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Purpose. In this article, the pharmacy preceptor is introduced to the core 
components of the clinical reasoning process. Teaching strategies based 
on script theory and experiential educational theory are described to aid 
the pharmacy preceptor in facilitating the development of clinical reason-
ing in novice practitioners.

Summary. The development of clinical reasoning skills is essential for all 
healthcare providers. Clinical reasoning involves the integration of analytic 
and nonanalytic reasoning while minimizing the occurrence of cognitive 
error or bias. Such skills are needed to make diagnoses, formulate treat-
ment plans, and solve clinical problems relating to all facets of healthcare. 
Teaching strategies by which to facilitate the development of clinical rea-
soning in physicians, nurses, and other healthcare providers have been 
described. To date, the topic of clinical reasoning has not been adequately 
addressed in the pharmacy education or practice literature.

Conclusion. Clinical reasoning is fundamental to clinical pharmacy prac-
tice. Instruction and modeling of this process by preceptors facilitate the 
development of advanced practitioners.
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As pharmacists, we know when we are 
witnessing the use of clinical reasoning. 

We also hold firmly to the conviction that 
we use clinical reasoning each day to solve 
medication-related problems. However, 
when asked to describe clinical reasoning, 
few pharmacists involved in teaching can 
articulate the key components of this pro-
cess, and far fewer can share how they facil-
itate the development of clinical reasoning 
in their pharmacy students and residents. 
Overall, we know it when we see it, we be-
lieve that we use it, but we struggle to teach 
it to others. As such, the primary purpose 
of this article is to review the fundamental 
components of clinical reasoning. Teaching 
strategies that promote the development of 
clinical reasoning based on script theory 
and experiential educational theory will 
also be described.

Please read the patient case sce-
nario (Box) before proceeding.

Key components of clinical 
reasoning

Clinical reasoning is defined as 
“higher order thinking in which the 
health care provider, guided by best ev-
idence or theory, observes and relates 
concepts and phenomena to develop 
an understanding of their signifi-
cance.”1 In practical terms, clinical rea-
soning involves the use of both analytic 
and nonanalytic thought processes to 
make a diagnosis and formulate a treat-
ment plan. Sound clinical reasoning 
has 3 primary components: (1) pattern 
recognition/nonanalytic reasoning, (2) 
analytic reasoning, and (3) prevention 
of cognitive error.2

To understand the components of 
clinical reasoning, refer to the patient 
case scenario (Box) and ask yourself if 
you would have been able to quickly 
recognize the evidence supporting 

applyparastyle “fig//caption/p[1]” parastyle “FigCapt”

944  AM J HEALTH-SYST PHARM | VOLUME 76 | NUMBER 13 | JULY 1, 2019

D
ow

nloaded from
 https://academ

ic.oup.com
/ajhp/article-abstract/76/13/944/5519756 by ASH

P M
em

ber Access user on 16 July 2019

mailto:Lsylvia1@tuftsmedicalcenter.org?subject=


SPECIAL FEATURECLINICAL REASONING

the diagnosis of tacrolimus-associated 
hyperkalemia. The seasoned prac-
titioner, particularly one who has 
practiced in the area of solid organ 
transplantation for years, would be 
able to rather quickly identify the sup-
portive evidence. A pattern of evidence 
would emerge. This pattern involves a 
series of associations that are made 
between theoretical concepts, the 
clinical findings, and key features of 
the case (e.g., current medications, 
aspects of past medical or social his-
tory, and the timing of related events). 
In this scenario, an association would 
also be made between the treatments 
for hyperkalemia employed to date 
and the treatment outcomes. Patterns 
would be identified subconsciously by 
the practitioner, and he or she would 
be able to rather quickly generate a hy-
pothesis regarding the case.2 In some 
situations, the hypothesis would ac-
tually emerge from the evidence via 
intuition rather than being actively 
formulated. Following the generation 
of a hypothesis, the practitioner would 
reexamine the data and findings, 
and possibly gather or request addi-
tional information, to either accept 
or refute the hypothesis. This ability 
to quickly recognize patterns and 
associations involving concepts and 

evidence heavily relies on experience.3 
Overall, pattern recognition is a sub-
conscious process initiated by verbal 
and nonverbal cues stemming from 
past experiences with a patient pop-
ulation or populations.3 This process 
also involves the recognition of when a 
previously identified pattern does not 
fit or apply to the current scenario.

If you were not able to readily recog-
nize a pattern relating to this scenario, 
you would typically begin your inves-
tigation by organizing the available 
data. You would compile a list of the 
subjective and objective findings, for-
mulate a problem list, conduct a litera-
ture search to identify common causes 
of hyperkalemia, and then generate a 
hypothesis or hypotheses regarding 
causality. To test each hypothesis, you 
would revisit the case and the evidence 
multiple times before drawing a plau-
sible explanation for the phenomenon 
being observed. In this regard, you 
would rely more heavily on analytic 
reasoning skills than on pattern recog-
nition for clinical reasoning. Analytic 
reasoning is a slow, arduous, deliberate, 
and conscious process, and it is the pri-
mary form of reasoning employed by 
the novice practitioner.2 Compared to 
pattern recognition, an intuitive pro-
cess gained from experience, analytic 
reasoning focuses on the acquisition of 
knowledge and the applications of logic 
and inference.4 The analytic reasoning 
process is controlled, relying heavily on 
the organization of thought and the ap-
plication of science.3,4

The third component involved in 
clinical reasoning is the considera-
tion and prevention of cognitive error 

KEY POINTS
 • Clinical reasoning involves 

merging analytic and 
nonanalytic thought processes 
while minimizing the introduc-
tion of error or bias.

 • The application of script 
theory and the use of effective 
questioning by the preceptor 
facilitate the development of 
clinical reasoning.

 • Immersion of the learner in clin-
ical experiences that have real 
consequences, coupled with ef-
fective modeling by the precep-
tor, enhances the development 
of pattern recognition.

Box. Patient case scenario

As part of a multidisciplinary inpatient care team, a pharmacist listens to a case of a patient who recently underwent 
orthotopic heart transplantation. Three weeks post–orthotopic heart transplantation, the patient’s primary problem is 
chronic asymptomatic hyperkalemia. For the past week, the patient’s serum potassium concentrations ranged from 5.7 to 
6.2 meq/L, serum creatinine concentrations have been stable (1.4–1.47 mg/dL) and serum glucose concentrations ranged 
from 110 to 200 mg/dL. Additional laboratory test values include serum sodium and carbon dioxide concentrations of 
128 to 130 meq/L and 16 to 19 meq/L, respectively. The patient’s medications are tacrolimus 2  mg orally twice daily, 
mycophenolate mofetil  1,000  mg orally twice daily, prednisone 20  mg orally once daily, nystatin 500,000 units (swish 
and swallow) 4 times daily, atovaquone 1,500 mg orally once daily, valganciclovir 450 mg orally once daily, aspirin 81 mg 
orally once daily, pravastatin 20 mg orally once daily, and patiromer 16.8 g orally once daily. The tacrolimus dose has 
been adjusted daily to achieve a target whole-blood drug concentration of 10 to 12 ng/mL; the current tacrolimus con-
centration is 7.8 ng/mL. During the past weekend, use of i.v. calcium gluconate, i.v. insulin, and 50% dextrose in water was 
ineffective in lowering the serum potassium concentration, and additional doses of patiromer plus sodium polystyrene 
sulfonate were required. After hearing the case presented on rounds on a Monday morning, the pharmacist suggests that 
tacrolimus is the likely cause of the hyperkalemia in association with a renal tubular acidosis. The pharmacist describes a 
plan for management of this probable adverse drug reaction and explains why the current treatment approach using i.v. 
calcium, insulin, and 50% dextrose in water has been largely ineffective. This intervention, including review of the case 
and provision of a recommendation, is achieved in less than 15 minutes.
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and bias.5 A  variety of errors may be 
committed, or biases introduced, at 
various phases in the reasoning pro-
cess.5 Overconfidence in the ability to 
recognize patterns may lead to the dis-
regard of other plausible hypotheses. 
Error may result from premature 
closure of the analytic process or 
failure to collect all pertinent data 
that may influence decision making. 
Confirmation bias may be introduced 
when one relies heavily on evidence 
that confirms a hypothesis while 
ignoring evidence that suggests an 
alternative causation.5 Consideration 
also needs to be given to base rate ne-
glect, the disregard of an event’s true 
rate of occurrence.5 For example, in 
our scenario, one must consider that 
renal tubular acidosis is a relatively 
uncommon occurrence associated 
with tacrolimus; all other hypotheses 
must be carefully considered before 
attributing causality to tacrolimus. 
Availability bias is introduced when 
one overestimates the likelihood of 
an event because of recent prior ex-
posure to that event.5 Such bias may 
occur because the prior event was 
particularly memorable to the deci-
sion maker from an emotional per-
spective or because the event was 
dramatic in presentation. Additional 
cognitive errors may be committed 
because of lack of knowledge, mis-
interpretation of the available data, 
and inaccurate extrapolation of 
published evidence to the clinical 
situation.4,5 Awareness of the types 
of cognitive errors and biases, and 
awareness of self (i.e., one’s strengths 
and limitations as a problem solver), 
are needed to prevent errors from 
occurring.

Overall, clinical reasoning requires 
the use of analytic reasoning skills, the 
ability to recognize patterns and make 
meaningful associations, and the ability 
to recognize and minimize cognitive 

errors and biases. Keep in mind that 
analytic and nonanalytic reasoning are 
not mutually exclusive processes. In an 
attempt to simplify this concept, clin-
ical reasoning may be described using 
an equation adapted from the work of 
Eva2 (shown above).

Teaching clinical reasoning

In 1990, a Delphi research pro-
ject involving 46 theoreticians led to 
the identification of the core cognitive 
skills and dispositions involved in crit-
ical thinking.6 These elements can also 
be used to describe one who possesses 
clinical reasoning skills (Table 1).6 
Before attempting to teach the process 
of clinical reasoning, it is important to 
be aware of these characteristics. Next, 
it is important to reflect on your learner. 

As preceptor, the following questions 
should be asked and answered about 
your learner:

 • What is the extent of experience of 

the learner? Is the learner a pharmacy 

student, postgraduate year (PGY) 1 

resident, PGY2 resident, or entry-level 

practitioner with residency training?

 • Is the learner aware of his or her 

strengths and areas of needed im-

provement? What does his or her self-

inventory of practice skills reveal?

 • Is the learner organized in his or her 

delivery of information?

 • Can the learner retrieve information 

in a timely manner?

 • What is the quality of the informa-

tion retrieved from the literature or 

patient record?

Table 1. Cognitive Skills and Dispositions Important for Critical Thinking 
and Clinical Reasoning6

Item Description

Cognitive Skills

 Interpretation Comprehend and express the meaning or significance of a 
wide variety of experiences

 Analysis Identify relationships among statements, questions, and 
concepts; identify unstated assumptions

 Evaluation Assess the credibility of statements

 Explanation State and justify one’s reasoning 

 Self-regulation Self-consciously monitor one’s cognitive skills; self-police

Dispositions

 Inquisitiveness Display a desire for learning and self-learning, even when 
the application of knowledge is not readily apparent 

 Systematicity Organized, orderly, focused, and diligent in inquiry

 Analyticity Apply reasoning and use evidence to solve problems 

 Truth-seeking Eager to seek the best knowledge in a given context; cou-
rageous about asking questions; honest and objective in 
pursuing inquiry

 Open-mindedness Tolerant of divergent views

 Self-confidence Trusting in the soundness of one’s judgments 

 Maturity Judicious in one’s decision making

Equation 1.
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 • What is the extent of the learner’s 

knowledge, as demonstrated in daily 

problem solving?

By aligning the cognitive skills 
and dispositions toward clinical rea-
soning in Table 1 with information 
obtained about the learner, an ini-
tial teaching and learning plan can 
be developed. As an example, con-
sider a learner who is a PGY1 resident 
with a strong entry-level knowledge 
base. While working with her, you 
observe that she is quite organized 
and adept at retrieving pertinent 
patient-specific information, but she 
is hesitant to draw conclusions and 
formulate a treatment plan. This res-
ident appears highly motivated and 
aware of her limitations. Alignment of 
these findings with the cognitive skills 
associated with clinical reasoning 
suggests that this resident would 
most benefit from continued mod-
eling of the decision-making process 
by the preceptor; continued immer-
sion in patient experiences that have 
real consequences to build pattern 
recognition; and instructional activi-
ties that focus on the ability to make 
meaningful associations between the-
oretical concepts, patient findings, 
and published evidence. In contrast, 
a PGY1 resident with a weaker know-
ledge base and poorly organized 
presentations of patient information 
would best benefit from an educa-
tional plan directed at building and 
organizing knowledge from which to 
improve analytic reasoning skills.

In general, the novice practitioner is 
most apt to rely on previously acquired 
knowledge as the foundation for clin-
ical reasoning. Although a vast amount 
of information may be stored in long-
term memory, higher-level thinking 
requires the extraction and discrimina-
tion of information relative to a specific 
patient situation.2,4 Moreover, a know-
ledge base cannot remain static; new 
information gained from discovery, 
experience, and literature review 
must be incorporated and organized 
into current knowledge.2,4 To incorpo-
rate newly acquired information into 

long-term memory, connections or 
associations must be made between 
observations, theory, and previously 
stored information. One must also ac-
quire the ability to determine when an 
association cannot be made or a pat-
tern does not fit. To meet these ends 
and foster the development of clinical 
reasoning in the novice practitioner, 
precepting in the experiential setting 
should be focused on the following:

 • Assisting the learner in further 

building his or her knowledge base;

 • Assisting the learner in retrieving 

pertinent information from his or her 

knowledge base by asking questions 

that build associations between 

observations, knowledge, and evi-

dence; and

 • Immersing the learner in pa-

tient experiences that have real 

consequences in order to build 

skills in pattern recognition, time-

efficiency, hypothesis generation, 

and hypothesis testing.

Teaching strategies in the 
experiential setting

A number of teaching strategies 
can be employed to facilitate the de-
velopment of clinical reasoning. Three 
strategies that focus on particular areas 
of the learner’s development will be 
discussed.

Building the knowledge 
base: Application of script 
theory.  Experts on clinical reasoning 
remind us that the ability to reason is 
contingent on a well-developed know-
ledge base.7 As such, we need to contin-
ually build our knowledge base while 
also fostering the development of our 
learner’s knowledge base. To do so, 
consideration should be given to script 
theory. This theory is based on the 
premise that memories and knowledge 
are organized in our brain as structures, 
or scripts.8 When confronted with a sit-
uation, retrieved memory in the form of 
a script allows us to interpret that situa-
tion, identify missing pieces of informa-
tion specific to the situation, and make 
predictions about specific aspects of 

the situation. As an example, consider 
an upcoming medical appointment at 
a doctor’s office. Your mental script for 
this visit has been built from your pre-
vious encounters as a patient. The script 
would typically include the check-in 
process, the taking of vital signs, med-
ication reconciliation, a review of your 
medical history, and then a physical 
examination performed by your phy-
sician. This mental script allows you 
to set expectations for the current en-
counter and identify any deviations 
or missing elements. Should you be 
ordered additional laboratory tests 
or referred to a specialty practitioner, 
your predictions about the encounter 
would change, and these new elements 
would be incorporated and organized 
into your prior script. Script theory 
contends that we interpret current 
events by relating them to previously 
constructed scripts containing bundled 
knowledge, sets of related experiences, 
and assumptions.3,8 Scripts are versa-
tile and flexible structures that allow 
for incorporation of new knowledge 
and new experiences. Relating this 
theory to the field of medicine, illness 
scripts are defined as structured mental 
summaries of a provider’s knowledge 
about diseases.8 When confronted with 
a patient-specific query or encounter, 
the provider draws from previously 
stored knowledge in the form of illness 
scripts to guide reasoning. As such, ill-
ness scripts serve as the foundation of 
clinical reasoning, and their content 
varies depending on the provider’s 
knowledge and experiences.

Medical educators advocate the de-
velopment of illness scripts as building 
blocks for clinical reasoning.3,8 To illus-
trate the application of script theory, re-
turn to our original scenario regarding 
the patient with hyperkalemia (Box). 
When confronted with this case, a se-
ries of illness scripts would “open” in 
the mind of the seasoned practitioner. 
Each preidentified illness would be 
associated with hyperkalemia. Notice 
the structure and organization of these 
scripts, as described in Table 2. This 
mental schema is developed and or-
ganized over time in the long-term 
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memory of the seasoned practitioner, 
and the contents are based on the 
practitioner’s unique experiences, prior 
instruction, and self-learning. Features 
of the current case (i.e., onset, other 
presenting symptoms, epidemiology, 
and responses to current and previous 
treatments) would be examined against 
each of the scripts. Networking of the 
scripts would lead to the identification 
of commonalities and discrepancies 
between the new case and stored 
knowledge. A  pattern would likely 
emerge between features of the new 
case and one of these illnesses, ulti-
mately leading to a hypothesis. In other 
words, application of an organized 
body of knowledge and experiences, or 
scripts, would guide clinical reasoning.

In the field of medicine, the net-
working of illness scripts is a core feature 
in the clinical reasoning process, hy-
pothesis testing, and decision making.3 
In the field of pharmacy, illness scripts 
also serve as a key component in the 
problem identification process; how-
ever, richly developed medication scripts 
(i.e., mental files that compare and con-
trast related features of medications) are 
most instrumental in decision making 
relative to drug-related problems. As a 
preceptor, one must appreciate learners’ 
challenges in first building these mental 
files, then developing the ability to navi-
gate through both illness and medication 
scripts to generate sound hypotheses re-
garding drug-related problems.

The mental schema that you, the 
preceptor, have developed over time 
cannot be borrowed or transferred to 
your student. Instead, the preceptor 
needs to aid learners in developing 
and refining their own illness and 
medication scripts. How do we do 
so? In the classroom, use of concept 
mapping promotes the networking or 
bundling of concepts and data, thereby 
promoting the development of illness 
and medication scripts.8 Problem-
based learning (PBL) also aligns well 
with the tenets of script theory.8 PBL 
involves learning through the in-
vestigation of real-world problems; 
it promotes self-investigation and 
self-discovery. In a PBL environment, 
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scripts are developed through the 
sharing of observations aloud (i.e., 
development of verbal cues) and 
through the active process of relating 
newly discovered information into 
existing knowledge. In the experi-
ential setting, most would contend 
that informal discussions about com-
monly encountered diseases allow 
for the refinement of illness and med-
ication scripts. However, such topic 
discussions are typically focused on 
a single illness or disease, not on the 
differentiating features of related 
conditions or related medications. To 
promote the development and refine-
ment of illness and medication scripts 
in the experiential setting, the fol-
lowing strategies may be considered:

 • Focus discussions on illnesses that 

the learner has encountered or is 

most likely to encounter during 

the specific clinical experience, not 

those that may be encountered. For 

example, in a cardiology rotation, 

discussions on heart failure and acute 

coronary syndrome should have 

higher priority than discussions on 

myocarditis or pericarditis.

 • Relate the discussions to encountered 

patients to build pattern recognition. 

Compare and contrast the discrimi-

nating features between illnesses and 

between medications. For example, 

how did edema present in the patient 

with heart failure versus the patient 

with nephrotic syndrome? How did 

you determine, based on laboratory 

test values, that your patient had a 

drug-induced prerenal azotemia 

versus an acute tubular necrosis?

 • Use the whiteboard or chalkboard 

to physically construct illness or 

medication scripts. For example, 

after observing the effects of a loop 

diuretic in a patient with heart failure, 

ask the learner to develop a medi-

cation script that compares 3 loop 

diuretics—bumetanide, furosemide, 

and torsemide—in terms of initial 

dose, onset of effect, oral bioavail-

ability, and duration of effect. In a 

patient with a rash that is suspected 

to be caused by a cephalosporin, 

ask the learner to develop an illness 

script differentiating maculopapular 

rash, urticaria, and fixed drug 

eruption based on incidence, type 

of lesion, body distribution, onset, 

and recommended treatment. 

After the scripts have been drafted 

on the whiteboard, aid the learner 

in identifying knowledge gaps for 

self-investigation.

Application of script theory can 
allow for the refinement and further de-
velopment of the learner’s knowledge 
base.3 By building illness and medi-
cation scripts, the learner enhances 
the foundation of clinical reasoning 
from which nonanalytic and analytic 
processes can evolve.

Making associations and 
building skills at pattern 
recognition: The art of the 
question

While building and refining the 
knowledge base, the learner must 
also develop the ability to recognize 
patterns between stored evidence 
and current encounters. This ability is 
largely dependent on experience, but 
it can also be enhanced through effec-
tive questioning. A valuable exercise for 
preceptors is to reflect on one’s manner 
of questioning the learner. As part of 
this reflection, it is important to ask 
oneself the following questions:

 1. Do I typically pose open-ended 

(divergent) or closed (convergent) 

questions?

 2. Do I grill the learner with questions 

or do I typically use Socratic 

questioning?

 3. When a learner does not know 

the answer to a question, how do 

I respond?

 4. Do I relate the questions to the pa-

tient encounter or are the questions 

more general in nature?

 5. Do I ask the learner to summarize 

what he or she has learned following 

my questioning?

 6. Do I ask the learner what he or she 

will self-investigate?

Effective questioning has been 
described as a powerful device to pro-
mote critical thinking and reasoning.9 
Questions can be used to measure 
knowledge, to gauge how the learner 
supports a hypothesis or a proposed 
treatment plan, to explore nonanalytic 
and analytic reasoning, and to ex-
amine metacognitive knowledge (i.e., 
an awareness of one’s cognition).10 
Overall, the type of questioning heavily 
influences the development of in-
formation networking and mental 
schema. To promote the transfer of 
knowledge into long-term memory, 
associations, or links, between data, 
experiences, and concepts must be 
made.9 To illustrate the impact of 
questioning on the development of 
mental schema, refer back to the pa-
tient case scenario (Box). Assume in 
this scenario that the learner was not 
able to recognize the pattern of evi-
dence supporting an association be-
tween tacrolimus and hyperkalemia. 
Instead, the learner hypothesized that 
the patient’s rising potassium concen-
tration was related to impaired renal 
function in the setting of elevated 
blood glucose concentrations. To pro-
mote the development of associations 
between knowledge and observations, 
the following questions could be 
entertained:

 • When i.v. calcium, insulin, and 50% 

dextrose injection in water were 

administered, the patient’s potassium 

concentration remained elevated. 

How does this finding affect your 

hypothesis?

 • If the patient responded better to a 

cation-exchange resin, how would 

this finding affect your hypothesis?

 • If the patient’s creatinine clearance 

was calculated as only 10 mL/min 

lower than baseline, how would this 

affect your hypothesis?

Questions that facilitate the de-
velopment of associations will ask 
the learner to relate their impressions 
and prior knowledge to their cur-
rent observations.9 Presenting a bat-
tery of questions to the learner, often 
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described as “grilling,” does not typ-
ically promote the development of 
associations for incorporation of in-
formation into long-term memory.11,12 
Convergent questions (e.g., Does 
tacrolimus cause hyperkalemia? 
What is the mechanism by which 
this occurs? Why did you overlook 
tacrolimus as the cause in this case?) 
can be perceived as confrontational by 
the learner, thereby shutting down the 
learning process. The use of “If …, then 
…” questions allows for relationships 
to be made between concepts and 
observations, thereby facilitating pat-
tern recognition.

Maximizing the 
clinical experience: 
Applying experiential 
educational theory

Immersion of the learner in 
clinical experiences that have real 
consequences is essential for the devel-
opment of clinical reasoning. However, 
immersion alone is not effective. The 
preceptor needs to actively engage in the 
4 roles of precepting (i.e., instructing, 
modeling, coaching, and facilitating) 
with the learner.13 The need for mod-
eling cannot be overstated. In this 
role, the preceptor demonstrates clin-
ical reasoning by sharing observations 
aloud and explaining one’s thought 
process. As stated by Dhaliwal14 in his 
article “The Mechanics of Reasoning,” 
“students learn reasoning by listening 
to others reason.” Modeling involves 
explaining associations and describing 
observed patterns, missing informa-
tion, and discrepancies. The learner 
cannot borrow the preceptor’s mental 
schema, but the preceptor can facili-
tate the development of the learner’s 
networking of scripts by modeling how 
data are prioritized and organized for 
decision making. Effective modeling 
will empower the learner, allowing 
for a distancing of the preceptor into 
the roles of coach and facilitator of 
learning.

Experts in experiential education 
such as Kolb15 remind us that interaction, 
continuity, reflection, and independent 
learning are the most important features 

of effective experiences. Kolb describes 
the process of experiential education as 
a 4-phase cycle, with the 4 phases being 
immersion in a concrete experience 
(e.g., patient encounter), reflective ob-
servation, abstract conceptualization, 
and active experimentation.15 As a sim-
plification of this model, consider the 
3 phases of do (i.e., go forth and have 
a patient encounter), review (i.e., ana-
lyze what transpired and identify what 
learning opportunities were gained 
from the experience), and plan (i.e., 
identify how the current experience and 
the knowledge gained from it will influ-
ence future encounters). Involvement 
in each of these phases of experiential 
learning promotes the development of 
clinical reasoning.

To aid the learner in the organiza-
tion of thought and the development 
of a time-sensitive practice, preceptors 
should consider employing elements of 
the One-Minute Preceptor Technique.16 
This teaching method, originally 
described for use in ambulatory care 
clinics, largely focuses on maximizing 
the preceptor’s time with a learner by 
providing effective clinical questioning 
and feedback.

The One-Minute Preceptor model 
involves the following 5 steps in the 
precepting process16:

 1. Get a commitment. After the learner 

has had a concrete experience, ask 

the learner for his or her thoughts 

on the case. In particular, request 

a “one liner,” a brief summary of 

the patient encounter. For ex-

ample, “The patient is 3 weeks 

post-orthotopic heart transplanta-

tion and has chronic asymptomatic 

hyperkalemia, with potassium 

concentrations ranging from 5.7 to 

6.2 meq/L, in the setting of stable 

renal function and high-normal 

serum glucose concentrations.” 

Following provision of the one-line 

summary, ask the learner to commit 

to a position regarding the case. 

What does the learner think is going 

on with this patient? As the pre-

ceptor, do not share your opinions 

on this case.

 2. Probe for supporting evidence. Ask 

probing questions to identify the evi-

dence that the learner is using to sup-

port his or her position on the case. 

In this step, the goal is to identify the 

learner’s reasoning skills. What data 

(i.e., evidence, observations, and 

concepts) are being relied on by the 

learner to form a hypothesis?

 3. Reinforce what was done well. Provide 

positive feedback to encourage the 

learner. Was the learner organized in 

his or her presentation of the case? 

Was there attention to detail and to 

the timeliness of the situation?

 4. Give guidance about errors and 

omissions. Correct mistakes. 

Misinterpretations of data, inappro-

priate extrapolation of information 

to the case, and other cognitive 

errors need to be corrected. Offer 

constructive comments that chal-

lenge the learner’s assumptions and 

that identify biases or errors so that 

the learner may develop self-po-

licing behaviors.

 5. Teach a general principle. Almost 

every case illustrates a general 

concept or principle that can be 

applied to future cases. Identify one 

teaching point illustrative of this 

case. Keep in mind that your choice 

of a teaching point may have sub-

stantial implications on the learner’s 

development or refinement of 

mental schema. The teaching 

point may be specific not only to 

medications or illnesses but also to 

the method by which the learner 

prioritized, processed, organized, or 

analyzed information in the case.

Conclusion

Clinical reasoning involves higher-
level thinking and is dependent on 
the development of mental constructs 
or organized bundles of know-
ledge obtained from observation, 
experience, and self-investigation. 
A  number of teaching strategies can 
be used to assist the pharmacy pre-
ceptor in promoting the development 
of clinical reasoning in the experien-
tial setting.
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