: Barriers to Practice

Participants acknowledged that micropractice was impor-
tant, but finding timewas challenging. Trainees described “a
lot of competing priorities” (P6) “especially in our junior years
where you’re not going to be doing any microsurgery in quote
unquote real life.” (P6)

Residents perceived a stigma attached to practicing at work,
anticipating “a lot of eye rolling.” (P6) However, surgeons
approved of residents practicing during working hours “If it
wasn’t taking away from… either service requirements or
obvious opportunities…to be in the OR.” (P5)

Residents described variable degrees of ownership of their
learning. They remarked, “I should’ve taken better notes” (P7)
from trainer feedback. Inertia was reported in having to
procure a missing training item—“the vessels… were very
dried out, and then there’s no saline, and then I had to go the
ward.” (P8)

The perceived expertise of the trainer was integral to buy-in:
“Coming from someone who doesn’t even do a whole lot of

micro, it’s probably just going to go in one ear and out the
other….” (P13) Learners might also interpret homework
assignment as signaling subpar performance, despite its
formative intent: “Residents are such high achievers. I could
see that possibly being perceived as a, as a failing grade rather
than constructive, helpful feedback.” (P14)

Theme 2: Motivation to Practice

Some learners demonstrated creative and effortful attempts
to practice: “once a month I’d book a rat… I would go down
there and fumble all day on a Saturday.” (P15) Learners
interested in a microsurgical career felt more motivation
to practice: “I wasn’t getting asmuch time on themicrosurgery
side of things as I would’ve liked… so I was trying to create
extra opportunities for me to, like, be able to do that.” (P15)
Surgeons described practicing to provide good patient care
in a complex 8-hour microcase: “It’s very quick for your skills
to deteriorate and you don’t want to be, for instance, second-
guessing your technical skills.” (P11)

Near peers were motivating for juniors who felt staff sur-
geons have “been doing this for so long that it’s easy to them,

Table 1 Semistructured interview script

Semistructured interview/Focus group questions Possible prompts

1. Microtraining curriculum experience

Describe your experience with microsurgical training as a resident. In your view, what would be essential
components of a microsurgical curriculum?

Reflect on the structure of the microsurgery curriculum that you have
been through and what are your perceptions of this?

What worked well? What could have
been improved?

I am interested in hearing how you feel the rat course prepared you for
later workplace experiences.

Why did you feel that? In what way do you think
we or you could have changed this?

2. Role of simulation in microtraining

Reflect on the various simulated models you have used. I am interested
in how you interacted with these models.

–

�Consider the anytime practice station, its equipment, microscope,
and instruments. In your view, how could this station be optimized?

–

Visualize your preceptors—describe an experience that stands out with
a preceptor during your microsurgical education.

–

aConsider the bimonthly preceptored ATSSL simulation sessions. What
was that experience like?

Tell me more.

3. Role of deliberate practice

Think of a time you practiced microsurgery on your own. What was
that like?

I am interested to know how you chose what to
practice. What was the experience like practicing
without a trainer?

aRecall reviewing the video of your performance with your preceptor at
the end of the 2-hour session. What was that like?

–

aConsider the practice prescription that you negotiated with your
preceptor. How did you feel being provided a practice prescription?

Did you manage to complete your practice? If
not, tell me why.

What barriers did you experience to completing your practice? –

Any suggestions how to help residents design a self-directed facilitated
practice session?

–

Abbreviation: ATSSl, Advanced Technical Skills Simulation Laboratory.
aMight delete these questions for practicing surgeons.
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and they don’t always necessarily have insight into what I’m
struggling with….” (P15) One informant recalled an impact-
ful mentor modeling practice.

If he doesn’t play his drums everyday he thinks that
he’ll deteriorate. Well what’s the difference in micro-
surgery? You should do, you know, 15minutes every
day. I still practice. I have little barebones micro set at
home. (P11)

Readmittance to the longitudinal simulation lab was predi-
cated on practicing: “Having to do the homework component
is a good thing and kind of does put that extra pressure on you
prior to the sessions.” (P7) One trainer felt a summative
evaluation was needed to motivate: “For microsurgery skills
specifically, some residents that are normally highly self-
motivated might not be motivated at all unless there’s a
definite extrinsic motivator, like an exam….” (P14)

Theme 3: Owning Learning/Solutioning

Participants recalled solutions to gain more practice: “Any
time that I got wind of one of my senior residents doing some
sort of micro case I’d always try to, like, to nudge my way in to
assist them.” (P15) Junior learners recognized at the begin-
ning of microcases “You are (idle) during that half hour,” and
solutioned “that would be a good opportunity or in the
morning (to practice).” (P5)

Learners voiced reproach at model deficiencies, expecting a
seamless practice experience and not wanting to own the
setup.

… the easier you can make it better. So if there was a
room, punch your card in, and everything was right
there, you just grab your tools, sit down and worked,
set them on the counter and leave, it would be somuch
easier. (P7)

Learners described confidence after a simulation session, but
recalibratedwhen reality was harder than simulation: “I was
frustrated with myself because I was fumbling a little bit, more
than I was in the lab.” (P3) Learners recognized that massed
practice instilled false confidence.

Though several learners resisted the homework assignment,
one nonconforming voice appreciated the assignment as it
was accomplishable and could be checked off a to-do list.
Most described cramming the homework before the next
course: “I found too, you kind of remember that you have the
homework assignment before your next teaching session.” (P9)
Some lost their homework.

Theme 4: Expectations of Practice

Learners expected to be told precisely what to practice:
“Rather than say ’go practice micro for the next time,’ … these
are the three things that I can work on to improve.” (P7)

Informants voiced concern that poor technique could devel-
opwhen practicing solo: “… you are improving in some areas
but introducing training scars in others.” (P4) Some inform-
ants described careless practice in absence of supervision:
“Like you can do a pretty sloppy anastomosis and it will still
work.” (P15)

Learners wanted to check in with their preceptor, or alter-
natively to consult a video: “It’s nice to do practice on your
own and then come back to someone.” (P12) However, they
recognized the learning value in solitary practice: “… doing it
alone, you don’t have anyone watching you. I often feel like
your hand is a lot steadier, your movements are more fluid,
you’re not as nervous.” (P11)

Some learners intuited the tenets of DP, working on tough
areas: “I do that, and then I do an end to side, or … I’d start
trying to create a little bit of desirable difficulty. (P15)
Learners grasped that practice needed to focus on areas of
weakness: “… wasn’t good at like twirling the needle or
something. I did that I think a few more times.” (P8)

Residents recognized simulation was important for patient
safety, but still expected staff to let them toil through an
anastomosis in a patient: “You were given the opportunity to
work through things, and people were patient. (P5) The
patient safety expectations are best made explicit.

If you are struggling a lot and I think that it’s going to be
harmful to the patient to let you keep struggling, then
we are just going to abort,” and kind of being up front
with them at that stage. (P13)

Discussion

Shorter work hours, the move to a competency model, and
inappropriateness of practicing on patients have reduced
resident operative experience.47 Without simulation, train-
ees lack sufficient experience to perform operations
expected of their level.48 Simulation allows flexibility of
learning that is no longer tied to the operating room.49

Learning can be distributed over time, interspersing DP to
attain mastery, rather than using massed sessions50 that can
produce false confidence.51,52

Despite unconstrained access to microsurgery simulation,
learners at theUniversityofCalgarywerevariablycompliant at
completing assigned practice. Resistance to practice is not
unique to microsurgery—even delivering home trainers has
yielded lackluster engagement.53–55 There is little known
about the perspective of the learner to explain the low uptake.

In our data, four themes arose, including barriers to
practice, motivation, owning learning/solutioning, and
expectations of practice. Linking to theory, barriers to prac-
tice are examined through a lens of self-regulated learning
(SRL). Motivation to practice is viewed alongside self-
determination theory (SDT). Owning learning/solutioning
is presented with adult learning theory (ALT). Expectations
of practice are connected to the theory of DP.
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Barriers to Practice
SRL is a process of thinking about learning (metacognition),
and includes goal setting, strategizing, coping with obstacles,
and fueling motivation.56 Participants voiced that family
obligations and studying left little time for home practice,
and that hospital consults and operative cases prevented
workplace practice. One participant expressed it was nearly
impossible to fit practice in, decrying no control over their
time.

By teaching the tenets of SRL, trainers can empower
learners with the agency to practice.57 For instance, when
one informant expressed frustration over a microsurgical
detail, a trainer can empower them to be resourceful and
seek extra information to solve the task.58 Trainers can help
learners find ways to balance microsurgical practice with
other work activities. Trainers have the agency to acculturate
learners and educators of the value of releasing learners from
low learning value activities, to attend an hour of highly
focused practice.59 Turning hopelessness around is a trait of
self-regulated learners.60

Learners reported anticipating a professional climate
unfriendly to daytime practice, expecting eye-rolling in
response to requests to leave the operating theater to prac-
tice. Self-regulated learners are able to be resilient to, and
negotiate with, trainers with senescent ideas about daytime
practice in place of low learning value clinical cases.58 Senior
residents can model this for juniors, given that this may be
more difficult for junior learners where the learner/trainer
power differential is more pronounced. Favorably, surgeons
supported the concept of work-time practice, and wished to
normalize this by assigning resident practice as their job.

Motivation to Practice
SDT posits that learners have a natural development tenden-
cy and want to fulfill psychological needs including autono-
my, competence, and relatedness.61 Mandating practice is
unlikely to work, as SDT indicates that an authoritarian
approach is counterproductive to internal motivation.62 In
our study group, purely external motivators, such as doing
homework to regain admittance to the next session, met
with some resistance. One learner exhibited identified regu-
lation (understanding the rules) claiming that homework
was a reasonable request and was possible to complete.
Another informant demonstrated integrated regulation
(promoting the rules) by admonishing another who lost
their homework. Identified and integrated regulation are
internalized external forces experienced as intrinsic motiva-
tion63,64 representing ways a trainer can influence
motivation.

Near peers are powerful motivators who can precisely
provide the information to move the learner to the next
level.65 By capitalizing on others’ experiences, learning is
abbreviated.66 Participants indicated that peers were the
best trainers, having previously struggled and sorted a
solution. One informant desired improving their skills to
align with a near-peer, which represents a mastery orienta-
tion of practicing to emulate, rather than to surpass a peer.67

Informants confirmed improved microsuturing efficiency

with improvement annually. This growth mindset endorsed
that technical ability could be improved through practice.68

Behavioral theories focus on external motivators, includ-
ing reward and punishment.69 One surgeon feared that the
homework assignment could be construed negatively and
might demotivate by removing the intrinsic drive to do well.
Another participant was avoidant in response to their inner
dialogue of not wanting to “screw this up” (P14). This
avoidance has been seen in learners circumventing surgical
skills competitive gaming competitions, not wanting public-
ly to seem technically weak.70 One informant suggested
setting an exam, which has worked to encourage home
practice.18

Owning Learning/Solutioning
ALT posits that adults are self-directed and have experience
and an enthusiasm to learn62; however learners needed to
see direct payoff from practicing and are intolerant of
postponed application of skills. ALT depicts the trainer as a
facilitator who makes learning resources available, while
planning and design of training falls to the learner.59 Here
the facilitator provided the bimonthly courses, the model,
and the practice prescriptions,64 and several informants
matched these efforts by creative solutioning, such as moni-
toring theater lists for microsurgery cases, and designing a
home practice model. However, some learners felt defeated
having to procure amissing item or tidy up after practicing at
work. Regarding homework assignments, the feedback in-
terlocutor and their position of esteem was key,71 with the
assignment not taken to heart when dispensed by a
nonexpert.

Further, although trainers may feel all plastic surgeons
should be competent in microsurgery, resident goals differ
based on subspecialty aspirations, reducing the utility value
of the task.72,73 If microsurgery does not fit the resident’s
plans, they will value practice less—without goal alignment,
motivation to practice will be low,74 whereas if practice
aligns with self, then practice becomes autonomous.75,76

Expectations of Practice
Although inborn talent helps, it is insufficient to assure
surgical expertise.77 Of the five domains of learning (motor,
verbal, intellectual, cognitive strategies, and attitudes), the
motor domain specifically requires practice.78 DP theory
rejects innate talent and posits that hardwork, using specific
practice techniques, determines future performance.

Practice is not inherently enjoyable, and full attention is
required throughout, limiting time of intense focus to about
1hour per day.79 Themicrosurgery prescriptions took 1hour
which participants found realistic and reasonable. Many
participants followed DP unknowingly, focusing on difficult
tasks and resting by mixing in less intense activities.79 Most
participants did not voice enjoyment practicing, but prac-
ticed based on introjected extrinsic motivation (accepting
the rules),61 trusting that practicing now would help in the
future.

DP requires solitary practice,78 yet residents worried
about developing maladaptive habits without supervision.
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Informants mentioned cutting corners and being sloppy
when unobserved. Self-directed practice without feedback
may hinder skills acquisition.56,80,81 Feedback is a catalyst
for self-regulation, as learners try to narrow the gap between
the existing and desired performance.82 Socializing that
residents are welcome to circle back for feedback anytime,
is needed. Contemporary learners have been shown to crave
feedback and correction, and to desire technological solu-
tions,83 such as wanting videos to inform their solo practice.
Intergenerational teaching requires understanding differen-
ces and adapting teaching styles that mesh with needs.84

Medical trainers value competence as underscored by
Competency-Based Medical Education.85 In contrast, music
students strive for excellence.86Medical learnersmodel them-
selves after successful practitioners, irrespective of whether
the clinician is a good educator, and learn frommasters tacitly.
Music students prefer good teachers, regardless of virtuoso
status, and ascribe a highvalue to DP.86 Encouragingmicrosur-
gical learners to approach DP with a musician’s lens could
elevate them from competence toward excellence.

Limitations
Because one author is an insider researcher who knew the
participants, social desirability bias87 may have been at play.
Prior relationships probably helped gain rich data, but are an
indisputable source of bias. Checking in with the coauthors,
discussing coding, and member checking were ways to
minimize this effect. Despite trying to be reflexive and to
constantly ensure the themes emerging were from the
participants’ vantage point and not the authors’, it is possible
that original disappointment in the uptake of practice col-
ored the interpretation of the results. The selected partic-
ipants were deliberately chosen to be data-rich. They were
indeed fertile, but purposive sampling limits the results
being applied to other subspecialties and institutions.

Conclusion

Employing a qualitative approach, the barriers behind two
curricular revisions failing to engender practice are
highlighted. There are time constraints and competing pri-
orities, wherein supporting SRL will be helpful. Challenges
with motivation may be aided by transitioning extrinsically
motivated behaviors to identified and integrated regulators,
in order that the learner will self-regulate these behaviors.
The ownership taken, and the amount of solutioning under-
taken to overcome obstacles were individual, based on the
learner’s subspecialty goals. Adult learners need to see
immediacy in the reason to learn, and when assigning
practice, this needs to be navigated by a respected trainer.
Finally, empowering learners with the tenets of DP, coupled
with improved self-regulation, will allow them to own their
learning, and design what, when, and how to practice.

Funding
This work was supported by the Robert Maudsley Fellow-
ship for Studies in Medical Education.

Conflict of Interest
None declared.

Acknowledgments
We express our gratitude to the Departments of Surgery
and Oncology at the University of Calgary, the Advanced
Technical Surgical Skills Training Laboratory at the Uni-
versity of Calgary, the Royal College of Physicians and
Surgeons of Canada for the Robert Maudsley fellowship
for studies in medical education, and the University of
Dundee Masters of Medical Education program.

References
1 Nguyen VT, Losee JE. Time- versus competency-based residency

training. Plast Reconstr Surg 2016;138(02):527–531
2 Furka I, Brath E, Nemeth N, Miko I. Learning microsurgical

suturing and knotting techniques: comparative data. Microsur-
gery 2006;26(01):4–7

3 Livingston CK, Ruiz-Razura A, Cohen BE. Guidelines for a success-
ful microsurgery training center and research fellowship. Plast
Reconstr Surg 1999;104(05):1555–1558

4 Dumestre D, Yeung JK, Temple-Oberle C. Evidence-based micro-
surgical skill-acquisition series part 1: validated microsurgical
models–a systematic review. J Surg Educ 2014;71(03):329–338

5 Perez RS, Skinner A,Weyhrauch P, et al. Prevention of surgical skill
decay. Mil Med 2013;178(10 Suppl):76–86

6 Berwick R. Needs assessment in language programming: from
theory to practice. In: Johnson RK, ed. The Second Language
Curriculum. Cambridge: Cambridge University Press; 1989:
48–62

7 Pugh C. Competency, Mastery and Deliberate Practice: Revisiting
the Goals of Simulation Based Assessments. Medical Training
Magazine [online]. November 20, 2013. Accessed July 21, 2020
at: https://www.halldale.com/articles/12955-competency-mas-
tery-and-deliberate-practice-revisiting-the-goals-of-simula-
tion-based-assessments

8 Davis MH, Karunathilake I. The adaptive curriculum. Med Teach
2004;26(06):501–503

9 Temple CLF, Ross DC. A new, validated instrument to evaluate
competency in microsurgery: the University of Western Ontario
Microsurgical Skills Acquisition/Assessment instrument [out-
comes article]. Plast Reconstr Surg 2011;127(01):215–222

10 Grant AL, Temple-Oberle C. Utility of a validated rating scale for
self-assessment in microsurgical training. J Surg Educ 2017;74
(02):360–364

11 Dumestre D, Yeung JK, Temple-Oberle C. Evidence-based micro-
surgical skills acquisition series part 2: validated assessment
instruments–a systematic review. J Surg Educ 2015;72(01):80–89

12 Harden RM. Ten questions to ask when planning a course or
curriculum. Med Educ 1986;20(04):356–365

13 Harden RM. AMEE Guide No. 21: Curriculum mapping: a tool for
transparent and authentic teaching and learning. Med Teach
2001;23(02):123–137

14 Cleary TJ, Sandars J. Assessing self-regulatory processes during
clinical skill performance: a pilot study. Med Teach 2011;33(07):
e368–e374

15 Duvivier RJ, van Dalen J, Muijtjens AM, Moulaert VR, van der
Vleuten CP, Scherpbier AJ. The role of deliberate practice in the
acquisition of clinical skills. BMCMed Educ 2011;11(11):101–107

16 Blackhall VI, Cleland J, Wilson P, Moug SJ, Walker KG. Barriers and
facilitators to deliberate practice using take-home laparoscopic
simulators. Surg Endosc 2019;33(09):2951–2959

17 Spratt JR, Brunsvold M, Joyce D, Nguyen T, Antonoff M, Loor G.
Prospective trial of low-fidelity deliberate practice of aortic and

Journal of Reconstructive Microsurgery Open Vol. 9 No. 1/2024 © 2024. The Author(s).

Gathering Dust Temple-Oberle et al.e94

https://www.halldale.com/articles/12955-competency-mastery-and-deliberate-practice-revisiting-the-goals-of-simulation-based-assessments
https://www.halldale.com/articles/12955-competency-mastery-and-deliberate-practice-revisiting-the-goals-of-simulation-based-assessments
https://www.halldale.com/articles/12955-competency-mastery-and-deliberate-practice-revisiting-the-goals-of-simulation-based-assessments


coronary anastomoses (TECoG 002). J Surg Educ 2019;76(03):
844–855

18 Thinggaard E, Konge L, Bjerrum F, Strandbygaard J, Gögenur I,
Spanager L. Take-home training in a simulation-based laparosco-
py course. Surg Endosc 2017;31(04):1738–1745

19 Thinggaard E, Kleif J, Bjerrum F, et al. Off-site training of laparo-
scopic skills, a scoping review using a thematic analysis. Surg
Endosc 2016;30(11):4733–4741

20 Thomas PA, Kern DE, Hughes MT, Chen BY. Curriculum Develop-
ment for Medical Education. 3rd ed. Baltimore: Johns Hopkins
University Press; 2016

21 Aveyard H, Sharp P.What are the different types of research?How
do these difference types of evidence help us answer difference
questions?. In: A Beginner’s Guide to Evidence Based Practice in
Health and Social Care Professions. Berkshire:McGrawHill; 2009:
49–78

22 Green J, Thorogood N. Qualitative Research Methods for Health
Research. 3rd ed. Thousand Oaks: Sage; 2014

23 Torre DM, Schuwirth LWT, Van der Vleuten CPM. Theoretical
considerations on programmatic assessment. Med Teach 2020;42
(02):213–220

24 Mann KV. Theoretical perspectives in medical education: past
experience and future possibilities.Med Educ 2011;45(01):60–68

25 Sandelowski M. Using qualitative research. Qual Health Res 2004;
14(10):1366–1386

26 Polkinghorne D. Language and meaning: data collection in quali-
tative research. J Couns Psychol 2005;52(02):137–145

27 Charmaz K. Grounded theory. In: Dezin NK, Lincoln YS, eds.
Handbook of Interview Research. Thousand Oaks: Sage Publish-
ing; 2000:509–535

28 Rosenthal M. Qualitative research methods. Curr Pharm Teach
Learn 2016;8(04):509–516

29 Morgan DL. Focus Groups as Qualitative Research. Newbury Park:
Sage; 1988

30 Nassar-McMillan SC, Borders LD. Use of focus groups in survey
item development. Qual Rep 2002;7(01):1–12

31 Carter S, Henderson L. Approaches to qualitative data collection in
social science. In: Bowling A, Ebrahim S, eds. Handbook of Health
Research Methods. Berkshire: Open University Press; 2005

32 Barbour R. Doing Focus Groups. Thousand Oaks: Sage Publica-
tions; 2007

33 Potter J,WetherellM. Analyzing discourse. In: BrymanA, Burgess B,
eds. Analyzing Qualitative Data. New York: Routledge; 1994:47–66

34 Corbin J, Strauss A. Basics of Qualitative Research. 3rd ed. Thou-
sand Oaks: Sage Publications; 2008

35 Gallo L, Murphy J, Braga LH, Farrokhyar F, Thoma ABHSc. Users’
guide to the surgical literature: how to assess a qualitative study.
Can J Surg 2018;61(03):208–214

36 Saldana J. The Coding Manual for Qualitative Researchers. 3rd ed.
Los Angeles: Sage; 2016

37 Malterud K. Qualitative research: standards, challenges, and
guidelines. Lancet 2001;358(9280):483–488

38 Keune JD, BrunsvoldME, Hohmann E, Korndorffer JR Jr,Weinstein
DF, Smink DS. The ethics of conducting graduate medical educa-
tion research on residents. Acad Med 2013;88(04):449–453

39 The Stanford Encyclopedia of Philosophy. Michel Foucault. 2019.
Accessed October 1, 2019 at: https://plato.stanford.edu/archives/
spr2019/entries/foucault/

40 Kraus CK, Guth T, Richardson D, Kane B, Marco CA. Ethical
considerations in education research in emergency medicine.
Acad Emerg Med 2012;19(12):1328–1332

41 British Educational Research Association (BERA). Ethical Guide-
lines for Educational Research. 2018. Accessed October 31, 2019
at: https://www.bera.ac.uk/researchers-resources/publications/
ethical-guidelines-for-educational-research-2018

42 Costley C, Elliott G, Gibbs P. Doing Work Based Research. Thou-
sand Oaks: Sage Publications; 2010

43 Lave J, Wenger E. Situated Learning. Cambridge: Cambridge
University Press; 1991

44 Raelin J. Work-based Learning. San Francisco: Jossey-Bass; 2008
45 Vygotsky LS. Mind in Society. Cambridge: Harvard University

Press; 1978
46 Garino A. Ready, willing and able: a model to explain successful

use of feedback. Adv Health Sci Educ Theory Pract 2020;25(02):
337–361

47 Nataraja RM, Webb N, Lopez PJ. Simulation in paediatric urology
and surgery. Part 1: An overview of educational theory. J Pediatr
Urol 2018;14(02):120–124

48 de Montbrun SL, Macrae H. Simulation in surgical education. Clin
Colon Rectal Surg 2012;25(03):156–165

49 McGaghie WC, Issenberg SB, Petrusa ER, Scalese RJ. A critical
review of simulation-based medical education research: 2003-
2009. Med Educ 2010;44(01):50–63

50 Bjerrum F, Thomsen ASS, Nayahangan LJ, Konge L. Surgical
simulation: current practices and future perspectives for techni-
cal skills training. Med Teach 2018;40(07):668–675

51 Baumann LM, Barsness KA. The case for simulation-based mas-
tery learning education courses for practicing surgeons. J Lapa-
roendosc Adv Surg Tech A 2018;28(09):1125–1128

52 Arthur W Jr, Bennett W Jr, Stanush PL, McNelly TL. Factors that
influence skill decay and retention. Hum Perform 1998;
11:57–101

53 van Dongen KW, van der Wal WA, Rinkes IH, Schijven MP,
Broeders IA. Virtual reality training for endoscopic surgery:
voluntary or obligatory? Surg Endosc 2008;22(03):664–667

54 Gostlow H, Marlow N, Babidge W, Maddern G. Systematic review
of voluntary participation in simulation-based laparoscopic skills
training:motivators and barriers for surgical trainee attendance. J
Surg Educ 2017;74(02):306–318

55 Enter DH, Lee R, Fann JI, et al. “Top Gun” competition: motivation
and practice narrows the technical skill gap among new cardio-
thoracic surgery residents. Ann Thorac Surg 2015;99(03):870-
–875, discussion 875–876

56 Butler DL, Winne PH. Feedback and self-regulated learning. Rev
Educ Res 1995;65(03):245–281

57 Inman J. Social cognitive theory, basic concepts and understand-
ing. 2001. Accessed November 8, 2019 at: https://wetherhaven.-
com/wp-content/uploads/2020/09/socialcognitivetheorydraft2-
1.pdf

58 Candy PC. Self-Direction For Lifelong Learning. San Francisco:
Josse-Bass; 1991

59 Rogers CR. Freedom to Learn. Columbus: Merrill; 1969
60 Carver CS, Scheier MF. Origins and functions of positive and

negative affect. Psychol Rev 1990;97:19–35
61 Deci EL, Ryan RM. The “what” and “why” of goal pursuits. Psychol

Inq 2000;11:227–268
62 Knowles M. The Adult Learner. 3rd ed. Houston: Gulf Publishing;

1984
63 Evans P. Self-determination theory. Music Sci 2015;19:65–83
64 Allen SJ. Adult learning theory and leadership development.

Leadership Rev 2007;7:26–37
65 Miloslavsky EM, Sargsyan Z, Heath JK, et al. A simulation-based

resident-as-teacher program: The impact on teachers and learn-
ers. J Hosp Med 2015;10(12):767–772

66 Bandura A. Social learning theory. Englewood: Prentice-Hall Inc;
1977

67 Pintrich PR. An achievement goal theory perspective on issues in
motivation terminology, theory and research. Contemp Educ
Psychol 2000;25(01):92–104

68 Snipes J, Tran L. Growth Mindset, Performance Avoidance, and
Academic Behaviors in Clark County School District. REL 2017–
226. Washington: U.S. Department of Education, Institute of
Education Sciences, National Center for Education Evaluation
and Regional Assistance, Regional Educational Laboratory West.

Journal of Reconstructive Microsurgery Open Vol. 9 No. 1/2024 © 2024. The Author(s).

Gathering Dust Temple-Oberle et al. e95

https://plato.stanford.edu/archives/spr2019/entries/foucault/
https://plato.stanford.edu/archives/spr2019/entries/foucault/
https://www.bera.ac.uk/researchers-resources/publications/ethical-guidelines-for-educational-research-2018
https://www.bera.ac.uk/researchers-resources/publications/ethical-guidelines-for-educational-research-2018
https://wetherhaven.com/wp-content/uploads/2020/09/socialcognitivetheorydraft2-1.pdf
https://wetherhaven.com/wp-content/uploads/2020/09/socialcognitivetheorydraft2-1.pdf
https://wetherhaven.com/wp-content/uploads/2020/09/socialcognitivetheorydraft2-1.pdf


Accessed November 16, 2019 at: https://files.eric.ed.gov/fulltext/
ED573495.pdf;2017

69 McInerney DM, Liem AD. Motivation theory and engaged learn-
ing. In: Towndrow PA, Koh C, Soon TH, eds. Motivation and
Practice for the Classroom. Rotterdam: Sense Publications; 2008:
37–61

70 El-Beheiry M, McCreery G, Schlachta CM. A serious game skills
competition increases voluntary usage and proficiency of a
virtual reality laparoscopic simulator during first-year surgical
residents’ simulation curriculum. Surg Endosc 2017;31(04):
1643–1650

71 Urquhart LM, Ker JS, Rees CE. Exploring the influence of context on
feedback at medical school: a video-ethnography study. Adv
Health Sci Educ Theory Pract 2018;23(01):159–186

72 Hancock DR. What teachers may do to influence student motiva-
tion. J Gen Educ 1995;44:171–179

73 Eccles JS. Subjective task value and the Eccles et al. model of
achievement related choices. In: Elliot AJ, Dweck CS, eds. Hand-
book of Competence and Motivation. New York: The Guilford
Press; 2005:105–121

74 Malik MU, Varela DA, Park E, et al. Determinants of resident
competence in mastoidectomy: role of interest and deliberate
practice. Laryngoscope 2013;123(12):3162–3167

75 Evans P, Bonneville-Roussy A. Self-determined motivation for
practice in university music students. Psychol Music 2016;44
(05):1095–1110

76 Ng JY, Ntoumanis N, Thøgersen-Ntoumani C, et al. Self-determi-
nation theory applied to health contexts: a meta-analysis.
Perspect Psychol Sci 2012;7(04):325–340

77 Sadideen H, Alvand A, Saadeddin M, Kneebone R. Surgical
experts: born or made? Int J Surg 2013;11(09):773–778

78 Gagne RM. Domains of learning. Interchange (Wash DC) 1972;3
(01):1–8

79 Coughlan EK, Williams AM, McRobert AP, Ford PR. How experts
practice: a novel test of deliberate practice theory. J Exp Psychol
Learn Mem Cogn 2014;40(02):449–458

80 Bandura A. Human agency in social cognitive theory. Am Psychol
1989;44(09):1175–1184

81 Aho JM, Ruparel RK, Graham E, et al. Mentor-guided self-directed
learning affects resident practice. J Surg Educ 2015;72(04):
674–679

82 Hattie JA, TimperleyH. The power of feedback. Rev Educ Res 2007;
77:81–112

83 Rowse PG, Ruparel RK, AlJamal YN, Abdelsattar JM, Heller SF,
Farley DR. Catering to millennial learners: assessing and improv-
ing fine-needle aspiration performance. J Surg Educ 2014;71(06):
e53–e58

84 Roberts DH, Newman LR, Schwartzstein RM. Twelve tips for facili-
tating Millennials’ learning. Med Teach 2012;34(04):274–278

85 Kennedy TJ, Regehr G, Baker GR, Lingard L. Point-of-care assess-
ment of medical trainee competence for independent clinical
work. Acad Med 2008;83(10):S89–S92

86 Watling C, Driessen E, van der Vleuten CPM, Vanstone M, Lingard
L. Music lessons: revealing medicine’s learning culture through a
comparison with that of music. Med Educ 2013;47(08):842–850

87 Bergen N, Labonté R “Everything is perfect, and we have no
problems”: detecting and limiting social desirability bias in
qualitative research. Qual Health Res 2020;30(05):783–792

Journal of Reconstructive Microsurgery Open Vol. 9 No. 1/2024 © 2024. The Author(s).

Gathering Dust Temple-Oberle et al.e96

https://files.eric.ed.gov/fulltext/ED573495.pdf;2017
https://files.eric.ed.gov/fulltext/ED573495.pdf;2017

