
COMMENTARY

Teaching Critical Thinking and Problem-Solving Skills
to Healthcare Professionals

Jessica A. Chacon1
& Herb Janssen1

Accepted: 15 October 2020
# International Association of Medical Science Educators 2020

Introduction

Determining approaches that improve student learning is far
more beneficial than determiningwhat can improve a professor’s
teaching. As previously stated, “Lecturing is that mysterious pro-
cess by which the contents of the note-book of the professor are
transferred through the instrumentation of the fountain-pen to the
note-book of the student without passing through the mind of
either” [1]. This process continues today, except that the profes-
sor’s note-book has been replaced with a PowerPoint lecture and
the student’s note-book is now a computer.

In 1910, the Flexner report noted that didactic lectures were
antiquated and should be left to a time when “professors knew
and students learned” [2]. Approximately 100 years later, the
Liaison Committee on Medical Education (LCME) affirmed
Flexner’s comment and suggested that student learning must
involve active components [3]: It seems somewhat obscured
that almost 100 years separated these two statements.

Our strategy requires the following: student engagement in
the learning process; a curriculum that develops a foundation
for each student’s knowledge acquisition; focusing primarily
on student learning instead of professor teaching; helping en-
able students develop critical thinking skills; and encouraging
students to develop “expertise” in their chosen discipline.

Six fundamental topics that play a role in the development
of a health sciences student’s critical thinking ability will be
described. In “Section I,” these topics will be discussed inde-
pendently, highlighting the importance of each. In “Section II:
Proposed Curriculum and Pedagogy to Improve Student
Learning,” the topics will be united into a practical approach
that can be used to improve student learning, curriculum, ped-
agogy, and assessment.

Section I

Foundation Knowledge

Students use mnemonics to provide a foundation for new in-
formation. Althoughmnemonics help students associate infor-
mation that they want to remember with something they al-
ready know, students learn tads of information that is not
placed into a practical, meaningful framework developed by
the student [4, 5]. This commentary highlights the problem of
recalling facts when these facts are presented in isolation. The
responsibility for this resides not with the student, but with a
curriculum that teaches isolated facts, instead of integrated
concepts.

A taxonomy for significant learning presented by Dr. Fink
emphasizes the need to develop foundational knowledge be-
fore additional information can be learned in an effective man-
ner [6]. He provides suggestions on developing specific learn-
ing goals in given courses. Two of his most important criteria
are (1) the development of a foundation of knowledge and (2)
helping students “learn how to learn” [6].

Learning Approaches and Abilities

Howard Gardner introduced the concept of multiple intelli-
gences in the 1980s [7]. Gardner expanded this idea to include
intelligence in the areas of (1) Verbal-linguistic, (2) Logical-
mathematical, (3) Spatial-visual, (4) Bodily-kinesthetic, (5)
Musical, (6) Interpersonal, (7) Intrapersonal personal, (8)
Naturalist, and (9) Existential. He concluded that students gift-
ed in certain areas will be drawn in that direction due to the ease
with which they excel. While it is important to recognize these
differences, it is crucial to not ignore the need for student de-
velopment in areas where they are less gifted. For example,
students gifted in mathematics who fail to develop intraperson-
al and interpersonal skills will more likely become recluse,
limiting their success in real-world situations [7, 8]. Similar
examples can also be found in the medical world [7, 8].
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Based on Gardner’s work, it seems evident that students
admitted to our health sciences schools will arrive with differ-
ent skills and abilities. Despite this, educators are required to
produce graduates who have mastered the competencies re-
quired by the various accrediting agencies. Accomplishing
this task demands sensitivity to the students’ different
abilities. While the curriculum remains focused on the com-
petencies students must demonstrate when training is com-
plete. Creating this transition using a traditional lecture format
is difficult, if not impossible.

Active Engagement

In 1910, Flexner suggested that didactic lecture is important;
however, it should be limited only to the introduction or con-
clusion of a given topic [2]. Flexner stated that students should
be given the opportunity to experience learning in a context
that allowed them to use scientific principles rather than em-
pirical observations [2]. Active engagement of the student in
their learning process has been recently promoted by the
LCME [3]. This reaffirmation of Flexner’s 1910 report high-
lights the incredibly slow pace at which education changes.

Critical Thinking

Critical thinking is an active process that, when applied ap-
propriately, allows each of us to evaluate our own activities
and achievements. Critical thinking also allows an individual
to make minor, mid-course corrections in thinking, instead of
waiting until disastrous outcomes are unavoidable.

Educators in Allied Health and Nursing have included
critical thinking as part of their curriculum for many years
[9]. Medical educators, on the other hand, have not fully
integrated critical thinking as part of their curriculum [10,
11].

Bloom’s taxonomy has often been used to define curricu-
lum [12]. The usefulness and importance of Bloom’s taxono-
my is not to be underestimated; however, its limitations must
also be addressed. As Bloom and his colleagues clearly stated,
their taxonomy describes behavioral outcomes and is incapa-
ble of determining the logical steps through which this behav-
ior was developed [12]. Bloom highlights this shortcoming in
his initial book on the cognitive domain. He described two
students who solved the same algebra problem. One student
does this by rote memory, having been exposed to the prob-
lem previously, while the other student accomplishes the task
by applying mathematical principles. The observer has no
way of knowing which approach was used unless they have
prior knowledge of the students’ background [12]. The impor-
tance of this distinction becomes apparent in medical prob-
lem-solving.

Contextual Learning

Enabling students to learn in context is critical; however, try-
ing to teach everything in context results in a double-edged
sword [13]. On the one hand, learning material in context
helps the student develop a solid foundation in which the
new information can be built. On the other hand, the educator
will find it impossible to duplicate all situations the student
will encounter throughout his or her career as a healthcare
provider. This dilemma again challenges the educator to de-
velop a variety of learning situations that simulate real-world
situations. It seems that “in context” can at best be developed
by presenting a variety of patients in a variety of different
situations.

In the clinical setting, the physician cannot use a strict
hypothesis-driven study on each patient, but must treat pa-
tients using the best, most logical treatment selected based
on his or her knowledge and the most reliable information.

Development of Expertise

Several researchers have studied the characteristics required of
expert performance, the time required to obtain these traits,
and the steps that are followed as an individual’s performance
progresses from novice to expert.

Studies involving expert physicians have provided data
that can be directly used in our attempt to improve curriculum
and pedagogy in the healthcare profession. Patel demonstrated
that medical students and entry-level residents can recall a
considerable amount of non-relevant data while the expert
cannot [14]. Conversely, the expert physician has a much
higher level of relevant recall, suggesting they have omitted
the non-relevant information and retained only relevant infor-
mation that is useful in their practice. Using these methods, the
expert physicians produce accurate diagnosis in almost 100%
of cases, while the medical students can achieve only
patricianly correct or component diagnosis only [14].

In the healthcare setting, both methods are used. The expert
physicians will use forward reasoning when the accuracy of
the data allows this rapid problem-solving method. When the
patient’s conditions cannot be accurately described using
known information, the expert diagnostician will resort to
the slower hypothesis-driven, backward reasoning approach.
In this manner, the highest probability of achieving an accu-
rate diagnosis in the shortest time will be realized [14].

Section II: Proposed Curriculum
and Pedagogy to Improve Student Learning

The following section will outline several distinct but interre-
lated approaches to accomplish the six educational principles
discussed above. The topics will be highlighted as they apply
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to the specific topic and each section will be comprised of
curriculum, pedagogy, and assessment.

Developing a Knowledge Base Using Active Learning
Sensitive to Students’ Abilities

Students admitted into healthcare training programs come
from various backgrounds. This is both a strength for the
program and a challenge for the educator. The strength is
recognized in the diversity the varied backgrounds bring to
the class and ultimately the profession. The challenge for the
educator is attempting to provide each student with the mate-
rial and a learning approach that will fit their individual ability
and knowledge level. The educator can provide prerequisite
objectives that identify the basic knowledge required before
the student attempts the more advanced curriculum.
Scaffolding questions can also be provided that allow students
to determine their mastery of these prerequisite objectives.
Briefly, scaffolding questions are categorized based on com-
plexity. Simple, factual questions are identified with a sub-
script “0” (i.e. 1.0, 2.0, etc.). Advanced questions have a sub-
script suggesting the estimated number of basic concepts that
must be included/combined to derive the answer.

Using technology to provide these individual learning op-
portunities online allows each student to address his or her
own potential deficits. Obviously, those who find their knowl-
edge lacking will need to spend additional time learning this
information; however, using technology, this can be accom-
plished without requiring additional class time. This approach
will decrease learning gaps for students, while excluding un-
necessarily repeating material known by others.

Curriculum The curriculum is divided into two parts: (1) con-
tent and (2) critical thinking/problem-solving skills. The basic
knowledge and factual content can be provided online.
Students are expected to learn this by actively engaging the
material during independent study. This saves classroom or
small-group sessions for interaction where students can ac-
tively learn critical thinking/problem-solving skills.

The curriculum should be designed so that students can
start at their own level of understanding. The more advanced
students can identify the level appropriate for themselves and/
or review the more rudimentary information as needed. As
shown by previous investigators, experts omit non-relevant
information so that they can focus on appropriate problem-
solving. Requiring students to learn by solving problems or
exploring case studies will be emphasized when possible.

Pedagogy Technology can be used to deliver the “content”
portion of the curriculum. Voice-over PowerPoints and/or vid-
eo clips made available online through WebCT or PodCast
will allow each student to study separately or in groups at their
own rate, starting at their own level of knowledge. The content

delivered in this fashion will complement the handout and/or
textbook information recommended to the students. This will
provide the needed basic information that will be used as a
foundation for the development of critical thinking and prob-
lem-solving. The flipped classroom and/or team-based learn-
ing can both be used to help facilitate this type of learning.
[15]

Student Assessments It is imperative for students to know
whether they have mastered the material to the extent needed.
This can be accomplished by providing online formative eval-
uations. These will not be used to determine student perfor-
mance; however, the results will be provided to the educator to
determine the class’s progress and evaluation of the
curriculum.

Developing Critical Thinking Skills in the Classroom or
Small-Group Setting

Critical thinking skills are essential to the development of
well-trained healthcare professionals. These skills are not
“taught” but must be “learned” by the student. The educator
provides learning experiences through which the students can
gain the needed skills and experience. Mastery of the content
should be a responsibility placed on the student. Information
and assistance are given to the students, but students are held
accountable for learning the content. This does not indicate
that the educator is freed from responsibility. In fact, the edu-
cator will most likely spend more time planning and prepar-
ing, compared to when didactic lectures were given; however,
the spotlight will be placed on the student. Once the learning
modules are developed, they can be readily updated, allowing
the educators to improve their sessions with each evaluation.

Curriculum Curriculum designed to help student students de-
velop critical thinking/problem-solving skills should be
learned in context. During the introductory portions of the
training, this can be accomplished by providing problem-
based scenarios similar to what will be expected in the later
clinical setting. The transition to competency-based evalua-
tion in many disciplines has made this a virtual necessity.
Critical thinking/problem-solving skills should emphasize
self-examination. It should teach an individual to accomplish
this using a series of steps that progress in a logical fashion,
stressing that critical thinking is a progression of logical
thought, not an unguided process.

Pedagogy The methods of teaching critical thinking can be
traced back to the dialectic methods used by Socrates. Helping
the students learn by posing questions remains an effective
tool. Accomplishing this in a group setting also provides each
student with the opportunity to learn, not only from their mis-
takes and accomplishments, but from the mistakes and
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accomplishments of others. Scenario questions can be present-
ed in a manner similar to those found in many board and
licensure exams. This exposes students to material in a format
relevant to the clinical setting and to future exams. In larger
groups, PowerPoint presentation of scenario questions can be
used. Team-based learning (TBL) is useful in encouraging
individual self-assessment and peer-peer instruction, while al-
so providing an opportunity for the development of critical
thinking and problem-solving skills. After the Individual
Readiness Assurance Test (iRAT) exam, students work to-
gether to answer the Group Readiness Assurance Test
(gRAT). Following this, relevant material is covered by clini-
cians and basic scientists working together and questions
asked using an audience response system. This has been use-
ful in encouraging individual self-assessment and peer-peer
instruction while also providing an opportunity for the devel-
opment of critical thinking and problem-solving skills.

Assessment Formative assessment of the students will be giv-
en in the class session. This can be accomplished using an
audience response system. This gives each individual a chance
to determine their own critical thinking skill level. It will pre-
vent the “Oh, I knew that” response from students who are in
denial of their own inabilities. Summative assessment in the
class will be based on the critical thinking skills presented in
the classroom or small-group setting. As mentioned earlier,
the students will be evaluated on their ability to think critically
and to problem-solve. This will by necessity include evalua-
tion of content knowledge—but only as it pertains to the crit-
ical thinking and problem-solving skills. This will be made
clear through the use of objectives that describe both content
and critical thinking.

Enhancing Critical Thinking Skills in Simulation
Centers and Clinics

The development of critical thinking skills in healthcare is
somewhat unique. In chess, students can start playing using
the same tools employed by the experts (the chess board);
however, in healthcare, allowing students to make medical
decisions is ethically inappropriate and irresponsible.
Simulations centers allow students to gain needed experience
and confidence without placing patients at risk. Once the stu-
dents have mastered simulation center experiences and ac-
quired the needed confidence, they can participate in patient
diagnosis under the watchful eye of the expert healthcare
professional.

Curriculum The student’s curriculum now becomes the entire
knowledge base of each healthcare discipline. This includes
textbooks and journal articles. Students are required to come

well prepared to the clinics and/or hospital having developed
and in-depth understanding of each patient in their care.

Pedagogy Each day, the expert healthcare provider, serving as
a mentor, will provide formative evaluation of the student and
his/her performance. Mentors will guide the student, suggest-
ing changes in the skills needed to evaluate the patients prop-
erly. In addition, standardized patients provide an excellent
method of student/resident evaluation.

Assessment Summative evaluation is in the form of
subject/board exams. These test the student’s or resident’s
ability to accurately describe and evaluate the patient. The
objective structured clinical examination (OSCE) is used
to evaluate the student’s ability to correctly assess the
patient’s condition. Thinking aloud had been previously
shown as an effective tool for evaluating expert perfor-
mance in such settings [16]. Briefly, think aloud strategies
require the student to explain verbally the logic they are
using to combine facts to arrive at correct answers. This
approach helps the evaluator to determine both the accu-
racy of the answer and if the correct thought process was
followed by the student.

Summary

If the time required to develop an expert is a minimum of ten
years, what influence can education have on the process?

Education can:

1. Provide the student with a foundation of knowledge re-
quired for the development of future knowledge and
skills.

2. Introduce the student to critical thinking and problem-
solving techniques.

3. Require the student to actively engage the material instead
of attempting to learn using rote memory only.

4. Assess the performance of the student in a formative man-
ner, allowing the lack of information of skills to be iden-
tified early, thus reducing the risk of failure when changes
in study skills are more difficult and/or occur too late to
help.

5. Provide learning in a contextual format that makes the
information meaningful and easier to remember.

6. Provide training in forward reasoning and backward rea-
soning skills. It can relate these skills to the problem-
solving techniques in healthcare.

7. Help students develop the qualities of an expert
healthcare provider.
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