International Journal of Process Education (July 2020, Volume 11 Issue 1)
A System for Learning by Performance (LxP)

David Leasure', Dan Apple?, Steve Beyerlein®, Wade Ellis*, Tristan Utschig®

Abstract

Learning by Performance (LxP) is a system for learning by performing and performing by learning rather than a specific
teaching approach. The LxP system synthesizes key elements of learning-by-doing, active learning, situated learning,
mastery learning, self-regulated learning, problem-based learning, competency-based education, performance management,
performance-based learning, and Process Education. As the name suggests, performers learn by performing to meet specific
outcomes by working through seven stages: 1. sizing up a performance, 2. planning a performance, 3. practicing and
preparing for the performance, 4. performing, 5. being evaluated, 6. being coached, and 7. accepting feedback. During these
seven stages, self-coaching and external coaching generate feedback to improve aspects of the performance. Coaching creates
a safe, low-stakes improvement-oriented environment. Because grades, raises, promotions, and other decisions depend on
evaluation, LxP can also be used to provide feedback and motivation for personal development. The systems model identifies
the key elements essential to learning and development that also support performing. Learning, growing, and performing are
distinguished as separate improvements to highlight the impacts from each. The result is a system that may be applied within

informal learning, education, the workplace, and other contexts to achieve the benefits of LxP.

Introduction

If you do something often enough, you get better at it —

simple and obvious. When people really care about what

they are doing, they may even learn how to do their jobs

better than anyone had hoped. They themselves wonder
how to improve their own performance.

— Roger Schank (1995)

Individuals value many things in life, such as earning a liv-
ing, taking a walk, reading a good book, spending time with
loved ones, or just being. Individuals are both receivers and
producers of valued things, such as products, experiences,
state of affairs, interactions, thoughts and development.
During our wakeful hours, people are either passive or ac-
tive. When activity occurs, with the intention of producing a
valued thing, it is called performing. A performance consists
of performing with its valued products, and all the prepara-
tion, people, evaluation, and resources involved. Following
Popper’s (1978) Three Worlds, performing may produce a
product in one or more of the physical, personal, or cul-
tural worlds. Examples of physical world products include
making a pot, building a house, or exercising. Examples
of cultural world performances include singing, painting,
writing, buying, coaching, or talking. We perform learn-
ing and reflecting to create changes in our personal worlds.
One activity can affect multiple worlds, for example, typing
creates products in the physical (e.g., pages with letters),
cultural (e.g., books), and personal worlds (e.g., organizing
the author’s mind).

Since performing involves anything done with the intent
of creating value, much of learning is classifiable as de-
veloping one’s capability to perform. When the learner
values what is being learned, learning is performing, as
described in Learning How to Learn: Improving the Per-
formance of Learning (Apple & Ellis, 2015). When per-
forming is as Roger Schank suggests in the opening quote,
performers may improve performance outcomes and may
even become intentional about improving performance.
Much of formal learning suffers from the learning trans-
fer paradox, identified by Robert Haskell (2000), which
states that transfer of learning is the aim of education and
yet what it does so poorly in general. A related problem
is the teaching and testing in formal settings of lower-or-
der knowledge with respect to Bloom’s (1956) taxonomy,
primarily memorization and understanding. At a mini-
mum, application to several contexts must be practiced to
achieve transfer of knowledge as well as to learn the im-
plicit knowledge and gain the experience required to use
the new knowledge outside the formal setting (Haskell,
2000; D. Jonassen, 2006; Schank, 1995).

As a result of these limitations, this research began with
the exploration of how to integrate performance with
learning to support higher-order learning, particularly the
application and the transfer of learning. The intentional
improvement of learning performance and the learning
structure itself is termed Learning by Performing or
LxP. Placing performing at the center, LxP enforces the
application of learning while also providing the platform
for developing the transfer of learning. The transfer of
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learning also depends on proper design of experiences,
so while LxP enables the transfer of learning it is not
guaranteed. Performing has the additional advantage of
producing results that can be evaluated to show learning
has occurred and in what contexts it has been applied.

The goal of this research is to provide a structure that
learners, facilitators, and developers can follow and im-
prove. We intentionally included formal, informal, and
personal learning within its scope. We aligned our research
approach with Education Design Research (EDR), as de-
fined by McKenney & Reeves (2018), with the aim to create
an adaptable systems model for LxP. This model, while in-
formed by key research in learning and performance areas,
is also constrained to span education, workplace learning,
self-development, communities of practice, and informal
learning. The LxP model development synthesized the key
features of proven learning approaches with existing per-
formance improvement frameworks.

In what follows, the literature contributing to LxP from ed-
ucation and management including learning-by-doing, ac-
tive learning, performance-based learning, situated learn-
ing, performance management and performance studies is
discussed. Next, the methods, goals and criteria that were
followed in the development of the LxP are delineated. The
resulting performance framework is then described in de-
tail followed by an analysis of how the resulting LxP model
meets the established goals and criteria. Finally, current
and potential applications of the model and plans for fu-
ture work are presented.

Literature Review

The literature identifying learning approaches and their
features that contribute to learning by performing are pre-
sented in this section. These elements are synthesized into
the final systems model, LxP. While approaches within
formal education are discussed, additional approaches
outside of education that provide insight into what has
worked well in the real world are also discussed.

Learning-by-Doing

Learning and doing have a long history together. The first
flint-knapper making a stone knife learned by experimen-
tation, and then passed that knowledge on by coaching
new flint-knappers engaged in making their own stone
knives. The learning was done without benefit of written
learning resources. The key elements are an example of a
knife, the tools used to create it, a model demonstration of
the process, learning by doing, a comparison of the result
to the desired result, and coaching to perfect one’s tech-
nique. Likely, the learner started by learning other use-
ful activities like excavating nodules, shaping nodules for
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others, and creating larger flakes before learning to create
simpler objects, such as a hide scraper (“Ancient Craft—
Flintknapping,” n.d.). Those who excelled could go on to
make such wonders as arrow points, spearheads, corner-
tang knives, and decorative items (Whittaker, 1994). The
value of the performance to survival provided the neces-
sary motivation for suffering through cuts, abrasions, and
even silicosis.

As early as the works of Aristotle recognized doings
importance to learning. Aristotle (1994) wrote,

“The same is true with skills, since the things we have
to learn before we can do them, we learn by doing
them, e.g., men become builders by building and
lyre players by playing the lyre; so too we become
just by doing just acts, temperate by doing temperate
acts, brave by doing brave acts.”

Learning-by-doing works because it facilitates learning
both explicit and implicit knowledge that is critical to
performance. Schank (1995) reported,

“Learning by doing works because it teaches implic-
itly rather than explicitly. Things that are learned im-
plicitly need only be experienced in the proper way
at the proper time... What students learn when they
learn by doing often remains implicit. Micro-scripts,
participation strategies, explicit functional knowl-
edge, and lessons from cases are often the kind of
knowledge that people don't really know they have.
The knowledge comes up when they need it and peo-
ple can sometimes explicitly state what they know”

Learning-by-doing, however, is not universally practiced
as noted by educational psychologist John Dewey (1916)
stating:

“That education is not an affair of "telling" and being
told, but an active constructive process, is a principle
almost as generally violated in practice as conceded
in theory...But its enactment in practice requires that
the school environment be equipped with agencies
for doing...to an extent rarely attained.” (p. 46)

Active Learning

In their seminal work Active Learning: Creating Excitement
in the Classroom, Bonwell and Eison (1991) compiled a set
of strategies for creating excitement in the classroom. They
termed these strategies active learning and defined them
as “instructional activities involving students in doing
things and thinking about what they are doing” (p,19)
Since their work in 1991, the evidence in the literature
has grown that active learning helps students learn more
effectively than utilizing traditional approaches such as
lecturing. Freeman et al. (2014) conducted a meta-analysis
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of 225 studies comparing constructivist and expository
approaches in the STEM disciplines. They report that
students with traditional lecture courses failed 1.5 times
more than students in courses with active learning, and
that on average, student performance on exams or other
assessments increased by almost half a standard deviation
when some active learning was included in the course
design. Moreover, these results were consistent across
disciplines in STEM and psychology.

Other studies found potentially replicable benefits of active
learning. The achievement gap for under-served students in
STEM courses was halved (Haak et al., 2011). The gender
gap was improved and under “high doses” of active learning,
eliminated (Lorenzo et al.,, 2006). Other studies showed
improvements in exam scores, skills, and motivation from
active learning rather than lecture-based courses (Anderson
et al., 2012; Kember & Leung, 2005; Thaman et al., 2013).

Mastery Learning and
Competency-Based Learning

Group-based mastery learning was introduced by Bloom
(1968) as a solution to the problem of learners progressing
to mastery at their own pace, and not to some level
of proficiency in a fixed time environment. As Bloom
described it, the approach allows learners to engage in
learning with the support of their peers and to periodically
be assessed, be given feedback, and continue to learn until
masteryis reached. As a result of the research, Bloom stated,
“Most students (perhaps over 90 percent) can master what
we have to teach them, and it is the task of instruction to
find the means which will enable our students to master
the subject under consideration” (p. 1). Ellis and Bond
(2016) conducted a meta-study and reported that group
mastery learning produced an effect size of 1.0, “so great
that one researcher called group-based mastery learning
the educational equivalent of penicillin” (p. 125-126).

Competency-based education (CBE) is related to mastery
learning in that competencies are criterion-referenced
learning objectives, uses formative assessment and flexible
time for mastery, and often, though not exclusively, uses
performance-based assessment to verify competence.
Patrick and Sturgis (2011) described performance-based
learning as a competency-based education model. Lurie et
al. (2019) indicated that a program can be defined as CBE
if it exhibits one or more of these characteristics:

1. Learning is measured in competencies, and ei-
ther quantified without reference to seat time or
mapped to measures of seat time

2. Students advance from the course or complete
the program based on mastering all required
competencies
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3. Courses or programs can be substantially “self-
paced” by students. (p. 5)

Leasure et al. (2018) also describe a system for compe-
tency-based education generalized from the model used
at Western Governors University, the largest enrollment
competency-based university in the world. Notably, their
model emphasizes coaching through formative assess-
ment; however, it does not emphasize performing as the
driver of learning. Instead, it focused on learning from
gaps between the competency and the quality of the per-
formance product. Further, their model does not coach
nor evaluate the process that produced the product.

Self-Regulated Learning

There are many theories of self-regulated learning (SRL).
Winne and Hadwin (1998) describe an information-
processing oriented theoretical model. Their model
identifies four phases of learning: task (or performance)
definition, goal setting and planning, studying tactics (a
narrow form of performing), and adaptations. Further,
the model deals with external and internal conditions,
operations, products, evaluations, and standards. Their
model and subsequent research such as Greene and
Azevedo (2007), theorize how cognition, affect, and
metacognition operate across the phases and conditions.
SRL makes clear the importance of meta-cognition and
learning skills to overall learning performance.

Problem-Based Learning (PBL)

Originally developed for medical schools, problem-based
learning (PBL) has a long history of using open-ended
problems to develop content and skill expertise (Hung et
al., 2008). Jonassen & Hung (2008) developed a taxonomy
of problem solving types from simple word problems up to
complex policy problems and dilemmas in multifaceted con-
texts. A meta-analysis of PBL research (Strobel & Barneveld,
2009) demonstrates that PBL supports superior long-term
retention, skill development, and satisfaction among learn-
ers and teachers in contrast with traditional learning tech-
niques that excel at developing only short-term retention for
enhanced performance on standardized exams.

Performance-Based Learning and Assessment

In the 1990s, performance-based education and perfor-
mance-based learning entered the taxonomy in educa-
tion. Hibbard et al. (1996) wrote a practical guide to per-
formance-based learning based on their implementation
experience indicating that “performance-based learning
and assessment represent a set of strategies for the acquisi-
tion and application of knowledge, skills, and work hab-
its through the performance of tasks that are meaningful
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and engaging to students” (p. 5). They developed an eight
stage “Cycle of Learning” that includes five performing
stages (1) Stating Task, Audience, and Purpose (Accessing
and Acquiring Information, (3) Processing Information,
(4) Producing a Product and (5) Disseminating Product.
These stages may be formatively assessed (Stage 6) at any
time. This self-assessment may lead to Stage 7, self-evalu-
ation, which will lead to Stage 8, self-regulation where the
learner makes plans to improve their performance based
on the results of Stages 6 and 7.

Process Improvement and
Performance Management

The Society for Human Resource Management (2019)
posts a practical definition for managing individual per-
formance: “Managing employee performance deals with an
organization's strategy, policy and practices with respect to
establishing performance expectations for its employees,
along with measuring and monitoring the results” This def-
inition is in line with Bussin’s (2013) Phases of Performance
Management which include: (1) Define goals, standards
and measures; (2) Provide ongoing coaching and feedback;
(3) Conduct performance appraisal and evaluation discus-
sion (the formal process); (4) Determine performance rec-
ognition, rewards or consequences and (5) Conduct annual
development and career opportunities evaluation and dis-
cussion.

The International Society of Performance Improvement
developed criteria for individuals to become a Certified
Performance Technologist if they meet the standards de-
lineated in Table 1. The first four standards are treated as
principles that apply to every phase of a performance im-
provement project. Standards 5 through 10 define a process
to be followed to improve performance.

Table 1 ISPI Phases of Performance Management
(2013, p. 3)

Standard 1:  Focus on Results or Outcomes

Standard 2: Take a Systemic View

Standard 3: Add Value

Standard 4: Work in Partnership with Clients and
Stakeholders

Standard 5: Determine Need or Opportunity

Standard 6: Determine Cause

Standard 7:  Design Solutions including
Implementation and Evaluation

Standard 8: Ensure Solutions’ Conformity and
Feasibility

Standard 9: Implement Solutions

Standard 10: Evaluate Results and Impact
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Six Sigma Process Improvement

The six-sigma quality improvement process was developed
at Motorola to improve the quality of any process (Harry
et al, 2011). A performance includes a formal or informal
process to guide performing. Improving the process
improves the performance. A general framework called
DMAIC is at the heart of six-sigma process improvement
and stands for the following sequence of steps to improve
the quality of any process (and hence, performance).

1. Define the problem to be addressed

2. Measure the important quality aspects of the prod-
ucts produced

3. Analyze the process and the products to determine
opportunities to improve

4. Improve make the process improvements

5. Control the process during future performances

These steps have been used by General Electric to improve
their manufacturing and other processes (Tennant, 2001).
Six sigma in its full implementation is not appropriate for
all applications (Kwak & Anbari, 2006). While complete
implementation of DMAIC requires a full statistical quality
control approach, LxP will use the basic outline of DMAIC
as an organizing approach.

Situated Learning

Lave and Wenger (1991) wrote the now classic book Situ-
ated learning: Legitimate peripheral participation to ex-
plain the often strong results that apprenticeship programs
achieve in preparing people for the workforce. The central
concept is that apprentices learn-by-doing legitimate work
in the actual context of work. By so doing, all workers in
the field form a community of practice. Workers start on
the periphery and advance in standing within the commu-
nity by the quality of their experience and influence on the
practices of others. To support this advance, the perfor-
mance area is scaffolded by real-world performance chal-
lenges.

Performance in Process Education

Elger (2007) introduced the Theory of Performance as a
framework used to explain the quality of a given perfor-
mance and to support improvement coaching. He identi-
fied six components that can affect a performance: context,
identity, level of knowledge, level of learning skills, and
the dynamic (personal) and fixed factors of the performer.
When used with a set of performance criteria and mea-
sures, the components help a coach explain the observed
quality of a specific performance.
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A coach provides effective feedback, with coaching exper-
tise, to help improve future performances when it is struc-
tured using the SIT methodology (Wasserman & Beyerlein,
2007). The SIT methodology reinforces the strengths that
contributed the most to the quality of the observed per-
formance so they are repeated in future performances.
Additionally, it identifies improvements that would most
increase the quality of future performances and establishes
action plans to implement these improvements.

The Theory of Performance has be utilized and expanded
in the Process Education literature. It has been utilized in
how to best prepare students for a planned performance
(Apple, Morgan, and Hintze, 2013), for faculty develop-
ment (Beyerlein et al., 2007) and professional growth in
any field (Apple, Ellis, & Leasure, 2018). Apple, Ellis, &
Hintze (2016), present a Performance Model that com-
bines the Theory of Performance with other elements of
performance. The authors delineate thirteen aspects of
performance as related to identity, knowledge, learning
skills, context of performance and personal skills. Beyer-
lein, et al. (Beyerlein et al., sec. 2.3.1) list the elements lead-
ing to higher level performance:

...self-growers demonstrate a high level of perfor-
mance across a spectrum of learning skills, including
the construction of understanding, problem solving,
personal and interpersonal development to progres-
sively higher levels of performance. They continually
grow their capabilities by using strong self-assessment
to enrich and enhance their future performance.
While self-growers can usually cite many significant
mentors in their lives, they are not dependent on
mentors for ongoing personal development.

Finally, Duncan-Hewitt (in Beyerlein et al., sec. 2.3.2),
provides a preliminary systems concept map showing how
these elements are integrated to support learning.

To summarize and further delineate the features that will
contribute to the development of the LxP model, Table 2
lists the top five features of each learning approach dis-
cussed within this literature review. In what follows, these
features will be traced and their contribution to a specific
element(s) of LxP discussed.

Table 2: Top 5 Features of Each Learning / Performance Strategy

Learning Approach (Reference)

Learning-by-Doing (Dewey, 1916; Schank, 1995)

o bk b=

Top Five Features

Doing ranges from unstructured, brief activity to a sequence of scaffolded performances
Deliberate practice is the heart of learning by doing

Performance context is critical in the design of learning by doing

Implicit learning occurs during doing and assessed via the result

May be coached or self-regulated; benefits from master performer

Active Learning (Freeman et al., 2014)

presentations

Top Five Features

. Effect size of 0.5

. Emphasizes actively thinking to promote higher levels of engagement, feedback, and learning
. Broad range of individual, cooperative/collaborative activities, projects, reflection, problems, and

. Minimize time when learners are passive (e.g., lecture) and maximize active learning time
. Evidence of promoting equitable outcomes by gender and minority status

Education Network 2017; D. E. Leasure et al., 2018)

Mastery Learning and Competency-Based Education (Bloom, 1968; Guskey, 2010 Competency-Based

coaching cycles
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ML: Effect size of 1.0

1. Holds level of expected learning constant while letting learning time vary with built in low-stakes

Evaluated using criteria- referenced levels of learning & performance
CBE: mastery-based model built around authentic competencies
Competence may be facilitated, coached, or self-directed
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Learning Approach (Reference)

Self-regulated Learning (Winne & Hadwin, 1998, 2008)

. Learners use metacognition and self-regulation to monitor and control learning performances

. The learning process has 4 phases: definition of the task, set goals & plans, employ studying tactics,
and adapt performance

. The phases of learning integrate COPES - task & cognitive conditions, operations, products,
evaluations, & standards

. Learners evaluate the evolving products, compare them to standards, and integrate external
evaluations to adapt performing to meet learning goals.

. Motivation and personal factors are monitored and regulated during performing to ensure progress
toward goals

Top Five Features

Problem-based Learning (PBL) (Jonassen, 2000; Jonassen & Hung, 2008; Strobel & Barneveld, 2009)

Uses problems of varying difficulty in various contexts to foster integrated, higher-order learning
Different problems types may have different solution approaches

Problems are scaffolded by difficulty within type

Problem context is varied to promote transfer and scaffolded to approach real-world problems
Cooperative learning creates strong conditions for learning

ok 0N =

Top Five Features

Performance-based Learning & Assessment (Hibbard et al., 1996)

Performance is the heart of the learning and its demonstration across all levels of education
Emphasizes learning by doing projects using a cyclical learning process & assessment lists
Emphasizes balanced content, intrapersonal and interpersonal competency development
Uses guided self-assessment, self-evaluation, and self-regulation of learning

Supports learner independence, personalization of learning and individual challenge

ok DN =

Top Five Features

Performance Management & Improvement (Bussin, 2013; International Society for Performance Improvement,
2013; SHRM, 2019)

A multi-directional approach aligning strategy, organization, and individual goals and actions
Applies leadership, team management, and self-management

Performance appraisal focuses on improvement

Performance evaluation focuses on accomplishment & supplies ratings for decisions

ok 0N =

Top Five Features

Goals, metrics, dashboards, direct activity and measure success

Six-Sigma Process Improvement (Harry et al., 2011)

Standardized 5-step approach following DMAIC

Defines quality as measurable outcomes on products produced

Defines the process to be improved

Emphasizes improving the process, education, training, and coaching vs. simply blaming individuals
Must be adapted to situations and purposes
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Learning Approach (Reference)

Situated Learning (Lave & Wenger, 1991)
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Learning and advancing a performance domain in a community of practice
Status in community based on expertise & supporting others

Expertise gained through scaffolded accomplishment of performances
Contributions developed as expertise and domain boundaries challenged
A structured form of cooperative learning by doing

Process Education (Apple, Ellis, & Hintze, 2016)

Public nature of performance
Expectations are shared
Includes identity of performer
Fluency of the performer
Incorporates cultural values
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Method

The research approach is based on the Education Design
Research methods described by McKenney & Reeves
(2018) and informed by the Education Research and De-
sign guidelines (Institute of Education Sciences & U.S. De-
partment of Education and National Science Foundation,
2013). Using this approach, research is conducted prior to
the design phase in order to identify evidence-based ele-
ments and criteria supportive of the research goal. Then the
design is created incorporating as many of these elements
as possible. After building the design, it is tested, iteratively
improved, and ultimately implemented in educational set-
tings, proven, and finally scaled up for widespread impact.

Leasure et al. (2018) produced the original systems model
incorporating Elger’s (2007) Theory of Performance and
contextualized it for competency-based education. While
based on their original model, LxP is designed with two
goals and four criterion in mind. Goal one is that LxP will
be a conceptual system that further advances and embeds
the performance model of Elger (2007). Goal two is to
incorporate the key features of the learning approaches
presented in the literature review. Additionally, the design
will incorporate the following four criteria:

1. The design presents a general system to guide, plan,
assess, explain, evaluate, and coach performance to
meet the expectations of stakeholders and goals and
needs of the performer or performing team;

2. The system covers formal and informal learning
within individual and team performance for educa-
tional, professional, and life coaching contexts;
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3. May be specialized to a particular usage by choos-
ing which elements to emphasize, where to insert or
remove instruction, and other adaptations;

4. Utilizes to the extent possible existing concepts and
methodologies of Process Education.

The framework that is described in the next section will
meet these goals and incorporate these four criteria. After
describing the performance framework, an analysis of how
these goals and criteria are met is presented.

The Performance Framework

A process starts at an initial state, uses a series of stages with
inputs and outputs that collectively produces a final state.
In the most general terms, the performance improvement
process begins with the initial performance capability of
the performer (individual or team), guides the performer
to learn, grow, and practice performances, and ends with
improved capability of the performer. The process consists
of seven stages as depicted in Figure 1.

The process loops through these stages until time expires
or the performance capability meets or exceeds expected
capability. The process typically ends after Stage 7, with the
desired performance reached or the time exhausted. The
process of moving through the stages, however, may end
at any time if the performer stops or an authority figure
ends it. The process repeats after Stage 7, beginning again
at Stage 1. The process may also end at any point a deadline
is reached or the performer has met an approved standard.

Two looping pathways, a high-stakes pathway and low-
stakes pathways exist within the LxP design. The high
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stakes pathway, which contains all seven stages, includes
a judging of the performance, that is, it uses an evalua-
tion cycle. The low-stakes pathway, which omits Stage 5,
is followed when an individual performance is not being
judged, that is, it uses a coaching cycle. The distinction is
important because an evaluation cycle may involve perfor-
mance stress and without coaching, it does not explicitly
call out improvements. Uncoached, this stress interferes
with performance and could result in a downward spiral,
e.g., students dropping out of college or an employee be-
ing fired. The evaluation most likely highlights a score sup-
porting a decision and deficits from the ideal performance.
The coach, using the SII methodology, must explicitly
translate these to strengths and improvements. An assess-
ment cycle is performed under lower stress. An evaluator
may also function as coach and include suggestions for
improvement, as with an annual performance evaluation.

To have a deeper understanding of the process stages, an
examination of the inputs and outputs is required includ-
ing how they are transformed and how each part relates to
the others. Object flow diagrams depict objects and process
stages in a framework that shows the input objects used by
each stage to produce or modify the output objects. Objects
appear in the figure as white boxes. The process stages are
actions and appear in a gray box. The arrows represent the
object flow into and out of a stage. The start and end points
in the overall system appear as gray ovals. In what follows,
object flow diagrams are utilized for each LxP stage.

Stage 1: The Performer Sizes Up the Expectations

Prior to Stage 1, an organization on behalf of its stake-
holders identifies the performances needed from a
performer. An analyst, engineer, or a program/course
designer designs the stakeholder’s expectations creating
the performance scorecard, a tool that delineates the
standards, incentives, criteria, description and demon-
stration of the expected performance. The performer
builds an understanding of the expected performance
by analyzing the performance scorecard. During Stage
1, the performer must make sense of the performance
that is expected. Both the stakeholders and the perform-
er have expectations. The scorecard captures the formal
stakeholder expectations, and there may be others that
are implicit or not known at this time. The performer
has expectations, and like the stakeholders, these may
be formal expectations or implicit, not known, or unre-
corded. As the performer internalizes the scorecard, the
external scores are translated by the performer’s under-
standing of the performance as well as the performer’s
goals into the intended performance outcomes, shown
as an output in Figure 2.

A representation ranges from “I know you want me to
do something” to a precise understanding and align-
ment with the scorecard. Realistically it is a mix of im-
perfect external and internal expectations. It is mental
and sometimes written in the performer’s words. Stages
1, 4, and 5 of The Learning Process Methodology (Leise

Figure 1 Process Stages within Performance Improvement
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et al., 2007) ask a learner, the performer in a learning
experience, to record their motives, objectives and own
criteria in order to meet the external performance ex-
pectations. Likewise, the Reading Methodology asks
the reader to meet the external performance expecta-
tions when filling out the Reading Log (Hurd et al,,
2018).

If the performer has access to stakeholder representa-
tives, the performer may ask for additional clarification
and improve this representation. For example, asking
the professor to clarify an assignment. Similarly, an or-
ganization may want a performer to create a software
app for the smartphone markets. The performer is
comfortable with basic app development methods but
also wants to learn advanced techniques. As a result,
the performer would include the intent of the score-
card (as understood by the performer) as well as the
personal expectations in the intended performance
outcomes.

Figure 2 Stage 1—The Performer Sizes Up Expectations
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Stage 2: The Performer Plans for Learning,
Growth, and Execution

After clarifying the performance expectations and in-
tended outcomes in Stage 1, the performer creates im-
provement plans by analyzing the performance context
and the performer’s context as well as any feedback and
improvement plans from the last performance. This
stage, as well as its inputs the performance context and
performer’s context, are all delineated in Figure 3.

In planning, the performer determines what needs to
be learned and what learning skills need to be practiced
as they develop their learning and growth plans. They
will also produce a performance plan that is a script or
plan for their performance. This planned approach is
designed to meet the performance criteria and achieve
the intended outcomes for the current performance
context and includes the selection or design of a script
or set of rules and principles.

Performance Scorecard
(input, See Appendix Table 1 for contributions)

standards incentives
performance L
criteria
scorecard
demonstration description

]

Description
produced to help visualization

Demonstration

Criteria

Standards

Incentive

A concrete exemplar or model of the holistic performance that is desired to be

A visual performance of what is desired, such as carving, sewing, dancing, or
facilitating learning in a classroom

The broad explicit statements of the expectations of quality

The conventional norms along with minimal levels of quality that must appear or
acceptability; Bussin (2013) lists four common features of performance standards:
the quality of the result, the quantity of production, time and other resources used in
producing the results, and adherence to the process

Any extrinsic reward, either monetary or non-monetary, given to the performer for
achieving a specified quality level
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Figure 3 Stage 2—The Performer Plans for Learning, Growth, and Execution

performer’s accepted performance performance criteria
context feedback context & intended outcomes
guide
analyzed ? performer plans ]
creates &
updates
4 ¢ 1\

improvement
plans

Performance Context learning growth performance
(input, See Appendix Table 2 for contributions) plan plan plan
& J
culture process
performance |:<Z|
context
critical
decision
data

Critical decision data Technology and data required to support performance
Process A way of doing the expected performance with supporting tools and other machines
Stakeholders Everyone who has a say in the specific performance including participants and

stakeholders of the performers
Culture The shared ways of being, frames, narratives, policies, & value in the embedding

organization
Constraints The specifications and tolerance that bound the performance as a system including

time and resource constraints or operational or product constraints
Resources The materials, services, time, people, money, etc. available to support a performance

with the learning resources needed, such as a syllabus, book, or operations manual
Environment All aspects of the operating environment in which the performance is staged
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]
performer’s performer’s
expectations context

fixed

Performer's Context
(input, See Appendix Table 3 for contributions)

current

performance life & personal
ife goals skills conditions

personal
[mindset] [ identity j factors

values

Life goals

Current performance skills

Life & personal conditions

Current expertise

Fixed personal factors

Identity

Mindset

Values

Performer’s expectations

The conditions that the performer wants to achieve for their life. The life goals
may impact the performer’s expectations, identity, and mindset, prioritize planning
stages, and even be updated as a result of experiencing LxP for a specific
performance

An estimate of the current level of the skills anticipated to be needed; these levels
will change throughout the LxP as skills are grown or the performer sharpens their
understanding of the skill requirements; an extensive set of such skills is described
by Leise et al. (2019)

The current external and internal conditions of the performer that may affect the
performance and yet can be accommodated in the improvement plans

An estimate by the performer of the level of the expertise anticipated to be needed
for the performance; these estimates will change as expertise is developed during
the LxP and as the performer sharpens their understanding of the expertise
required; see Figure 4 (Stage 3), for the attributes of expertise

Unalterable conditions of the performer during the scope of the LxP performance
that have to be accepted and addressed such as a broken arm or more permanent
limitation

The way of seeing oneself through personal narratives and the way of being
guided by deeply held patterns of action and thought; identity may be changed
through various methods such as those in life coaching

A way of thinking and feeling about oneself and the world that guides thought and
action; a part of one’s identity

A set of monitors that regulate thoughts, feelings, actions, and self-perception;
values may be implicit or explicit and are resistant to change

The goals that a performer has for an upcoming performance; their goals need not
align with the performance scorecard and need to be made explicit to understand
their impact on a particular performance
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Improvement Plans
(input, See Appendix Table 4 for contributions)

( improvement plans ] [«]

learning growth performance
plan plan plan

Learning plan

Growth Plan

Performance Plan

A particular performance may require the performer to build knowledge related to the
performance. The learning plan may be developed using the Learning Process Methodology
(LPM) of Process Education or another approach (Apple, Ellis, & Hintze, 2016, p. 111-114)

Process educators distinguish learning from growth (Apple, Ellis, & Hintze, 2016, p. 11).
Learning refers to using learning skills to build knowledge. Growth refers to the development
of one’s learning skills. The LPM can be used to plan development of the learning skills.
Leise et. al (2019) describe an extensive collection of learning skills in their article,
Classifying Learning Skills for Educational Enrichment. Physical and psychological strengths
are developed through practice and coaching, essentially a recursive iteration of the learning
by performing system

The performer, in Stage 2, builds a plan that includes a script to guide the performance and
a plan for how team members will apply resources over time and in their roles to achieve the
intended outcomes; the Methodology for Developing Methodologies is used to create the

script for the performance

Stage 3: The Performer Prepares to Perform

During Stage 3, the performer prepares for the full per-
formance. As depicted in Figure 4, the performer re-
fers to the development plans to determine the specific
learning, practice, and rehearsal activities that are re-
quired to become prepared to perform. These activities
may be conducted by using the following:

112

o Purposeful Learning: the performer develops the

required knowledge using the Learning Process
Methodology (Leise et al., 2007) to achieve the
learning plan; skills and strengths may also be de-
veloped through coaching of their use in learning

Performance Development: when the need for
growth is larger, the performer and coach use the
Performance Development Methodology (Utsch-
ig, 2019) with the growth plan to develop the re-
quired skills and strengths

Practicing: individual activities in the planned
performance are practiced to integrate knowledge
and skills; practicing physical movements devel-
ops physical strengths; psychological strengths are

developed through deliberate practice; assessment
and coaching are applied to as needed during
practice; practice also develops implicit skills and
knowledge to increase performance fluidity

Rehearsing: the performer integrates all activities
in their performance plan and receives coaching;
rehearsal reveals any activity-to-activity perfor-
mance gaps or a performer’s additional develop-
ment needs; implicit development of knowledge
and skills continues; in addition, self-regulation
and real-time adaptation are developed for the
performance area using the realistic performance
conditions of rehearsal

Life Coaching: Mindsets and identity may be
strengthened through life coaching techniques
(Rock & Page, 2009)
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" 0 Figure 4 Stage 3—The Performer Prepares to Perform

( improvement plans

/ \ ]
learning growth performance
plan plan plan

/ N\

guide updates creates assessed by

N/

performer practices observed by coach / self coaches ]
applied by develops accepted by feedback |gm—— gives
s \ / N

( improved performance capablllty

(]
ex ertlse skills & quenc
p conditions y

Attributes of Expertise
(output)

expertise |:<§|

disciplinary interdisciplinary experiential
knowledge knowledge knowledge

Disciplinary knowledge Knowledge from
the primary discipline related to the performance that is sufficient to execute

the performance

Inter- disciplinary knowledge Knowledge from other disciplines that is sufficient to execute the
performance; this is separately noted in the model to emphasize that inter-
disciplinary knowledge is often overlooked in a situation, at least until it's
need is discovered during coaching

Experiential knowledge Knowledge represented within cases and implicit knowledge derived from
experience with other performances and that is sufficient to execute the
performance

International Journal of Process Education (July 2020, Volume 11 Issue 1) 113



114

Attributes of Skills & Conditions
(output)

( skills & conditions ] |:<§

NN

performance psychological physical
skills condition condition

Performance Skills

Psychological Condition

Physical Condition

performance

Competence in selected skills from the classification of learning
skills that is sufficient for the performance

The current state of all cognitive or emotional factors that could
impact the performance

The current state of all physical factors that could impact the

Attributes of Fluency
(output)

fluency

]

self-
regulation

real-time identity
adaptation & mindset

Self-regulation

Real-time adaptation

Identity & mindset

The executive function of monitoring the performance and performer
during the performance to promote optimal conditions

The monitoring of progress to the intended outcomes and adaptation
of the individual and team execution plans and performance tasks
needed to produce the intended outcomes

The beliefs and understandings of the way of being for oneself, others,
and the environment together with mindsets aligned to learning,
growth, and performance as well as any required for the performance
area, such as a patient-care mindset

Stage 4: The Performer Performs to
Meet the Intended Outcomes

As depicted in Figure 5, the performer (who could be
an individual or a team of participants) follows their
performance plan to their best current ability for the
given situation (rehearsal or final performance) to
meet the performance criteria and intended outcomes.

The criteria and outcomes guide the performance as
the performer continually checks and modifies their
thoughts, actions, and interactions while regulating
their feelings. A performance record (depicted in the
same figure) is produced and can be analyzed by the
coach for a practice and rehearsal or by the judge for a
high-stakes performance.

International Journal of Process Education (July 2020, Volume 11 Issue 1)



Figure 5 Stage 4—The Performer Performs to Meet the Intended Outcomes

performance
criteria &
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guide

( improved performance capablllty
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-~ judged
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Performance Record Attributes
(input, see Appendix Table 6 for contributions)

( performance record ]

coach &
judge notes

performance
trace

results

Results

Performance Trace

memory of the performer or observers

The products and artifacts that were desired by the
stakeholders or the quality of the experience received

A trace of the performance by various means, including
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Stage 5 Judge Evaluates and Produces a Report Figure 6 Stage 5—The Judge Evaluates the
Performance and Produces a Report

If the performance is to be judged, then the evaluation/
high stakes path through Stage 5 is taken as depicted >
in Figure 6. A judge determines the quality level of the scorecard

performance by measuring the performance using the

performance

performance scorecard. The judge compares the quality used to measured
level to a set of standards in the scorecard to determine measure & analyzed
whether the standard has been met and determine
whether any incentive is to be awarded. The judge then
produces an evaluation report.
judge evaluates and ]

Stages 6 Coach/Self-coach Assesses and produces a report

Reflects to Produce Feedback [
Both high-stakes and low-stakes performances proceed creates
through Stage 6 as depicted in Figure 7. During Stage i
6, a coach uses the performance record and thoughts
recorded during the performance (if available) to mea- report

sure the performance. The coach then analyzes the re-
sults together with the performance context, performer
context, evaluation report (if available), and scorecard
to understand the contribution of the most significant

strengths and the most impactful opportunities to im- [ performance #[ performance [ evaluation ]

Figure 7 Stage 6—The Coach or Self-Coach Reflects
and Assesses to Produce Feedback

prove future performances. A feedback report (verbal or scorecard record report
other medium) is produced. As an example, the coach
can use the SIT Methodology to deliver the performance

. S used to measured
strengths, areas to improve as well as any insights measure & analyzed analyzed
gained (Wasserman & Beyerlein, 2007). The coach may
be the performer, a separate coach, or both, depending
on the circumstances. If the low-stakes coaching path is
taken (labeled practice and rehearsal in Stage 4) then no
evaluation report will exist, but otherwise the analysis coach / self-coach
will be the same. assesses and reflects

to produce feedback
Stages 7 Performer Interprets Feedback I_

provides

In Stage 7, depicted in Figure 8, the performer receives ¢
and interprets the feedback from the coach. The per-
former then updates the performance expectations,
including any improvements the performer wants to
make. From there, the cycle begins anew with Stage 1.
When the inputs, outputs and the ob-  Figure 8 Stage 7—The
jects of each of the seven stages are in- Performer Interprets
corporated, the final LxP system model the Feedback analyzed
is produced, as depicted in Figure 9. ¢ @
This figure is the elaboration of the

bare-bones description in Figure 2. The | performer's | analyzes __ | performer interprets

incorporation of the inputs and outputs
of each stage is critical to the use of the I
framework for designing learning and creites

performance experiences as well as for

analysis and assessment of a perfor- accepted
mance. feedback
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Analysis

The LxP systems model illustrated in Figure 9, meets the
two goals and four criteria delineated in the Methods
section. The first goal was to design a conceptual system
that advances and embeds Elger’s (2007) Theory of Per-
formance. Elger’s model contains six components. These
components are all found in Stage 2 of LxP. Five of the
six, identity, skills, knowledge, personal factors, and fixed

factors are expanded in the Performer’s Context section,
while the sixth component, context, is refined within the
Performance Context section.

The second goal was to incorporate the five key features
from each of the Learning Approaches discussed in the
Literature Review into the LxP model. Table 2 delineates
how each Learning Approach contributes to each pathway
and stage in the LxP model.

Table 2 Contributions to the Pathways and Stages of the LxP System Process

Stage of LxP Model

Practice Pathway

Learning By Doing

Perform process segments or to simplified goals using no- or low-cost resources & light to
medium coaching

Active Learning

Active learning in a classroom done on short exercises, individually or cooperatively & light
to medium coaching

Situated Learning

Learning by Doing is applied to scaffolded, authentic performances to allow entry-level
learning leading to higher valued performances; & is generally not low-stakes, practice
only

Mastery Learning / CBE

Practice pathways are provided & coached based on scaffolded or segmented process or
other learning goals

Self-Regulated Learning

No distinction is made between practice & high-stakes performing

Problem-Based Learning
(PBL)

Cooperative learning provides low stakes learning via peer to peer coaching. Practice may
be done individually

Process Improvement and
Performance Management

Process & goals focused with individual low-stakes training

Performance-Based
Learning and Assessment

Most of the learning time is spent in these pathways (cycle of learning)

Process Education

Step 11 of LPM; Generalizing Methodology

Stage of LxP Model

Low-Stakes Rehearsal Performance Pathway

Learning By Doing

Perform full process with full goals using low-cost to standard resources & coaching

Active Learning

Outlines, drafts, or key assignment parts are created or performed and are coached with
written feedback

Situated Learning

Learning by Doing is applied to scaffolded, authentic performances to allow entry-level
learning leading to higher valued performances; & is generally not low-stakes, practice
only

Mastery Learning / CBE

Performance is evaluated for meeting standard or judged for needing improvement; time
varies to allow for correction

Self-Regulated Learning

No distinction is made between practice & high-stakes performing

Problem-Based Learning

Cooperative learning provides low stakes learning via peer to peer coaching. Practice may
be done individually

Process Improvement and
Performance Management

Process & goals focused with individual low-stakes training

Performance-Based
Learning and Assessment

Most of the learning time is spent in these pathways (cycle of learning)

Process Education

Performance Tasks
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Stage of LxP Model

High-Stakes Judged Performance Pathway

Learning By Doing

Perform full process using standard resources & coaching

Active Learning

Final projects or performances are judged or graded

Situated Learning

Performance is judged formally or subjectively

Mastery Learning / CBE

A time limit may be given after which the standard must be met

Self-Regulated Learning

Evaluation occurs after performance results are submitted

Problem-Based Learning

Work submitted for grading is judged.

Process Improvement and
Performance Management

Supervised performance

Performance-Based
Learning and Assessment

Judgment applied after exit from cycle of learning

Process Education

Problem solving Methodology

Stage of LxP Model

Stage 1: The Performer Sizes Up the Expectations

Learning By Doing

Observes demonstration & reviews model products

Active Learning

Reviews written or oral instructions & reviews models

Situated Learning

Observes demonstration & reviews model products

Mastery Learning / CBE

Reviews written or oral instructions & reviews models

Self-Regulated Learning

Phase 1 definition of a task interprets external task cues into internal standards of
performance

Problem-Based Learning

Assigned problems are interpreted to determine the true meaning of the assignment.

Process Improvement and
Performance Management

During goal setting, work assignment, & training

Performance-Based
Learning and Assessment

1. Stating task, audience, purpose - learning complexity is scaffolded by level

Process Education

Performance Criteria

Stage of LxP Model

Stage 2: The Performer Plans for Learning, Growth, and Execution

Learning By Doing

Planning (e.g., break down of process to doable steps) & may be an explicit part of the
doing & coached

Active Learning

Plan often done by instructor

Situated Learning

Planning done by instructor at start and transitions to performer as expertise gained

Mastery Learning / CBE

Learning often planned by instructor; may be planned by an experienced learner

Self-Regulated Learning

Phase 2 creates internal goals and plans

Problem-Based Learning

The individual or group identifies learning and effort that is needed and plans individual
assignments

Process Improvement and
Performance Management

Accept the defined process or develop a new process; practice on segments or scaffolded
performance

Performance-Based
Learning and Assessment

Procedure is given in the description of the performance task of step 1; level of detail
varies

Process Education

Step 8 - LPM - Planning

International Journal of Process Education (July 2020, Volume 11 Issue 1)
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Stage of LxP Model

Stage 3: The Performer Prepares to Perform

Learning By Doing

Preparing includes practice doing process segments with coaching

Active Learning

Practice occurs individually or in group with internal coaching

Situated Learning

Follows plan and progresses by scaffolded performances

Mastery Learning / CBE

Learning according to plan is done with feedback from coach on segments

Self-Regulated Learning

Phase 3: studying tactics follow the plan to produce product

Problem-Based Learning

Practice may occur by solving simpler version of the problem or subproblems. Integration
is attempted

Process Improvement and
Performance Management

Practice occurs during training phase

Performance-Based
Learning and Assessment

2. access & acquires information; 3. process resources; 4. produce draft; 6. self-assess

Process Education

Step 11 - LPM - Application; Preparation Methodology

Stage of LxP Model

Stage 4: The Performer Performs to Meet the Intended Outcomes

Learning By Doing

Performs with entire process and adapting to needs

Active Learning

Individually or cooperatively perform to the plan

Situated Learning

Performs with entire process and adapting to needs

Mastery Learning / CBE

Full performance

Self-Regulated Learning

Phase 4: adaptations are made when monitoring determines that there are gaps between
standards and product quality

Problem-Based Learning

Individual work is integrated, polished, and submitted

Process Improvement and
Performance Management

Full performance

Performance-Based
Learning and Assessment

4. produce product: 5. disseminate product (present)

Process Education

Theory of Performance

Stage of LxP Model

Stage 5: The Judge Evaluates Performance & Produces a Report

Learning By Doing

Performance delivered to coach acting as judge or external judge

Active Learning

Regular academic evaluation

Situated Learning

Performance delivered to more advanced practitioner acting as judge or external judge

Mastery Learning / CBE

Evaluated by judge

Self-Regulated Learning

When products are submitted, they are judged and feedback is received

Problem-Based Learning

The judge evaluates the problem solution

Process Improvement and
Performance Management

Evaluated by judge

Performance-Based
Learning and Assessment

Grading is the evaluation and is done outside the cycle of learning

Process Education

Evaluation Methodology
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Stage of LxP Model

Stage 6: Coach/Self-Coach Reflects & Assesses to Produce Feedback

Learning By Doing

Feedback is provided; may not come as coaching but additional evaluation

Active Learning

Most coaching occurs while performing

Situated Learning

Feedback is provided; may not come as coaching but additional evaluation

Mastery Learning / CBE

Coach provides improvement feedback (may be the same as judge or performer)

Self-Regulated Learning

No explicit provision for external coaching, but self-coaching done through meta-cognitive
monitoring

Problem-Based Learning

An instructor may be available for questions.

Process Improvement and
Performance Management

May be coached if not performing to process or process, context, or resources adapted to
more consistently achieve outcomes

Performance-Based

6. self-assess; 7. self-evaluate

Learning and Assessment

Process Education

Assessment Methodology

Turn Evaluation into Assessment

Stage of LxP Model

Stage 7: the Performer Interprets the Feedback

Learning By Doing

Internalizes feedback and starts again

Active Learning

Reflection and metacognition may continue the active learning assignment

Situated Learning

Internalizes feedback and starts again or progresses to more advanced performance

Mastery Learning / CBE

Performer accepts feedback.

Self-Regulated Learning

Feedback from evaluation folds into process and may trigger another cycle.

Problem-Based Learning
either

PBL focuses on the problem solving and not iterative improvement, though not prevented,

Process Improvement and
Performance Management

Performer may return to training or make small adjustments

Performance-Based
Learning and Assessment

8. Self-regulate - develop plans for learning

Process Education

Self-Assessment vs. Reflection

The first criterion was that LxP should be a general system
to guide, plan, assess, explain, evaluate, and coach a perfor-
mance that would meet the expectations of stakeholders as
well as the goals and needs of the performer or performing
team. The seven-step model guides performers by identi-
tying key steps in any performance. The utility of the LxP
model has been demonstrated by the assessments done
by the participants who tested LxP for their own develop-
ment in the Summer 2019 Self-Growth Institute. These
learners used the model to plan, assess, explain, and self-
coach (Utschig, 2019). Stage 5 of the model includes the
performance scorecard to capture stakeholder needs and
determine how well the expectations have been met. Final-
ly, during Stage 6 Coach/Self-Coach, the performer uses
their explicit expectations documented in the performer’s

International Journal of Process Education (July 2020, Volume 11 Issue 1)

context to determine how well their own expectations have
been met.

The second criterion is that LxP will cover formal and in-
formal learning within individual and team perfor-mance
for educational, professional, and life coaching contexts.
Performances occur outside of formal learning contexts
for anyone engaged in their work or hobby, and what LxP
enables is a systematic approach to performance that im-
proves the outcomes, as it incorporates the steps of the
6-sigma process improvement approach (but not its statis-
tical methods) and more generally to performance man-
agement. Its approach structures the performing of “le-
gitimate contributions” of the situated learning approach.
For formal learning settings, LxP structures active learn-
ing, learning by doing, and problem-based learning with
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a mastery/competency-based learning approach that in-
corporates phases of practice, rehearsal, and performing.
It contributes real-world considerations, particularly per-
formance scorecard and context, to self-regulated learn-
ing and performance-based learning and assessment.

The third criterion requires LxP to be able to be special-
ized to a particular usage by choosing which elements to
emphasize, where to insert or remove instruction, and
other adaptations. With formal learning systems, the
scorecard and performance context are determined by a
school board, accreditor, regulator, and/or college faculty.
The learning occurs in classes with textbooks and lectures,
but the learning activities are active performances that
help drive results. The coach and judge are the classroom
teacher. Example rewards are grades, credits, and gradua-
tion. Nonetheless, the formal learning system constrains
many aspects of the LxP system because the formal learn-
ing system makes it hard to include efforts to master per-
formances, create personalized performances, involve the
learner much more actively, and support learning through
a balance of coaching and judgment. A greater portion of
learning comes from the coach and performer efforts and
not from teaching.

The fourth and final criterion is that LxP uses, to the extent
possible, incorporates existing concepts and methodolo-
gies of Process Education. LxP incorporates elements of
Process Education described in 25 Years of Process Educa-
tion by Apple, Ellis, and Hintze (2016). The guiding prin-
ciples for the emphasis on learners developing ownership
and skills for learning and performing comes from the
Process Education core principles (Figure 2, p. 40). Other
Process Education ideas include a simplified performance
model (p. 29-34), coaching and judging in the form of as-
sessment and evaluation (p. 53-66), performance criteria
and measures (p. 71-78), the learning process methodol-
ogy, problem solving, and creating methodologies (p. 111-
124). Finally, Process Education methodologies that had
an impact on the design of LxP include elevating knowl-
edge, generalizing knowledge, personal development, and
performance preparation methodologies (Apple, Ellis, and
Leasure, 2018).

In summary, both formal and informal learning occur as
short and long-term learning activities. LxP is adaptable
through omission of one or more elements and/or general-
ization depending on the nature of the learning/perform-
ing experience. It is important to note that the full frame-
work provides a comprehensive approach to improvement
analysis and may suggest where a specific implementation
needs to be strengthened. LxP may be adapted to formal
learning situations following the experience and course
design approaches of process education (Apple, Ellis, and
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Hintze, 2016, p. 137-141). A methodology for learning by
performing that is suitable for personalized, informal, and
formal learning was presented (Utschig, 2019).

Discussion

LxP model integrates the strengths of many approaches
that together make the system more complete. While being
flexible, it differs from formal learning approaches through
its structure of low-stakes loops and high-stakes loops
that set it apart from most current educational practices.
It also encourages a high degree of learner ownership and
most resembles self-regulated learning and problem-based
learning in this regard. The planning that could be com-
pletely done by an instructional designer is shared with
the performer to improve development of problem solving
and planning skills.

The low-stakes paths are implemented with self-coaching,
peer-coaching, and faculty coaches. Coaching in all forms
supports higher motivation and learning because it re-
duces or eliminates negative responses (Apple, Ellis, and
Hintze, 2016; Boyatzis et al., 2015; Buckingham & Goodall,
2019). Self-regulated learning recognizes the importance
of learners regulating their emotions during performance.

Learners coaching others develop essential teamwork and
analysis skills. The learning-by-doing nature of LxP en-
courages the development of implicit and explicit team-
work skills, among many others. Group-based learning is
encouraged in active learning, mastery learning, and prob-
lem-based learning. Process education includes a well-
practiced approach to cooperative learning that identifies
the skills explicitly (Van Der Karr & Burke, 2007) and are
recommended for inclusion in curriculum using LxP.

The approach of scaffolding authentic performance from
situated learning is recommended when it fits with LxP
so that performances may be incrementally stacked over
time. Both the performance difficulty and the context can
be scaffolded. Learners planning a larger performance may
themselves scaffold learning by simplifying performances
down to ones they can handle at their current level, as
recommended, e.g., by Polya (1945). LxP generalizes sev-
eral systems based on learning to perform and therefore
serves as a model to guide implementations of learning by
performing that address the needs and realities of a wide
range of contexts, especially workplace and personal per-
formance development.

International Journal of Process Education (July 2020, Volume 11 Issue 1)



References

Ancient Craft—Flintknapping. (n.d.). Retrieved November 18, 2019, from http://www.ancientcraft.co.uk/Flintknapping/
Flintknapping.html#Health

Anderson, W. L., Mitchell, S. M., & Osgood, M. P. (2005). Comparison of student performance in cooperative
learning and traditional lecture-based biochemistry classes. Biochemistry and Molecular Biology Education, 33(6),

387-393. https://doi.org/10.1002/bmb.2005.49403306387

Apple, D. K., & Ellis, W. (2015). Learning how to learn: Improving the performance of learning. International
Journal of Process Education, 7(1), 21-27. Available at http://www.ijpe.online/2015/learning.pdf

Apple, D. K., Ellis, W., & Hintze, D. (2015). Learning-to-learn camps: Their history and development. International
Journal of Process Education, 7(1), 63-74. Available at http://www.ijpe.online/2015/camps.pdf

Apple, D. K., Ellis, W., & Hintze, D. (2016). 25 years of Process Education. International Journal of Process Education,
8(1), 1-154. Available at http://www.ijpe.online/2016/color033116sm.pdf

Apple, D. K., Ellis, W., & Leasure, D. (2018). The professional’s guide to self-growth—A step-by-step process for devel-
oping your unlimited potential. D. Hintze & D. Leasure (Eds.). Retrieved from http:/professionalsguidetoselfgrowth.
com/

Apple, D. K., Morgan, J., & Hintze, D. (2013). Learning to learn: Becoming a self-grower. Lisle, IL: Pacific Crest.

Aristotle. (1994). "Nicomachean Ethics ". (W. D. Ross, Trans.). The Internet Classics Archive, MIT. (Original work
published 350 B.C.E.). Retrieved from http://classics.mit.edu/Aristotle/nicomachaen.2.ii.html

Beyerlein, S. W., Holmes, C., & Apple, D. K. (Eds.). (2007). Faculty guidebook: A comprehensive tool for improving
faculty performance (4™ ed). Lisle, IL: Pacific Crest.

Bloom, B. S. (1956). Taxonomy of educational objectives: The classification of educational goals. New York: Longman
Group.

Bloom, B. S. (1968). Learning for mastery. Instruction and Curriculum. Regional Education Laboratory for the
Carolinas and Virginia, Topical Papers and Reprints, Number 1. Evaluation comment, 1(2), n2. Retrieved from
https://eric.ed.gov/?id=ED053419

Bonwell, C. C., & Eison, J. A. (1991). Active learning: Creating excitement in the classroom. 1991 ASHE-ERIC
Higher Education Reports. Retrieved from ERIC Clearinghouse on Higher Education, The George Washington
University. Retrieved from https://eric.ed.gov/?id=ED336049

Boyatzis, R. E., Rochford, K., & Taylor, S. N. (2015). The role of the positive emotional attractor in vision and shared
vision: Toward effective leadership, relationships, and engagement. Frontiers in Psychology, 6. Retrieved from

https://doi.org/10.3389/fpsyg.2015.00670
Buckingham, M., & Goodall, A. (2019). The feedback fallacy. Harvard Business Review, 97(2), 92-101.

Bussin, M. (2013). Performance management for government, universities, schools and NGOs: A practical and
informative textbook for managing performance in service delivery-orientated organisations. Randburg, South
Africa: Knowres Pub. Retrieved from http://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk&
AN=1157214

Competency-Based Education Network. (2017). Quality principles and standards for competency-based education
programs. Retrieved from https://www.cbenetwork.org/wp-content/uploads/2017/05/CBE17__Quality_Standards_FINAL.
pdf

Detlor, B., Booker, L., Serenko, A., & Julien, H. (2012). Student perceptions of information literacy instruction: The
importance of active learning. Education for Information, 29(2), 147-161.

Dewey, J. (1916). Democracy and education: An introduction to the philosophy of education. New York, NY:
Macmillan.

International Journal of Process Education (July 2020, Volume 11 Issue 1) 123



Elger, D. (2007). Theory of performance. In S. W. Beyerlein, C. Holmes, & D. K. Apple (Eds.), Faculty guidebook: A
comprehensive tool for improving faculty performance (4™ ed). Lisle, IL: Pacific Crest.

Ellis, A. K., & Bond, J. B. (2016). Research on educational innovations (5" ed.). Abingdon-on-Thames: Routledge.

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & Wenderoth, M. P. (2014). Active
learning increases student performance in science, engineering, and mathematics. Proceedings of the National
Academy of Sciences, 111(23), 8410-8415.

Greene, J. A., & Azevedo, R. (2007). A Theoretical review of Winne and Hadwin’s model of self-regulated learning:
New perspectives and directions. Review of Educational Research, 77(3), 334-372.

Guskey, T. R. (2010). Lessons of mastery learning. Educational Leadership, 68(2), 52-57.

Haak, D. C,, Hille Ris Lambers, J., Pitre, E., & Freeman, S. (2011). Increased structure and active learning reduce the
achievement gap in introductory biology. Science, 332(6034), 1213-1216.

Harry, M. J., Mann, P. S., Hodgins, O. C. D., Hulbert, R. L., & Lacke, C. J. (2011). Practitioner’s guide to statistics and
lean six sigma for process improvements. Hoboken, NJ: John Wiley & Sons.

Haskell, R. E. (2000). Transfer of learning: Cognition and instruction. Cambridge, MA: Academic Press.

Hibbard, K. M., Wagenen, L. V,, Lewbel, S., Waterbury-Wyatt, S., Shaw, S., Pelletier, K., ... Wislocki, J. A. (1996). A
teacher’s guide to performance-based learning and assessment. Alexandria, VA: Association for Supervision and
Curriculum Development.

Hung, W, Jonassen, D. H., & Liu, R. (2008). Problem-based learning. Handbook of Research on Educational
Communications and Technology, 3(1), 485-506.

Hurd, B., Beyerlein, S. W., & Utschig, T. T. (2018). Use of reading logs to promote learning to learn in a freshman
course. International Journal of Process Education, 9(1), 3-22. Available at http://www.ijpe.online/2018/readinglogs.pdf

Institute of Education Sciences (IES), U.S. Department of Education and National Science Foundation (NSF).
(2013). Common guidelines for education research and development. Retrieved from IES website: https:/ies.ed.gov/
pdf/CommonGuidelines.pdf Also available as NSF 13-126 from NSF website: https://www.nsf.gov/pubs/2013/nsf13126/
nsf13126.pdf

International Society for Performance Improvement. (2013). CPT performance standards. Retrieved from https://ispi.

org/page/CPTStandards

Jonassen, D. (2006). Accommodating ways of human knowing in the design of information and instruction.
International Journal of Knowledge and Learning, 2(3-4), 181-190.

Jonassen, D. H. (2000). Toward a design theory of problem solving. Educational Technology Research and
Development, 48(4), 63-85.

Jonassen, D. H., & Hung, W. (2008). All problems are not equal: Implications for problem-based learning.
Interdisciplinary Journal of Problem-Based Learning, 2(2).

Kember, D., & Leung, D. Y. P. (2005). The influence of active learning experiences on the development of graduate
capabilities. Studies in Higher Education, 30(2), 155-170.

Kwak, Y. H., & Anbari, F. T. (2006). Benefits, obstacles, and future of six sigma approach. Technovation, 26(5), 708-
715.

Lave, ]., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. Cambridge: Cambridge
University Press.

Leasure, D. E., Apple, D. K., Fulton, A. P, & Kavlie, L. B. (2018). adult learner-centered and scalable online
competency-based education. In C. J. Fitzgerald, S. Laurian-Fitzgerald, & C. Popa (Eds.), Handbook of research
on student-centered strategies in online adult learning environments (p. 63-101). Retrieved from https://www.igi-
global.com/chapter/adult-learner-centered-and-scalable-online-competency-based-education/205902

124 International Journal of Process Education (July 2020, Volume 11 Issue 1)



Leise, C., Beyerlein, S. W,, & Apple, D. K. (2007). Learning process methodology. In S. W. Beyerlein, C. Holmes, &
D. K. Apple (Eds.), Faculty guidebook: A comprehensive tool for improving faculty performance (4™ ed). Lisle, IL:
Pacific Crest.

Leise, C., Litynski, D. M., Woodbridge, C. M., Ulbrich, L, Jain, C., Leasure, D., Horton, J., Hintze, D., El-Sayed, M.,
Ellis, W,, Beyerlein, S., & Apple, D. (2019). Classifying learning skills for educational enrichment. International
Journal of Process Education, 10(1): 57-104. Available at http://www.processeducation.org/ijpe/2019/cls_full1.pdf

Lorenzo, M., Crouch, C. H., and Mazur, E. (2006). Reducing the gender gap in the physics classroom. American
Journal of Physics. 74(2). 118-122. Retrieved from http://works.swarthmore.edu/fac-physics/78

Lurie, H., Mason, J., & Parsons, K. (2019). Findings from the 2018 national survey of postsecondary competency-
based education (NSPCBE) [PDF file]. Retrieved from https://www.air.org/sites/default/files/National-Survey-of-
Postsec-CBE-2018-AIR-Eduventures-Jan-2019.pdf

McKenney, S., & Reeves, T. C. (2018). Conducting educational design research. Abingdon-on-Thames: Routledge.

Patrick, S., & Sturgis, C. (2011). Cracking the dode: Synchronizing Policy and practice for performance-based
learning. International Association for K-12 Online Learning. Retrieved from https://eric.ed.gov/?id=ED537322

Pélya, G. (1945). How to solve it. Princeton. New Jersey: Princeton University.

Popper, K. (1978). Three worlds by Karl Popper - The Tanner Lecture on human values. Delivered at The University
of Michigan on April 7, 1978. Retrieved from http://tannerlectures.utah.edu/_documents/a-to-z/p/popper80.pdf

Rock, D., & Page, L. J. (2009). Coaching with the brain in mind: Foundations for practice. Hoboken, N.J: Wiley.

Schank, R. C. (1995). What we learn when we learn by doing. (Technical Report No. 60). Northwestern University,
Institute for Learning Sciences. Retrieved from http:/www.cogprints.org/637/1/LearnbyDoing_Schank.html

Society for Human Resource Management. (2019). Managing employee performance. Retrieved August 25, 2019,
from https://www.shrm.org/resourcesandtools/tools-and-samples/toolkits/pages/managingemployeeperformance.aspx

Strobel, J., & Barneveld, A. van. (2009). When is PBL more effective? A meta-synthesis of meta-analyses comparing
PBL to conventional classrooms. Interdisciplinary Journal of Problem-Based Learning, 3(1), 44h-58.

Tennant, G. (2001). Six sigma: SPC and TQM in manufacturing and services. Farnham: Gower Publishing.

Thaman, R., Dhillon, S., Saggar, S., Gupta, M., & Kaur, H. (2013). Promoting active learning in respiratory
physiology—Positive student perception and improved outcomes. National Journal of Physiology, Pharmacy and
Pharmacology, 3(1), 27-34.

Utschig, T. T. (2019, October). Learning by performing (LXP)—A practical framework for authentic learn-
ing. ISSOTL19. Presented at the ISSOTL19, Atlanta, GA. Retrieved from https:/guidebook.com/guide/164974/
event/23969697/

Van Der Karr, C., & Burke, K. (2007). Cooperative learning. In S. W. Beyerlein, C. Holmes, & D. K. Apple (Eds.),
Faculty guidebook: A comprehensive tool for improving faculty performance (4™ ed). Lisle, IL: Pacific Crest.

Wasserman, J., & Beyerlein, S. W. (2007). SII method for assessment reporting. In S. W. Beyerlein, C. Holmes, &
D. K. Apple (Eds.), Faculty guidebook: A comprehensive tool for improving faculty performance (4™ ed). Lisle, IL:
Pacific Crest.

Whittaker, J. C. (1994). Flintknapping: Making and Understanding Stone Tools. University of Texas Press.

Winne, P. H., & Hadwin, A. E (1998). Studying as self-regulated learning. In D. J. Hacker & J. Dunlosky (Eds.),
Metacognition in educational theory and practice, The educational psychology series. Mahwah, NJ: Erlbaum.

Winne, P. H., & Hadwin, A. E (2012). The weave of motivation and self-regulated learning. In D. H. Schunk, B.
J. Zimmerman (Eds.). Motivation and self-regulated learning: Theory, research, and application (p. 309-326).
Abingdon-on-Thames: Routledge.

International Journal of Process Education (July 2020, Volume 11 Issue 1) 125



Appendix

Table 1 Contributions to the Performance Scorecard

LxP component Self-Regulated Learning Performance-Based Learning ... | Process Education

Performance Scorecard

description instructional cues 1 task, purpose problem challenge;
descriptions for performance
development

criteria prescribed expectations performance criteria
standards performance standards measures

incentives grades

demonstration may be in resources benchmark (examples of work at demonstration activity type

different levels)

Table 2 Contributions to the Performance Context

LxP component Self-Regulated Learning Performance-Based Learning ... | Process Education
Performance Context task conditions design problems to solve
environment assessed separately by facilitator | quality learning environment
constraints time time-pressure learning
resources resources resources

culture social context culture of success
stakeholders audience program assessment
process task procedure, assessment list methodologies

critical decision data performance measures
accepted feedback self- assessment; self-evaluation assessment methodology
performance criteria purpose performance criteria
intended outcomes performance task assessment list | learning outcomes

Table 3 Contributions to the Performer’s Context

LxP component Self-Regulated Learning Performance-Based Learning ... | Process Education
Performer’s Context cognitive conditions performance (Elger, 2007)
life goals life vision
values life vision
performer’s expectations standards, task definition, self-grower
goals
mindset motivational factors & profile of a quality collegiate
orientations learner
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Table 3 Contributions to the Performer’s Context (continued)

LxP component

Self-Regulated Learning

Performance-Based Learning ...

Process Education

identity

beliefs, dispositions, & styles

theory of performance

current performance skills

knowledge of study tactics &
strategies

classification of learning skills

current expertise

knowledge of task, domain
knowledge

Working Expertise (2002
paper)

life & personal conditions

motivational factors &
orientations

quality of life

fixed personal factors

performance

Table 4 Contributions to the Improvement Plans

LxP component Self-Regulated Learning Performance-Based Learning ... | Process Education
improvement plans 8 self- regulation produces plans self- assessment
learning plan goals & plan integrated plan learning-process
methodology - plan
growth plan tactics & strategies learning competencies annual growth plan

performance plan

implicit in 4 phase approach
+ control & monitoring

integrated plan

methodology for creating
methodologies, problem-
solving methodology

Table 5 Contributions to the Improved Performance Capability

LxP component Self-Regulated Learning Performance-Based Learning ... | Process Education
improved performance performance measurement
capability

expertise

disciplinary knowledge

domain knowledge

discipline competencies

performance: knowledge

interdisciplinary knowledge

implicit in model

TofE - interdisciplinary
knowledge

experiential knowledge

knowledge of task

implicit in model

generalizing methodology

skills & conditions

psychological condition

motivational factors

self-growth

physical condition

performance skills

knowledge of study tactics &
strategies

inter- & intra- personal
competencies

classification of learning skills

fluency

self-regulation

control

profile of a quality collegiate
learner
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Table 5 Contributions to the Improved Performance Capability (continued)

LxP component

Self-Regulated Learning

Performance-Based Learning ...

Process Education

real-time adaptation

cognitive evaluations,
monitoring

self-assessment

identify & mindset

beliefs, dispositions, & styles

profile of a quality collegiate
learner

Table 6 Contributions to the Performance Record

LxP component

Self-Regulated Learning

Performance-Based Learning ...

Process Education

performance record

performance trace

notes from learning process
methodology, reading logs,
other methodologies

results

performance products

5 disseminate product

reflection tools

coaches & judges notes

unstructured feedback

evaluation report external evaluations 7 self- evaluation evaluation

assessment 6 self- assessment assessment

feedback external evaluations 6 self- assessment assessment feedback
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