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Performance

Peter J. Fadde and Patricia Sullivan

Introduction

One of the great joys in life is seeing experts at work in their realms. They routinely
do what seems impossible to others. They seem to know what’s going to happen
before it happens. They save lives in operating rooms and influence lives in class-
rooms. Some of their domains of performance! are as ancient as the medieval guilds;
some are emerging so rapidly that formal training and education can’t keep up.
While the world needs more experts, it also needs them more quickly than the years
typically required to “make” an expert. Indeed, as first hypothesized in early 1970s
chess research (Simon & Chase, 1973) and later evidenced in research on high-level
music students (Ericsson, Krampe, & Tesch-Romer, 1993), attaining the highest
levels of expert performance requires around 10 years or 10,000 hours of deliberate
practice that is directed by a coach, targets specific skills to improve performance,
provides timely feedback and repetition to refine target skills, and is effortful rather
than inherently enjoyable.

Perhaps because it proclaims the primacy of hard work over talent, the 10,000-
Hour Rule has been widely promulgated in popular literature such as Talent is
Overrated: What Really Separates World-Class Performers from Everybody Else
(Colvin, 2008); The Talent Code: Greatness Isn’t Born. It’s Grown. Here’s How

'The term “domain” can have different meanings. In education and instructional design, it often
means domains of learning, e.g., cognitive, psychomotor, and affective. We use the term as it is
used in expertise studies, to refer to distinct areas of work or performance.
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(Coyle, 2009); Outliers: The Story of Success (Gladwell, 2008); Bounce: Mozart,
Federer, Picasso, Beckham, and the Science of Success (Syed, 2010); and Peak:
Secrets from the New Science of Expertise (Ericsson & Pool, 2016). Despite the
popular as well as theoretical appeal of expertise studies, however, there is a gap
between describing expertise and developing it. For instance, the deliberate practice
framework that fits so neatly with images of aspiring musicians and athletes fits less
well with professionals who may not start their 10,000-hour clock until they reach
college age and are unlikely to reach levels of expertise until their third or fourth
decade (Ericsson, 2008). There is a role, then, for instructional design researchers
and practitioners in bridging from expertise studies to expertise training, especially
in professions such as law, medicine, nursing, education, business, architecture,
social work, counseling, physical therapy, law enforcement, pharmacy, accoun-
tancy, information technology, dietetics, public health, engineering, finance, and
even instructional design.

As with efforts to find shared ground between the fields of instructional design
(ID) and Human Performance Technology (Foshay, Villachia, & Stepich, 2013)
as well as between ID and Learning Sciences (Lin & Spector, 2017), our chal-
lenge is to find insights that add to our ID knowledge base (Richey, Klein, &
Tracey, 2011) without oversimplifying or cherry picking from another discipline.
Of course, constructivist learning approaches such as cognitive apprenticeship
(Collins, Brown, & Holum, 1991), problem-based learning (Hmelo-Silver,
2004), four-component instructional design (van Merriénboer, 1997), and first
principles of instruction (Merrill, 2002) imbue educational environments with
elements of professional work. However, constructivist learning approaches
have not been as widely adopted in professional training contexts where ID prac-
titioners value more systematic approaches (van Merriénboer & Boot, 2009). In
addition, cognitive task analysis (CTA) methods that reveal expert knowledge
and have improved professional education curricula (Clark, Feldon, van
Merrienboér, Yates, & Early, 2008; Yates & Clark, 2012), are largely ignored by
many ID practitioners because of the high level of skill and effort required to
conduct CTA (Schraagen, 2009).

What we seek in this chapter, therefore, are ways to bridge from expertise
research to ID practice in highly applicable ways. We first clarify these goals by
unpacking the chapter’s focal question. We then consider who can benefit from
expertise training and what expert skills are appropriate to train. We conclude by
describing four models that apply principles of expertise studies to designing exper-
tise training.

Focal Question: How do we facilitate the development of expertise and expert performance

through instructional design and technology?

How alludes to our focus on practical application of expertise theories, research,
and methods. Historically, with roots in World War Il-era military training, ID has
been highly successful in training to levels of certifiable competence (Molenda, 2010),
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but expertise is assumed to come with experience, mentorship, and non-instructional
professional development activities such as reading journals and attending confer-
ences (Richey et al., 2011). We contend that systematic ID approaches can expand to
include expertise training.

We includes current and future ID professionals along with academic faculty in
instructional design, learning design and technology, workforce education, cogni-
tive psychology, and human factors engineering. Instructors and curriculum design-
ers in college-based professional education programs also have particular interest in
accelerating expertise and expert performance.

Facilitate suggests that we are assisting mature and motivated performers to
accelerate the natural development of expertise and expert performance over a
career spent in a domain. Facilitation of expertise may operate in a preparation
stage, such as professional education, or during professional work. Ultimately, the
goal is for performers to become self-regulated learners guiding their own
development.

Development alludes to the focus of modern expertise studies on individual
development in contrast with traditional interests in individual differences (Ericsson,
2017). Rather than talent or inherited attributes, expertise is primarily attributed to
thousands of hours of deliberate practice under the direction of an instructor that is
designed to improve performance by targeting specific deficiencies with activities
that are at the edge of performers’ abilities, offer timely feedback, and can be
repeated to refine performance (Ericsson et al., 1993).

Expertise and expert performance, as individual terms, are associated with
knowledge and skills, respectively. The combined phrase, though, emphasizes
knowledge in the service of performance. While traditional expertise studies
attempted to codify expert knowledge, the expert-performance approach aims to
capture exceptional performance in naturally occurring events that can be recreated
in controlled conditions in order to investigate the cognitive mechanisms of expert
performance (Ericsson, 2008).

Instructional design and technology (IDT) refers to distinct, and often mediated,
learning activities more than course-level curricula. Although training for expert
performance is often associated with simulator-based training, the deliberate prac-
tice framework aligns well with long-established instructional methods such as
drill-and-practice and technologies such as computer-based training (CBT) that can
deliver measureable and repeatable learning activities.

Issues and Considerations in the Design of Expertise Training

Asking how we can facilitate expertise and expert performance leads to asking who
can benefit from expertise training and what specific aspects of expertise to train.
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Who Can Benefit from Expertise Training?

The most obvious beneficiaries of expertise training are performers in Type [
domains (Hoffman et al., 2014) that engage in direct competition (such as sports
and performing arts) and have a culture of practice. Type 2 domains that don’t meet
the criteria for Type 1, including most professions, are less familiar with deliberate
practice. Figure 1 depicts a culture of expertise continuum that represents beliefs of
various domains regarding how expertise is attained.

Chess, music, and sports represent classic Type I domains that have direct com-
petition, objective feedback on performance, and an established culture of practice.
Type 2 domains include academic domains, such as history and literature, which
emphasize knowledge more than performance skills and can be characterized as
having a culture of study. Although “performance” can include academic skills such
as locating and synthesizing sources, these don’t align with conceptions of drill-like
deliberate practice associated with 7ype I domains. Other Type 2 domains have
cultures of experience that place high value on holistic experience-based learning,
such as student teaching and medical residencies. These domains can also be an
unnatural fit for deliberate practice. Even when teacher education theorists (e.g.,
Berliner, 2000, 2001; Darling-Hammond, 2005; Dunn & Shriner, 1999) directly
reference deliberate practice to develop teacher expertise, a typical sentiment is that:

For most of us, the word “practice” elicits images of repeated performances aimed at refin-
ing and perfecting some skill, usually a motor skill. Teachers do not practice, they “teach.”
(Dunn & Shriner, 1999, p. 647)

Strong correlations have been shown between the amount of deliberate practice
and the level of performance for the classic Type I domains of chess, music, and
sports (Baker & Young, 2014; Macnamara, Hambrick, & Oswald, 2014; Ward,
Hodges, Starkes, & Williams, 2007), but only tenuous correlations between deliber-
ate practice and level of performance have been shown for Type 2 domains such as
education and other professions (Hambrick et al., 2014). Indeed, the lack of compe-
titions or rankings that clearly designate level of performance makes it difficult to
apply the expert-performance approach in 7Type 2 domains (Ericsson, 2015), for
both research and training purposes. Translating to Type 2 domains the expertise
theories, research, and methods developed in Type I domains requires teachers,
trainers, and ID professionals to expand conceptions of deliberate practice. For
example, analysis of expert performance in many domains shows that experts are

Culture of Study Culture of Practice Culture of Experience
AR — A O
History Sports, Music Teaching

Fig. 1 Continuum depicting cultures of expertise in professional domains
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better able to plan, execute, and monitor their own performance (Ericsson, 2015),
suggesting that expertise training should address these metacognitive skills with
deliberate practice activities that are focused and measureable, offer timely feed-
back, and can be repeated to refine performance.

What aspects of expertise and expert performance should be targeted for training?

The problem with training expertise and expert performance is that they seem to
represent massive amounts of accumulated knowledge and skills. Fortunately, our
focus is on what differentiates expert from near-expert performers rather than the
totality of experts’ knowledge and skills. This difference is the target of studies that
adopt the expert-novice research paradigm introduced in pioneering chess studies
(e.g., Simon & Chase, 1973). In their classic experiment, Simon and Chase (1973)
compared an internationally ranked chess player with a skilled but unranked player
on the representative task of reconstructing the arrangement of pieces on a chess-
board after a brief look at the board. As would be expected, the expert performed
much better, but only when the arrangement of pieces came from an actual chess
match. When the arrangement of pieces was arbitrary, the expert’s advantage largely
disappeared. Simon and Chase concluded that the expert possessed chess-specific
schema that permitted him to chunk meaningful information, thereby circumvent-
ing limits of working memory.

The assumption underlying expertise training is that acquiring skills that differ-
entiate expert from near-expert performers will enable a near-expert performer to
become an expert performer. While this assumption is not fully proven, it provides
a starting point for expertise training. In the expert-performance approach, the first
step of an expertise researcher, or an instructional designer who seeks to facilitate
performers’ advancement to expertise, is to identify specific knowledge or skills
that demonstrate repeatable superior performance in natural settings (e.g., Ericsson,
2008). This goal is facilitated by models that represent stages of development, start-
ing with novice and progressing to expert but with special attention to the transition
points between near-expert and expert performance. The Dreyfus and Dreyfus
(1980) five-stage model is particularly useful because it highlights specific mental
functions associated with the transitions to expert level, which can potentially serve
as appropriate targets for expertise training.

Table 1 shows that advancement from competent to proficient is associated with
a change in the recognition function from decomposed to holistic, which is consis-
tent with research showing that experts typically transition from decontextualized

Table 1 Mental functions at skill levels in Dreyfus and Dreyfus (1980) model

Skill level/mental

function Novice Competent Proficient | Expert Master
Recollection Non-situational | Situational Situational | Situational | Situational
Recognition Decomposed Decomposed | Holistic Holistic Holistic
Decision Analytical Analytical Analytical | Intuitive Intuitive
Awareness Monitoring Monitoring Monitoring | Monitoring | Absorbed
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rule-based reasoning to context-rich instance-based reasoning (Gonzalez, Lerch, &
Lebiere, 2003). Advancement from proficient to expert is associated with a change
in the decision function from analytical to intuitive, which is consistent with research
in the area of naturalistic decision-making (Klein & Wright, 2016).

While the model is theoretical rather than empirical, it provides potential starting
points in narrowing the range of knowledge and skills that might be targeted for
expertise research or training. In the next section, we look more closely at recogni-
tion and intuitive decision-making as targets for expertise training.

Mental Functions for Expertise Training

While covering all research addressing expertise is beyond the scope of this chapter,
we find it important to the crafting of instruction to address mental functions that are
important to training that aims to develop expertise, namely, pattern recognition and
intuitive decision-making.

The situation has provided a cue: This cue has given the expert access to information stored

in memory, and the information provides the answer. Intuition is nothing more and nothing
less than recognition. (Simon, 1992, as cited in Kahneman & Klein, 2009, p. 520)

The connection between recognition and intuitive decision-making is central to
the Recognition-Primed Decision-Making (RPD) model, which proposes that
experts apprehend a situation and, without conscious effort, a potential solution
presents itself. The expert then mentally simulates the solution and, if the simulated
outcome is acceptable, executes the solution (Klein, 1998). David Jonassen adapted
RPD in his ontology of problem solving as strategic performance problem solving
(Jonassen, 2011) and described it as a very high form of human cognition that
requires extensive experience and training (Jonassen, 2012). However, Fadde
(2009b) points to evidence from sports expertise research to argue that the recogni-
tion component of RPD is less complex and can be trained in isolation from the full
RPD process as a strategy to accelerate expertise.

Training Recognition Skills

Since the early 1980s, sports expertise researchers have investigated pattern recog-
nition in the form of perceptual-cognitive skills that allow expert athletes in many
fast-action sports to read cues in the movements of an opponent and thereby antici-
pate outcomes and make faster responses (Miiller & Abernethy, 2012). Meta-
analysis has confirmed that perceptual-cognitive skills differentiate expert and
less-skilled cricket batsmen, baseball hitters, tennis returners, and goalies in hockey,
soccer, and field hockey (Mann, Williams, Ward, & Janelle, 2007). Making the
crossover from research to training, methods used to measure perceptual-cognitive
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skills — especially video-based temporal occlusion — have also been used to train the
same skills in intermediate and near-expert performers (Larkin, Mesagno, Spittle, &
Berry, 2015).

In a typical video-occlusion task used for research or training purposes, partici-
pants or trainees watch a video display of an opponent, such as a tennis server, that
shows the view of an on-court contestant. Video clips of opponent serves are cut to
black (occluded) at various points before, at, or shortly after racquet-to-ball contact.
The participant or trainee identifies the type of serve (e.g., flat, slice, or kick) and
predicts the location of the serve (e.g., backhand or forehand side). Input is typically
made verbally, by ticking a paper answer sheet, or by finger press or mouse click on
a computer screen. Since the video image does not change in response to input by
the participant or trainee, video occlusion is not a true simulation (Hubal & Parsons,
2017). Rather, video occlusion is designed specifically to test or train early recogni-
tion of serves (or pitches or shots on goal) as an attribute of expert performers
(Ward, Williams, & Hancock, 2006).

The targeting of perceptual skills (rather than vision or reaction time) and the
development of video-occlusion methods in sport science laboratories demonstrate
the expert-performance approach (e.g., Ericsson, 2008) that starts with identifying
an aspect of expert performance in natural settings, such as expert tennis players
successfully returning 130-mile-per-hour serves. The performance is then reduced
to a representative task that can be repeated and measured in controlled conditions.
The task is then manipulated (e.g., occluded) to reveal mechanisms of expert perfor-
mance, such as expert tennis players’ use of advance visual cues to circumvent limi-
tations on human reaction time. The assumption, which has been demonstrated in
the sports setting (Larkin et al., 2015), is that training the same perceptual skills that
differentiate expert performers using the same occlusion methods should improve
performance of the full skill and thereby help a near-expert performer reach the
next level.

The success of recognition-only training skills in sports has implications for
training in other domains that have feature extremely rapid and visually based reac-
tions, such as aviation, military, and law enforcement (Eccles, Ward, Janelle,
Woodman, & LeScanff, 2008; Roca & Williams, 2016; Ward et al., 2008) as well as
surgical education (Causer, Barach, & Williams, 2014). In many of these domains,
authentic case images and video recording may be available for use in expertise
training. Indeed, expertise researchers have suggested using case video to train
expert-performance skills ranging from medical diagnosis (Ericsson, 2008, 2015) to
backing 54-foot semi-tractor trailers (Fadde, 2009c) to sports coaching (Ford,
Coughlan, & Williams, 2009).

Obviously, the direct relevance of training perceptual-cognitive skills in sports is
limited to other domains that involve fast psychomotor actions. However, it also
serves to demonstrate how expertise theories, research findings, and laboratory
methods can inspire the design of expertise training methods.

2Because few studies have been published that actually implement expertise training, we rely on
hypothetical training designs, such as the ones described here, to illustrate the approach.
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Training Intuitive Decision-Making and Reflection

Training intuitive decision-making skills is less well established than training rec-
ognition skills. It is also more controversial. While intuitive decision-making is
increasingly recognized as a valuable component of expertise and expert perfor-
mance in many domains (Klein & Wright, 2016), it is not always valid or even
recommended. Indeed, Kahneman and Klein (2009) debated the merits of intuitive
decision-making versus the risk for biases inherent in “trusting your gut” and con-
cluded that intuitive decision-making is real, and valuable, but that it should be
trusted (and trained) only in situations that offer regularity — so that patterns can be
amassed — along with timely and valid feedback.

Ericsson (2008) maintains that intuitive decision-making relies on automatic
cognitive processing that he links with arrested development where further experi-
ence makes performers work faster and with minimal or no errors but does not make
them advance to higher levels of expertise. Advancing to expert requires deliberate
practice that is, by definition, conscious and effortful. Ericsson (2015) suggests that
experts’ ability to plan, execute, and monitor their own thinking — skills that are
associated with reflection and self-regulated learning — are appropriate targets for
expertise training. As noted earlier, Type 2 domains that have a strong culture of
experience, such as teaching, also value reflection as an attribute of expert perform-
ers. As such, deliberate practice may be better understood and more readily accepted
in these domains when it targets reflection in systematic ways that meet criteria as
deliberate practice. It may be that, as suggested in the Dreyfus and Dreyfus five-
stage model of adult skill acquisition (see Table 1), the mental function of aware-
ness continues in a mode of conscious monitoring until the highest stage of master,
when awareness changes from monitoring to absorbed awareness that is automatic,
but only after years of conscious reflection.

In the final section, we describe four models that can guide ID practitioners in
designing expertise training. The models — which have emerged from cognitive psy-
chology, sport science, workplace learning, and naturalistic decision-making — are
appropriate for training different expertise skills, including recognition and
reflection.

Instructional Design Models for Expertise Training

We describe four models below that adapt expertise research methods for expertise
training purposes: (1) expertise-based training, (2) expert-performance-based train-
ing, (3) ShadowBox, and (4) integrative pedagogy. These training models highlight
different aspect of expertise in various domains.
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Expertise-Based Training (XBT)

As depicted in Fig. 2, XBT connects Naturalistic Decision-Making theory, particu-
larly the Recognition-Primed Decision-Making model, with training tasks inspired
by expert-novice studies in order to create CBT modules that target perceptual-
cognitive skills such as situational awareness and pattern recognition. XBT uses
drill-and-practice method to systematically build recognition skills implicitly
through repetition with immediate feedback (Fadde, 2009a).

XBT tasks typically present research participants or trainees with still or video
images and then prompt one of the interactions that are typical of representative
research tasks (Chi, 2006). For example, an XBT task to train radiologists using
case file images (as suggested by Ericsson, 2008, 2015) could require trainees to
recall features from images, defect anomalies in images (such as mammograms),
categorize images (e.g., the type of lesion), or predict the outcome (e.g., biopsy
found to be malignant or benign). Since the outcome of “old” case images is known,
trainees can be given immediate and reliable feedback.

XBT has primarily been applied in sports but is increasingly applied to work-
place learning (Johnson & Proctor, 2017) and areas of professional education
including teacher education (Sancar-Tokmak, 2016) and nursing education (Razer,
2016). An XBT-based study in nursing education involved nursing students viewing
video clips of simulated hospital room patient care in which experienced nurses
purposefully engaged in several non-optimal behaviors. Nursing students were
tasked with viewing the videos and recognizing errors made by the nurses, filling

Naturalistic Decision-Making
(Cognitive Theory)

Recognition-Primed Decision-Making
(Cognitive Model)

Expert-Novice |_| Expertise-Based Training || Implicit Learning
(Method) (Instructional Design) (Goal)

Computer-Based Training
(Instructional Technology)

Selective Attention Situation Awareness Pattern Matching
(Learning Outcomes)

Fig. 2 Theoretical framework of expertise-based training (XBT) to train recognition skills.
(Adapted with permission from Fadde, 2013)



62 P. J. Fadde and P. Sullivan

out a computer form with their observations, and then checking their observations
against the observations of three experienced nursing educators who viewed the
same video clips (Razer, 2016).

Expert-Performance-Based Training (ExPerT)

The expert-performance-based training (ExPerT) model expands the expert-
performance approach to design larger-scale expertise training activities and pro-
grams (Ward, Suss, & Basevitch, 2009). As shown in Fig. 3, ExPerT is specifically
designed to apply and also extend the expert-performance approach by: (1) identify-
ing expert performers and representative tasks that capture the essence of expert
performance in natural settings, (2) devising tasks to study under controlled condi-
tions using process methods such as eye-tracking and think-aloud protocol to iden-
tify cognitive mechanisms of expert performance, (3) tracing the developmental
history of experts to ascertain when and how they acquired mechanisms of exper-
tise, (4) developing deliberate practice activities based on the representative tasks,
and (5) reiteratively assessing training effectiveness and setting new perfor-
mance goals.

Blair (2016) designed a training program intended to accelerate the expertise of
undergraduate peer academic counselors by having the counselors adopt client
questioning and observation techniques typically associated with more experienced
and professional counselors. Two versions of the expertise training program were
designed, implemented in an authentic training context, and compared using quan-
titative and qualitative methods. One version used the ExPerT framework, and one

| Identify Expert Performer |
Y

| Identify Mechanism Mediating Performance |
Y

| Trace Developmental History |
Y

| Develop Training Based on Expert Performer |
Y

| Guide Deliberate Practice Activities |
Y

/{ Reiteratively Assess Training Effectiveness L\

Continue Current Training |<>-| Set new Performance Goals

Fig. 3 Conceptual framework of the expert-performance-based training (ExPerT) model.
(Adapted with permission from Harris, Eccles, Ward, & Whyte, 2013)
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used XBT activities. The ExPerT version involved “live” simulation with experi-
enced peer tutors role-playing student clients, while the XBT version tasked train-
ees with identifying suboptimal behaviors in videotaped role-plays between
experienced peer counselors, one acting as a student client. Both versions were
more effective than a control condition consisting of the established direct instruc-
tion peer tutoring curriculum. The ExPerT version produced the largest learning
effects, albeit with higher instructional investment in the form of “live” role-playing
that involved subject matter experts. The recognition-only XBT activities were less
effective but, if delivered in CBT form, could be completed as web-based self-
instruction. The researcher concluded that both methods have a place in an instruc-
tional designer’s expertise training toolkit.

ShadowBox

Another approach to capturing and transmitting expert situational thinking is offered
by the ShadowBox method developed by MacroCognition LLC and based on Klein’s
RPD model (Klein, 1998). As shown in Fig. 4, the ShadowBox process
(MacroCognition, n.d.) starts with identifying training goals and conducting cogni-
tive interviews with experts, similar to a cognitive task analysis process. Rather than
generating curricular content, however, input from experts is used to create realistic
scenarios. In ShadowBox training, trainees read a scenario, such as a public event
security threat, that is presented on paper or computer. The scenario is stopped at
various decision points. Trainees are presented with a list of decision options and
tasked with prioritizing the options. After making their selections, trainees are
shown the priorities made by a panel of experts completing the same scenario.
Trainees are prompted to reflect on differences between themselves and the experts.
Trainees also can read the experts’ rationale for prioritization (Borders, Polander,

Fig. 4 ShadowBox process. (Adapted from MacroCognition LLC)
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Klein, & Wright, 2015). ShadowBox has been employed in military, law enforce-
ment, health care, and social services domains. A ShadowBox program to train
Marines in “Good Strangers” interactions with civilians in conflict areas resulted in
trainees aligning with experts 28% more than a comparison group (Borders et al.,
2015). However, Klein (2015) points out that learning value comes less from match-
ing the experts than from carefully considering the experts’ responses. ShadowBox
targets recognition, reflection, and intuitive decision-making as cognitive skills
associated with higher levels of expertise.

XBT, ExPerT, and ShadowBox provide frameworks for designing expertise
training that is engaged in during formal training periods, be they pre-service pro-
fessional education or in-service professional development. However, in many pro-
fessional domains, performers’ progression from competence toward expertise will
occur less through formal training and more through informal learning of tacit
knowledge and skills embedded in everyday work (Klein & Hoffman, 1993). While
implicit learning is assumed to come with extensive domain-specific experience,
however, “mere experience” proves to be a poor predictor of expertise (Ericsson,
2008), suggesting that experiential learning needs to be scaffolded. The last model
we describe aims to bridge from formal education to informal workplace learning,
in large part through reflection.

Integrative Pedagogy

Reflection on action is widely done as after-action review by teams in military,
medical, and business settings. In addition, many teacher education programs pro-
mote the reflective practitioner (Schon, 1983) as an aspirational disposition. As
shown in Fig. 5, reflection is an integral part of the integrative pedagogy model

Transforming

Explicatind
Conceptualising

'(P\\,
cE /f
=

PROBLEM SOLVING

?\eﬁ\ecting
o)

Y,

//Oal oy

SELF-REGULATIVE
KNOWLEDGE

Fig. 5 Integrative pedagogy model. (Adapted with permission from Tynjild, 2008)
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(Tynjidld, 2008) of learning in the workplace that connects formal learning of
theoretical knowledge gained in education with experiential knowledge gained
at work.

Although the integrative pedagogy model is more descriptive than it is proscrip-
tive, it does point out several cognitive activities that cultivate expertise: transform-
ing, explicating, and conceptualizing between theoretical and experiential
knowledge in the course of solving problems, along with reflection as a self-
regulated learning strategy (Zimmerman, 2006) that can be consciously practiced
by in-service professionals. The model provides a framework for overcoming the
“arrested development” that can lead to performers remaining at a level of compe-
tent performance even after years of domain experience (Ericsson, 2008). Integrative
pedagogy is especially appropriate for connecting professional education to profes-
sional work.

Professional education typically includes mastering an established body of
declarative knowledge and requisite skills through college-based professional edu-
cation that often leads to certification (Boshuizen, 2004) and an initial stage of pro-
fessional competence. Whether self-directed by the performer or guided by a coach,
progressing to stages beyond competence can be facilitated with a plan that includes
reflection on action (Jung, Kim, & Reigeluth, 2015). With experience, some per-
formers master reflection-in-action (Schon, 1983) that involves consciously experi-
menting with new approaches, monitoring situations even while performing, and
anticipating outcomes of potential actions. Reflection-in-action shares much with
intuitive decision-making and represents a very high level of expertise.

The expert training models described above are not comprehensive or definitive
but rather demonstrate that specific elements of expert performance, such as recog-
nition and reflection, can systematically be trained in ways that are inspired and
guided by the deliberate practice framework and the expert-performance approach
from modern expertise studies. Below we provide an example that uses the models
to design expertise training in the context of classroom teaching (Fadde &
Sullivan, 2013).

Example: Training Classroom Noticing Via Video

The participants in the study were preservice teachers who were near the end of the
introductory course to a two-year Teacher Education Program (TEP). The course
had covered several aspects of teacher-student interaction, including classroom
management and student questioning to ascertain students’ cognitive processes.
Both topics included instruction on strategies for teachers to apply in various class-
room management and student questioning situations. Teacher expertise research
shows that experienced teachers are able to observe student behaviors and consider
if, when, and how to apply strategies while delivering a lesson (Feldon, 2007).
Novice teachers, however, are not able to observe, consider strategies, and deliver a
lesson at the same time. Satisfying the first step of the ExPerT model, the ability to
observe and consider while teaching represented a reliably reproducible superior
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performance of experienced teachers in the natural classroom setting. It is a combi-
nation of recognition and reflection-in-action skills.

Once identified, the target expert skill was theorized as classroom noticing
(Rosaen, Lundeberg, Cooper, Fritzen, & Terpstra, 2008; Sherin & van Es, 2005). A
representative task was devised using “old” case video of student teachers deliver-
ing lessons. The videos contained instances of classroom management and student
questioning. A representative task then was structured so that it could be repeated in
a controlled setting (step 2 of ExPerT). The videos were edited into 1-2-minute seg-
ments to facilitate timely feedback and repeated trials — both elements of deliberate
practice. The video segments were not chosen to demonstrate particular behaviors
but rather to depict routine classroom activity.

The students in the TEP class were tasked with watching for examples of either
classroom management or student questioning behaviors by the classroom teacher.
Since not all videos contained target behaviors, students needed to detect (an XBT
task) target behaviors. They then needed to categorize (a second XBT task) behav-
iors as classroom management or student questioning. Students watched the video
clips on a computer monitor in a computer lab. They typed their observations into
an on-screen form (see Fig. 6). Once the form was submitted, the student was shown
a similar form that contained the observations made by two experienced teacher
educators when they viewed the same video clip (a repurposing of the expert-novice
research paradigm). Students were instructed to compare their observations with
those of the experts and to reflect on differences between what they noticed and
what the experts noticed. Students, who had been instructed to try to match the
experts, then selected the next video clip and repeated the observe/align/reflect
process.

In this task, students were not asked to choose a classroom management or stu-
dent questioning strategy, consistent with the XBT focus on recognition-only train-
ing that minimizes cognitive load (van Gog, Ericsson, Rikers, & Paas, 2005).
Applying the ExPerT model, with iterative rounds of assessment and recalibration,
would entail showing more challenging classroom videos or adding strategy selec-
tion tasks. A ShadowBox approach might show students a number of strategy
options and ask them to rate or rank the options before showing them the experts’
ratings or rankings. When these pre-service teachers reach student teaching, then
they can apply the integrative pedagogy model to tie theoretical knowledge gained
in the TEP to practical knowledge gained in the classroom. If a substantial amount
of deliberate practice, such as the noticing activity, were completed during their
time in the TEP, the preservice teachers would be positioned to take self-regulated

Clip: SB-8

Classroom Management issues

1:05 - Three students are trying help each other and teacher quashes. She is
helping one student and ignoring others.

Fig. 6 Student observation entered in classroom noticing activity
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learning strategies and reflection as a habit of mind into their professional careers,
thereby amplifying their critical early-career experience.

Conclusions

As with Learning Sciences (Lin & Spector, 2017) and Human Performance
Improvement (Foshay et al., 2013), instructional design gains from exploring shared
ground between ID and expertise studies (Lajoie, 2003). Teachers, trainers, and ID
professionals, along with faculty in professional education programs, are able to
facilitate the development of expertise and expert performance through instructional
design and technology. To further bridge expertise studies to expertise training,
expertise training research needs to move beyond short-form projects that demon-
strate feasibility and onto transactional theory-to-practice research (Ericsson &
Williams, 2007) that embeds longer-form training programs in authentic contexts
and analyzes process and outcome results using mixed quantitative and qualitative
measures (e.g., Fadde, 2016).

As shown in Fig. 7, typical and accelerated trajectories to expertise may end up
at a similar level of achievement. However, individual performers, along with their

Senior
Expert
Expert
) Accelerated
é;l(nleorrt proficiency Typical
p growth curve proficiency
growth curve
Senior
Journeyman Time to proficiency

10-year rule of thumb

Journeyman

Junior
Journeyman

Apprentice

Initiate

Time _—
(career)

Fig. 7 “S” curve of expertise. (Adapted with permission from Hoffman et al., 2014)
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customers, students, and patients, all benefit from performers reaching expert stages
earlier in their careers and thereby amplifying their productive output. Although
expertise and expert performance are considered to be highly domain specific
(Ericsson, 2006), it may be that expert learning (Williams, Fawver, & Hodges,
2017) is the shared road to excellence and the role of ID researchers and practitio-
ners is to provide the “expertise to make expertise”” (Bransford & Schwartz, 2009,
p. 432).

In line with this volume’s applied focus, we conclude by offering several sugges-
tions for designing expertise training:

— Start working on pieces of expertise early: Performers don’t need to be profi-
cient, or even competent, to start working on a “piece of expertise” such as class-
room noticing.

— Devise deliberate practice activities that are guided by a coach (including a self-
coach), target specific subskills to improve performance, require concentrated
effort, and provide timely feedback with opportunities to repeat and refine skills.

— Resist unnecessary realism in simulations: Part-task training of recognition skills
can be efficient as well as effective.

— Locate academic research or conduct informal research in a domain of interest to
ascertain how experts are defined and what they do differently.

— Leverage workplace events for reflection, individually and as a team — before,
during, and after work events.

— Use problem-centered, problem-solving, scenario-based, and other task-based
instruction methods during formal education, especially professional education.

— Design content and activities based on what experts actually think and do (e.g.,
cognitive task analysis) rather than what they, or others, say they should do.

— Design representative tasks to practice recall, detection, categorization, or
prediction.

— Appreciate the wonder of expert performance, wherever it is encountered.
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