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Abstract: Developing valid assessment approaches
to clinical reasoning performance has been challeng-
ing. Situated cognition theory posits that cognition
(e.g. clinical reasoning) emerges from interactions
between the clinician and situational (contextual) fac-
tors and recognizes an opportunity to gain deeper
insights into clinical reasoning performance and its
assessment through the study of these interactions.
The authors apply situated cognition theory to develop
a conceptual model to better understand the assess-
ment of clinical reasoning. The model highlights how
the interactions between six contextual factors, includ-
ing assessee, patient, rater, and environment, assess-
ment method, and task, can impact the outcomes of
clinical reasoning performance assessment. Exploring
the impact of these interactions can provide insights
into the nature of clinical reasoning and its assess-
ment. Three significant implications of this model are:
(1) credible clinical reasoning performance assessment
requires broad sampling of learners by expert raters in
diverse workplace-based contexts; (2) contextual fac-
tors should be more explicitly defined and explored;
and (3) non-linear statistical models are at times neces-
sary to reveal the complex interactions that can impact
clinical reasoning performance assessment.
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Introduction

Clinical reasoning has been defined as the cognitive steps
leading up to and including establishing the diagnosis
and/or treatment of a patient [1]. Although it is a critical
component of competence, clinical reasoning assessment
has been called the “Holy Grail” of medical education
[2], because it is difficult to assess. This difficulty stems
from four challenges. First, clinical reasoning cannot
be observed directly so it must be inferred from observ-
able behaviors, such as problem solving and decision
making [3]. For this reason, we will henceforth use the
term, “clinical reasoning performance”, to clarify this
distinction when referring to its assessment. Second, it is
a multi-faceted, complex construct, which means that a
variety of assessment tools are likely necessary to obtain
a full picture of clinical reasoning performance [4]. Third,
it is highly context-specific, as demonstrated by studies
that show clinicians’ clinical reasoning performances
correlate poorly across different occasions even when the
patient’s clinical findings and diagnosis remain the same
[5, 6]. To reliably determine clinical reasoning perfor-
mance, numerous observations of a variety of chief clini-
cal problems in diverse contexts are necessary. Thus, and
fourth, context specificity leads to a feasibility vs. valid-
ity trade-off problem, because it is difficult to obtain the
numerous direct observations of real clinical encounters,
which are felt to be an essential component of valid clini-
cal reasoning performance assessment [7]. More feasible
alternatives, such as multiple-choice questions (MCQs),
demonstrate some validity evidence, but account for a
limited amount of the variance in clinical reasoning per-
formance suggesting a necessary but insufficient role
for standardized MCQ examinations in clinician certi-
fication [8]. Of these challenges, both the construct of
clinical reasoning and context-specificity have been the
subject of renewed exploration in the medical education
literature. We will review some of the recent literature
regarding both in subsequent sections. Although the
context-specific nature of clinical reasoning performance
has been recognized for decades, researchers have only
recently applied theoretical perspectives gleaned from
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social constructivist theory to gain deeper insights into
its mechanisms. Durning et al. [9, 10] created a model that
describes clinical reasoning as an emergent phenomenon
arising from the interactions of clinicians, patients, and
environmental factors. This model has provided a useful
framework for exploring how and why context specificity
occurs [11]. We believe that this model can be extended
to provide a useful theoretical framework for clinical rea-
soning performance assessment. This paper consists of
four sections that provide a justification for this belief:
(1) our working definition of the construct of clinical rea-
soning which highlights its complexity, (2) a historical
perspective on the theoretical lenses that have shaped
modern views of clinical reasoning and the assessment
of its performance, (3) an explanation of why situated
cognition theory provides a valuable conceptual frame-
work for clinical reasoning performance assessment, and
(4) a description of a situated cognition-based model
of clinical reasoning performance assessment with a
discussion of its potential utility.

The construct of clinical reasoning

The construct of clinical reasoning is multi-faceted and
complex. A recent review of the health professions edu-
cation literature demonstrated this fact by identifying
110 different words used for clinical reasoning [12]. Con-
structs of clinical reasoning vary across as well as within
health professions because of variations in scope of prac-
tice (ME Young, oral communication). Thus, performance
standards for clinical reasoning assessment are often
health profession- and specialty-specific. For example,
unlike a physician, a registered nurse who misdiagnoses
but appropriately triages a septic patient is deemed com-
petent because accurate diagnosis is not typically con-
sidered within the scope of nursing practice. Likewise,
within a given health profession, the diversity of scope of
practice creates unique perspectives on the construct of
clinical reasoning and the standards of clinical reasoning
performance assessment. Table 1 illustrates a comprehen-
sive list of clinical reasoning “tasks” [13, 14], yet a prac-
ticing radiologist might only need to demonstrate good
performance in 20 of the 24 to be deemed competent in
“radiological” clinical reasoning.

Furthermore, clinical reasoning is a complex ability,
requiring both declarative and procedural knowledge,
such as physical examination and communication skills.
Even when clinicians have adequate medical knowledge
to solve the case, they may misdiagnose a patient on the
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basis of poor physical examination skills, for example.
Assessment methods vary significantly in the aspects of
clinical reasoning that they evaluate and thus very dif-
ferent perspectives on performance can emerge. Con-
sider the non-native English speaking clinician with
outstanding medical knowledge who aces standardized
multiple-choice examinations but performs poorly on
an objective structured clinical examination (OSCE) due
to spoken language difficulties. Such an example high-
lights the importance of assessing all facets of clinical
reasoning performance to allow for valid interpretations
of competence.

The problem of context specificity

In the 1960s and 1970s, many researchers believed that
clinical reasoning performance arose from a clinician’s
general problem-solving skills (i.e. the use of the scien-
tific method). However, Elstein et al. [15] discovered that
experts’ processes were no different than novices and
their problem-solving processes, though more accurate
than novices, varied dramatically across cases (correla-
tions 0.1-0.3). In other words, a maximum of 30% of clini-
cal reasoning performance correlated with a physician’s
clinical reasoning ability or “traits”. They interpreted
these data as proof of “content specificity” (i.e. intra-
physician differences in content knowledge across differ-
ent domains). However, a seminal study questioned the
notion of content specificity (i.e. medical knowledge) as
the sole explanation for clinical reasoning performance
variation. Norman et al. [5] demonstrated only moder-
ate correlations in a clinician’s performances on identi-
cal case presentations across two different occasions.
This finding and a subsequent study [11] suggested that
context influenced a physician’s ability to make an accu-
rate diagnosis to an even greater degree than content
(i.e. clinician knowledge). Thus, these and other authors
argued that problem-solving ability, including clini-
cal reasoning, is largely context-dependent, or context-
specific [5, 6, 11, 16].

At that time, context specificity was considered
construct-irrelevant variance to be excluded from analy-
sis because it was viewed as “noise” that obscured the
true signal of a clinician’s clinical reasoning ability.
Statistically-speaking, this measurement “error” was
quantifiable through generalizability (G) theory [17],
which is a commonly used reliability theory that deter-
mines the relative contributions of variables of interest, or
“facets”, to an observed score for a given latent variable.
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Table 1: Tasks of clinical reasoning.
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Framing the encounter
1. Identify active issues

2. Assess priorities (based on issues identified, urgency, stability, patient preference, referral question, etc.)
3. Reprioritize based on assessment (patient perspective, unexpected findings, etc.)

a. Consider the impact of prior therapies
Diagnosis
4. Consider alternative diagnoses and underlying cause(s)

a. Restructure and reprioritize the differential diagnosis
. Identify precipitants or triggers to the current problem(s)
. Select diagnostic investigations
. Determine most likely diagnosis with underlying cause(s)
. Identify modifiable risk factors

a. Identify non-modifiable risk factors

0 N ONwv

9. ldentify complications associated with the diagnosis, diagnostic investigations, or treatment

10. Assess rate of progression and estimate prognosis

11. Explore physical and psychosocial consequences of the current medical conditions or treatment

Management

12. Establish goals of care (treating symptoms, improving function, altering prognosis or cure; taking into account patient preferences,

perspectives, and understanding)

13. Explore the interplay between psychosocial context and management

14. Consider the impact of comorbid illnesses on management

15. Consider the consequences of management on comorbid illnesses
16. Weigh alternative treatment options (taking into account patient preferences)
17. Consider the implications of available resources (office, hospital, community, and inter- and intraprofessionals on diagnostic or

management choices

18. Establish management plans (taking into account goals of care, clinical guidelines/evidence, symptoms, underlying cause,

complications, and community spread)

19. Select education and counseling approach for patient and family (taking into account patients’ and their families levels of

understanding)
20. Explore collaborative roles for patient and family

21. Determine follow-up and consultation strategies (taking into account urgency, how pending investigations/results will be handled)
22. Determine what to document and who should receive the documentation

Self-reflection
23. Identify knowledge gaps and establish personal learning plan

24. Consider cognitive and personal biases that may influence reasoning

From: Goldszmidt et al. [13]. Italicized tasks from McBee et al. [14].

G theory reveals that the observed score in a clinician’s
(i.e. person, or p facet) performance relates not only to
case (¢) and occasion (o) facets but also to the interac-
tions (x) between them (e.g. p x ¢ x 0) [18]. The person (p)
component (i.e. the “true” signal of a clinician’s clinical
reasoning ability represents) accounted for a relatively
small amount of performance variance. The p x c interac-
tion represents the “case specificity” facet and thepxcx o
interaction the context specificity facet.

From a psychometric perspective, the large unex-
plained variance in clinical reasoning performance may
relate to at least three possibilities: (1) unmeasured
factors, or (2) a more complex construct than presumed
or (3) truly random statistical variance [19]. Statistics are
agnostic about the possibility of unmeasured factors and
construct complexity. Thus, a conceptual framework that

could provide hypotheses for exploring these possibilities
was essential. Dual process theory [20], a dominant clini-
cal reasoning conceptual framework which focuses on
information processing within the brain, recognized the
influence of some contextual factors, such psychological
stress, on thinking but has not traditionally accounted for
the environment’s impact on cognition. However, it was
not a natural candidate for exploring context specific-
ity because it was less well-suited to explore the multi-
faceted nature of context. Rather, situated cognition
theory, which emphasizes that thinking emerges from
the complex interactions of multiple contextual factors,
seemed to provide greater potential for reformulating
conceptions of context specificity, addressing the multi-
faceted nature of the construct of clinical reasoning, and
moving the field forward [21].
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Alternative perspectives on context
specificity in clinical reasoning: situated
cognition theory

Situated cognition theory states that the outcome of cog-
nition, in this case clinical reasoning, is based upon the
specifics of the situation, such as physician, patient, and
environmental factors [10]. Situated cognition theory
posits that the clinician, patient, and environment are
interdependent and that clinical reasoning performance
emerges from the dynamic interplay of these factors and
theirinteractions [9]. Thus, clinical reasoning performance
is not a stable trait inherent to a clinician or a learner,
but rather a context-dependent state. This theory aligns
well with the empirical data in diagnosis demonstrating
context-specific clinical reasoning performance variation
[5, 6, 11]. This interdependence of the physician and other
contextual factors can provide a possible explanation for
why context specificity is seen because although the phy-
sician, case (patient), and environment might seem the
“same,” the occasion is different. Variations in clinician
factors (e.g. less stressed), patient factors (e.g. slightly
less affable behavior), or environmental factors (e.g. clini-
cal setting, time pressure) will naturally occur on different
occasions. Even minor differences in any of these factors
have the potential to lead to large changes in the interac-
tions between these components and hence, in perfor-
mance. In other words, clinical reasoning emerges from
these complex interactions, rather than existing solely
within a clinician’s head. Understanding the change in
perspective that situated cognition theory poses on the
construct of clinical reasoning, we now turn our attention
to its potential impact on clinical reasoning performance
assessment.

Situated cognition theory perspective
on the assessment of clinical reasoning
performance

Durning et al. [11] and Kogan et al. [22] demonstrated
the value of using a situated cognition perspective for
exploring clinical reasoning performance variation and
assessment of resident clinical and interpersonal skills
performance through direct observation, respectively.
Thus, there are precedents that demonstrate the value of
a situated cognition perspective in both clinical reason-
ing performance and general competence assessment.
Situated cognition theory’s insights into the context-
specificity of diagnosis extend naturally into clinical rea-
soning performance assessment. The situated cognition
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theory view recognizes the limitations of the historical
assessment approach that views context as “noise” in
clinical reasoning performance assessment. A situated
cognition theory perspective posits that clinical reason-
ing performance assessment, like clinical reasoning itself,
emerges from a complex interplay between multiple con-
textual factors and the underlying factors serve as avenues
to better understand why context specificity occurs and
how clinical reasoning assessment “works” within a given
situation. Assessment method, task, and rater factors
enter the complex mix of interactions between the clini-
cian (henceforth termed “assessee”), patient, and envi-
ronment. We propose a model of the interactions between
these six components inherent in clinical reasoning per-
formance assessment (Figure 1). We call these compo-
nents contextual factors because they provide the context
for clinical reasoning performance assessment. Because
our focus is conceptual, we will not discuss other con-
textual factors, such as health care team dynamics, the
presence of a patient’s family members, or institutional
culture, which greatly expand and complicate the model.

Our framework further develops previous frameworks
in useful ways. The most significant addition to a situ-
ated cognition model of clinical reasoning (i.e. clinician,
patient, and environment) is the rater. With the exception
of tests graded by computer software, a rater significantly
impacts clinical reasoning performance assessment. The
framework also expands upon Kogan et al.’s [22] situated
cognition-related conceptual model of direct observa-
tion assessments which was developed by using qualita-
tive analyses of raters’ perspectives. Because they limited
their study to the mini-CEX direct observation tool, Kogan
et al. did not include the assessment task or method in
their model. These two contextual factors are more likely
to have a significant impact on clinical reasoning perfor-
mance assessment than other factors that they included in
their model (e.g. clinical system, institutional/educational
culture). Regardless, these factors would be included in
our model within environmental factors. Finally, it high-
lights the possibility for complex interactions, particularly
between raters, assessees, and patients, and the potential
value of non-linear statistical analysis in providing deeper
insights into context specificity [23].

Research and medical education
applications

The 6-faceted model can be useful in both research and
medical education. From a research perspective, the
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Clinical reasoning
performance assessment
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Figure 1: A situated cognition model of clinical reasoning performance assessment.
Clinical reasoning performance assessment emerges from the interactions of various contextual factors, including the assessee, the patient,
the assessment method, and the task within a complex physical and cultural environment (gray circle).

model provides clear targets and hypotheses for research
designs which might allow for a better understanding of
how and to what degree contextual factors impact clini-
cal reasoning performance assessment. One application
of the framework is to extend Durning et al.’s prior work
[11] with clinical reasoning performance to explore how
varying contextual factors, including assessment methods
and tasks, affects both the assessee and the rater. Alterna-
tively, assessee performance can be controlled for using
scripted clinical encounters to explore how patient and
environmental factors, as well as assessment method and
tasks, impact rater scoring.

For medical educators, the framework provides a
set of contextual factors that can be documented in all
assessments. Although some direct observation forms do
request documentation of contextual factors (e.g. Mini-
CEX), in-training evaluation reports (e.g. end of rota-
tion evaluations) rarely, if ever, require documentation
of contextual factors, like average service size, patient
acuity or complexity, and environmental factors. Imagine
a fellow that is sleep-deprived due to new baby at home
on a service with an average census of 18 patients, 30%
of which is non-English speaking. A clinical supervisor
evaluating this resident could provide a summative rota-
tion narrative and score without mentioning any of these
factors that could dramatically impact clinical reasoning
performance. Providing contextual questions on assess-
ment forms based on the framework could allow for more
nuanced interpretations of clinical reasoning performance
assessment by competency committees in residency pro-
grams and promotions committees in medical schools.

Without such information, raters may fail to observe and
comment on key aspects of an assessee’s circumstances,
leading to poorly-informed assessments of clinical rea-
soning performance, and misdiagnosis of the cause of a
learner’s struggles. Thus, such reporting has the potential
to improve both summative and formative assessment.
One could think of it as the demographics, or “Table 17, of
the key components of the clinical reasoning performance
(Table 2).

Implications of situated cognition theory on
clinical reasoning performance assessment

A situated cognition view has implications on clinical
reasoning performance assessment. From a situated cog-
nition perspective, clinical reasoning performance and
assessment emerges from the interactions of individual
cognition with physical, social, and cultural contexts.
This perspective leads to a new and more inclusive defini-
tion of clinical reasoning:

The phenomena that emerge through the interplay between
the cognitive and physical processes of the healthcare profes-
sional consciously and unconsciously adapting to interactions
with patients and their relations, team members, raters (when
applicable), environments, and tasks with the purpose to solve
problems and make decisions by continually collecting and inter-
preting patient data, prognosticating, weighing the benefits and
risks of actions, and understanding patient preferences in order
to develop a diagnostic and therapeutic management plan that
aims to improve a patient’s well-being.
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Table 2: Example of elements of an in-training end-of-rotation evaluation form for clinical reasoning performance from situated cognition

perspective.

Assessee factors:

- Rotation experience

— Average census

— Max census (# of days)

— Assessee personal problems
during rotation

— Other

Make informed
diagnostic and
therapeutic
decisions

that result in
optimal clinical
judgment?

Patient factors:

— Average patient acuity (low,
mod, high)

— Average patient complexity
(low, mod, high):

— Other

Recalls and
presents

clinical facts

in the history
and physical in
the order they
were elicited
without filtering,
reorganization,
or synthesis;
demonstrates
analytic
reasoning
through basic
pathophysiology
resultsin a list
of all diagnoses
considered
rather than the
development

of working
diagnostic
considerations,
making it difficult
to develop a
therapeutic plan

Environment factors:

- Overnight call

— Typical time duration for new
patient evaluation

- Resident/intern supervision
quality

Focuses on features

of the clinical
presentation, making

a unifying diagnosis
elusive and leading to a
continual search for new
diagnostic possibilities;
largely uses analytic
reasoning through
basic pathophysiology
in diagnostic and
therapeutic reasoning;
often reorganizes
clinical facts in the
history and physical
examination to help
decide on clarifying
tests to order rather
than to develop and
prioritize a differential
diagnosis, often
resulting in a myriad of
tests and therapies and
unclear management
plans, since there is no
unifying diagnosis

Your experience:

- Months per year working with

students on average
- Years as teaching attending
- Total hours of student

observation
- # of chief complaints observed
— # of times clinical reasoning
tasks observed: History___,
Physical examination___,
Problem representation___,
Prioritization of differential

diagnosis

, Justification of

diagnosis___

- Other___

Abstracts and
reorganizes elicited
clinical findings

in memory, using
semantic qualifiers
[such as paired
opposites that are
used to describe
clinical information
(e.g. acute and
chronic)] to compare
and contrast the
diagnoses being
considered when
presenting or
discussing a case;
shows the emergence
of pattern recognition
in diagnostic and
therapeutic reasoning
that often results in a
well synthesized and
organized assessment
of the focused
differential diagnosis
and management plan

Reorganizes and
stores clinical
information (illness
and instance scripts)
that lead to early
directed diagnostic
hypothesis testing
with subsequent
history, physical
examination, and
tests used to confirm
this initial schema;
demonstrates well-
established pattern
recognition that
leads to the ability to
identify discriminating
features between
similar patients and
to avoid premature
closure; Selects
therapies that are
focused and based on
a unifying diagnosis,
resulting in an
effective and efficient
diagnostic work-up
and management plan
tailored to address

aFrom: Pediatrics Milestone Project Working Group. The Pediatrics Milestone Project. Available at: https://www.acgme.org/Portals/0/PDFs/
Milestones/PediatricsMilestones.pdf. Accessed December 11, 2019.

This definition adds some of the contextual factors
excluded from the model for simplicity to show how
complex the assessment of clinical reasoning perfor-
mance can be. In conformity with Young et al.’s findings
[12], this phrase should not be viewed as a “one size fits
all” definition, but one which can be used by researchers
and educators using a situated cognition lens to clarify

their perspective. A situated cognition perspective leads
to a different assessment focus as compared to the more
traditional information processing view (e.g. dual process
theory) (Table 3).

From a situated cognition perspective, workplace-
based assessments have the potential to provide the
most authentic evidence regarding clinical reasoning
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Table 3: Comparison of information processing versus situated cognition perspectives on assessment.

Theory How assessment occurs

Factors influencing assessment

What are implications for construction
of assessment?

Content focus, sociocultural
context irrelevant

Situational focus, performance
emerges within sociocultural
context

Information processing

Situated cognition

Learner and rater mental
activities

Interactions between
assessee, patient, and rater
with each other, as well as
the environment, assessment
method, and task

- Emphasize knowledge content and
organization

- Recognize assessment as a socio-
cultural phenomenon

- Promote assessment in authentic
situations across varied clinical
contexts

performance competence because of the richness of
the interactional factors at play. Only workplace-based
assessments provide information on authentic clinical
performance within the complex context of assessee,
rater, patient, and environmental interactions. This recog-
nition endorses direct observation of patient encounters
as a fundamental method of assessing clinical reasoning
performance, and parallels similar endorsements from the
competency-based medical education community [7]. The
emphasis on direct observation highlights the need for
expert raters. Without significant training, such raters will
provide limited assessments at best and inaccurate ones
at worst. One caveat to this view is the notion that credible
assessment requires developmentally-appropriate con-
texts. Assessing a second-year medical student’s ability
to stabilize a critically-ill patient is not warranted. Situ-
ated cognition provides a clear theoretical framework for
medical educators to understand the conceptual basis for
these recommendations.

Embracing complexity: a model for clinical
reasoning assessment

Historically, psychometric theory, specifically G theory,
provided critical insights into the clinical reasoning
assessment literature by illuminating the importance of
the contribution of different contextual factors and their
interactions. Psychometric theory continues and will
continue to be an essential component of clinical rea-
soning assessment. However, it viewed these factors as
predefined, stable, distinguishable components of clini-
cal reasoning assessment, describing the percentage of
performance variation attributable to each facet and its
interactions. In contrast, situated cognition theory posits
that these factors are interdependent, dynamic (i.e. not
predefined), and interact with each other in non-linear,
and often complex, ways [23]. They cannot be measured
as stable or fixed “facets” within a linear model such as G

theory. Exploring the complex interactions of these con-
textual factors through non-linear analysis may enhance
understanding of clinical reasoning performance varia-
tion and its assessment.

Future directions

Our model of clinical reasoning performance assessment
(Figure 1) provides a framework for future investigators
to explore pentadic, hexadic, and even more complex
interactions between the components of clinical reason-
ing assessment. This research may require nonlinear
approaches as discussed because many of these interac-
tions are complex and not predictable by linear models
[23]. Continued study and development of clinical reason-
ing assessment methods and tools is essential. As previ-
ously mentioned, current clinical reasoning assessment
methods should be modified to incorporate in-depth
descriptions of contextual factors. Novel tools, such as
self-regulated learning with microanalytic techniques
and biological assessment tools like functional mag-
netic resonance imaging (MRI), require further study to
determine their role within the clinical reasoning perfor-
mance assessment armamentarium and to enhance their
scalability. Furthermore, as virtual reality gains a larger
footprint in medical education, there will be the oppor-
tunity to vary the different components of clinical reason-
ing performance assessment, while measuring biological
parameters of assessees and raters to assess factors such
as their stress and cognitive load. The dearth of therapeu-
tic reasoning assessment methods also must be remedied
[24]. The therapeutic clinical reasoning literature resides
primarily within the medical decision-making commu-
nity with a focus on mathematical modeling using Bayes-
ian reasoning to create formal decision analyses. With
its recognition of multiple pathways and possible treat-
ments for a given clinical problem, situated cognition
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theory can provide a perspective that will promote a
multi-disciplinary approach to explore therapeutic rea-
soning and its assessment.

Thinking beyond assessment of learning, another
major benefit of exploring the mechanisms of context
specificity and clinical reasoning performance variation
is assessment for learning [25]. Understanding clinical
reasoning performance variation may allow educators
to choose assessment methods that maximize learning
as well as validity. Future studies should incorporate
learning outcomes as a specific measure of the utility of a
clinical reasoning performance assessment methods.

Conclusions

The concept of clinical reasoning has changed dramati-
cally over the last 40 years from a process-dependent trait
to a dynamic state affected by complex, non-linear inter-
actions between the clinician, patient, and the environ-
ment (i.e. situated clinical reasoning). Clinical reasoning
performance assessment exacerbates this complexity by
adding an assessment method, task, and rater into the
mix of clinician, patient, and environment. The current
approach to clinical reasoning performance assessment
often focuses on single right diagnoses or treatments,
ignoring the richness and diversity of process and out-
comes which can provide a deeper understanding of its
variation. By exploring clinical reasoning performance
assessment through the lens of situated cognition theory
new insights emerge. We believe that our model may
promote research that explores the mechanisms of context
specificity in the assessment of clinical reasoning perfor-
mance and modified assessment methods that improve
the credibility evidence with which we make high-stakes
assessment decisions regarding clinical reasoning
performance.
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