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Review Article

The double-edged sword of emotions
in medical education: A scoping review

Nahid Toufan', Athar Omid', Fariba Haghani'

Abstract:

Emotions are universal in academic and clinical settings. A student is likely to hope for success,
maybe be worried about failure, or may feel comfortable after an exam. These feelings undoubtedly
affect his/her motivation, effort, academic performance, and progress. This study aimed to investigate
the role of emotion in the learning and performance of medical students and its mechanism. This
study was a scoping review conducted in 2022 to examine the role of emotions in medical education.
The three databases PubMed, ERIC, and Science Direct and the search engine Google Scholar
were searched using the following keywords: “emotion,” “medical student,” “teaching,” “learning,”
and “medical education.” English articles published from 2010 to 2022 were reviewed, and finally,
34 articles that met the inclusion criteria were reviewed. Review of the selected articles showed that
there was a significant relationship between the cognitive system and emotions in the brain. The
conceptual framework of the relationship between cognition and emotion can be explained in the
form of dimensional and discrete views of emotions and based on cognitive load theory. Emotions
affect cognition with the four mechanisms of memory, cognitive resources, cognitive strategies,
and motivation and can be effective in learning self-regulation, clinical reasoning, and academic
achievement of medical students. Emotions in medical education is a double-edged sword. In other
words, it is highly recommended to divide emotions into activating and inactivating, instead of dividing
them into positive and negative ones. In this context, medical educators can use the positive aspects
of nearly all emotions to improve the quality of their teaching.
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Introduction

An important challenge for medical
professors is understanding the
personal factors that lead to effective
learning in medicine and other health
sciences students. Emotion is among the
key personal factors that enormously
impact medical students” achievements.!'?
In other words, education involves our
intellect and feelings.’* Although students
definitely have positive personal
emotions, negative emotions seem to
be more frequent.® Feelings like hope,
worry, and relief undoubtedly affect
the motivation and effort they make to
succeed and even the study strategies
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they adopt.® Previous studies have
emphasized that emotions influence the
process of teaching and learning. It has
an important effect on human cognitive
processes, including comprehension,
attention, learning, memory, reasoning,
and problem-solving.

Although some studies have demonstrated
the relationship between emotions and
learning processes, the present literature
is not conclusive regarding biological,
conceptual frameworks and the mechanism
of this relationship and its operational
uses in medical education. The purpose of
the present study was to fill these gaps to
optimize teaching and learning processes.
The present article would be especially
useful for teachers as their attention toward
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the emotional dimension of learning can significantly
boost students’ learning.’

Materials and Methods

A scoping review was conducted to collect information
on the relationship between emotions and learning in
medical education. Three major databases, namely,
Science Direct, PubMed, and ERIC, and the search engine
of Google Scholar were searched for articles published
from January 2010 to January 2022. The PICO-based
search strategy (Population, Intervention, Comparison,
Outcome) was: (“emotion” OR “emotions” OR “fill*”")
AND (“medical student” OR “medical educat*” OR
“health sciences educat*”) OR “(residence OR resident)
AND (“teaching” OR “learning” OR “academic
performance”). The inclusion criteria were: (a) articles
published from January 2010 to January 2022, (b)
document type of article, (c) English language articles,
and (d) studies published. In addition to the time frame,
the other exclusion criteria were articles related to
learning in general, those not dealing with learning in
medical education, books, non-English language articles,
and editorial publications.

A total of 5396 articles were found in the initial search.
After removing duplicates and considering the language
of publication of the articles and other exclusion criteria,
the summary of 212 articles whose title was appropriate
to the purpose of the study was studied. Out of 212
abstracts read, 53 were evaluated as appropriate, and
the full text was read. Finally, 34 articles were included
in the study [Figure 1].

Results

Definition of emotion from different views
Considering its relationship with other psychological
constructs, emotion is quite a subset of the more general
term called affect. Emotion is divided into two categories:
affective traits and affective states. In this general
classification, mood and emotions are considered two
distinct emotional states; the distinction between moods
and emotions is mainly based on resistance and duration.
Moods tend to be longer and may not be about a certain
incidence, such as depression. At the same time, feelings
are shorter, more intense, and occur in response to a
particular event or activity, such as having anxiety about
a future exam.** What is considered in the current article
is the role of emotion in learning.

Defining emotions is not easy. There are different
definitions of emotions as witnessed in the literature
on medical education concerning different approaches.
Among these, two approaches of neurophysiology and
cognition are of more interest.
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Figure 1: Articles were included in the study

The neurophysiological approach defines emotions based
on psychological and physiological manifestations.*!%
In this approach, emotions cause neurophysiological
changes that alert the organism against favorable or
unfavorable conditions around it. Activation of the
physiological axis of the hypothalamus—pituitary and
adrenal glands, which secrete the hormone cortisol, is
the reason for this approach. This signal triggers somatic
responses like changes in heart rate and blood pressure,
which are often severe and short-lived.[**!

From a cognitive point of view, emotions are an integral
part of human cognitive function. Likewise, cognitive
function is also proven to create emotions. According
to this approach, emotions are only a reflexive reaction
to various situations that may result from a person’s
interpretation of the situation in which they are placed.
According to this view, a person’s mental experience
determines the degree of importance of events and
situations, and the response to the event is based on the
overall value. At the same time, in the neurophysiological
approach, emotional reactions occur without mental
experience.!!

In general, it can be argued that emotions are dynamic,
permanent, and dependent on their contextual situations,
and responding to them is based on the cultural and social
contexts."”! According to these two approaches, emotions
have five components: (a) mental component, such as the
feeling of pleasure, (b) physiological component, such as
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somatic changes, (c) cognitive components, like position
assessment based on the previous experiences and
related perceptual effects such as labeling processes, (d)
motivational component, such as the desire to perform a
particular behavior appropriate to the situation created,
and (e) behavioral component, like specific performance
occurs in an emotional situation that is often, but not
always, purposeful, adaptable, and expressive.!"'*!

One of the types of emotions that is given special
attention within teaching and learning is the emotion
of progress. Pekrun!® defines feelings of progress as
“feelings directly tied to activities or outcomes,” for
example, the joy of being involved with an interesting
patient or the boredom felt during a boring speech. On
the other hand, feelings of success are associated with
the results of success in activities, such as the pleasure of
doing well in an exam or feeling proud after achieving a
high rank from a clinical trainer following a successful
clinical performance.™ Emotions of progress are
closely related to cognitive, motivational, behavioral,
and physiological processes and are described as
positive emotions, such as the joy of learning, hope
for success, and pride, and negative emotions, such as
anger. Feelings are constantly associated with learning
and affect information processing. They are influenced
by educational situations experienced by students in
classrooms and clinical settings. Although the learning
processes and academic emotions are interrelated, it is
shown that what students feel is not just about academic
feelings.! The misbehavior and disrespect of some
patients and entering a new phase may cause different
feelings, such as interest, determination, or curiosity.
Research on medical culture reveals that bullying and
abusing students is common. A survey of undergraduate
medical students in New Zealand and the USA found
that humiliation, along with verbal harassment, was the
most common form of abuse,!”® a behavior that could
affect learning.

An overview of the biological relationship
between emotion and cognition

The past decades have brought about dramatic
explosions in our understanding of the biological basis
of learning. Neuroscientists have more accurately
defined the different signals and pathways within and
between nerve cells involved in learning. They have
retrieved human brain strategies for acquiring and
storing information using functional brain imaging.
Although these achievements have provided many
insights and opportunities to understand the biological
basis of learning and memory in healthy and diseased
brains, the use of this knowledge in education has been
limited. Learning to move information from transient
to more stable memory is for future use. Learning
leads to functional and structural changes in cells and

communication networks between neurons (synapses)
throughout the central nervous system. In learning,
the efficiency of chemical transmission at synapses
between neurons in areas of the brain associated with the
formation of new memories undergoes changes, which
alters the strength of subsequent signals produced, which
is the potential for action in postsynaptic neurons.!!

Recent advances in neuroscience have challenged
the notion that emotions and cognitive functions are
processed separately in the brain.'”! Recently, structures
that are part of the “emotional” limbic system, for
example, the hippocampus, have been shown to play
an active role in cognitive processes, including memory,
as the structures responsible for cognitive functions,
for example, cortex, play active roles in processing
emotional data. However, the input from emotional
systems to cognitive systems is stronger than that
from cognitive systems to emotional systems, which
indicates the priority of processing emotional issues
over cognitive processing. People with brain damage
in the areas involved with emotion lose learning and
decision-making capabilities despite having intact parts
of attention, memory, and reasoning. Therefore, humans
cannot function without emotions.!'

Damasio showed that when emotions are completely
out of the realm of reason, the reason is more flawed,
compared with when emotions play bad tricks on our
decisions; thus, it seems that emotions coordinate one’s
thoughts and actions and produce a set of physiological,
behavioral, inspirational responses that help the
individuals cope with the conditions faced. They trigger
behavior and bring about the motivation that enables
the person to deal with the situation.!! For instance,
stress-related molecular signals amplify synapses in brain
circuits that affect memory and learning. However, high
levels of stress can have opposite effects.'®! Compared
with ordinary memories, events related to anxiety
factors that are stored in memory through the amygdala
pathway are at the risk of being lost.!"¥! In addition,
contrary to entertainment which may improve memory,
tedious education can stimulate superficial learning. In
one study, 10 young adults were shown six pleasant,
neutral, or unpleasant pictures with six irrelevant words.
Word recall was significantly higher after seeing images
that induced a pleasant mood (35.7%), compared with
seeing images that were neutral (23.9%) or induced a
negative mood (23.6%). Simultaneous brain activity
was assessed using functional Magnetic Resonance
Imaging (fMRI) scanning. Active areas included the
parahippocampal gyroscope when viewing pleasant
images, while the amygdala and fear-related areas were
active when viewing unpleasant images, with weaker
word recall. In another study, 66 young people were
shown 10 min of entertaining comedy, a relaxing or
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scary documentary. Next, they were shown a series of
words to determine if each word was the same word
they had previously been given while watching the film.
Scores were the highest after comedy and the worst after
horror clips.!"!

Conceptual framework and hypotheses

Scientists have different views on emotions, including
the dimensional versus discrete views. The assumption
in dimensional models of emotions is that all positive
emotions have the same effect on cognition, distinct
from the effect of negative emotions. Contrary to this
view, the discrete approach to emotions is based on
the assumption that positive or negative emotions do
not have the same effect on cognition in all situations,
and their effect depends on the individual’s previous
experiences. Also, in some theories, the dimensions and
background of the emotions are not considered, but the
cognitive burden created is deemed important.

In the following perspective, five theories are discussed
considering the three dimensions of emotion (level of
stimulation, value, and dependence on the goal):

In the Arousal level model, the level of emotional
stimulation determines its effect on cognition. All
provocative emotions reduce attention to side issues
and the cause of emotion. In contrast to emotions that
are not provocative, regardless of their positive or
negative value, they are accompanied by a decrease in
cognition. In addition, anger and rage can be irritating,
regardless of the value they may hold. Stimulation refers
to physiological activation or inactivation.!'?!

In the Valence value model, the value of any emotion
that refers to its inherent pleasure or unpleasantness is
reported as positive or negative. Positive emotions are
the focus of cognitive activity.!!

As for the Goal relevance model, goal-related emotions
stimulate cognition; especially, pre-goal emotions are
more effective than post-goal ones.

Also, the Circumplex model considers two capacities,
namely, positive or negative, and two degrees of arousal,
that is, strong or weak, for emotions. The combination
of the stimulus and the value of a feeling is considered
effective in the amount of cognition. Accordingly, all
emotions with a stimulus and a positive value load
similarly affect cognition.!"!!

Finally, in the Control-value theory model, Pekrun
uses three dimensions of emotion, namely, emotion
capacity (pleasant vs. unpleasant), degree of
activation (activation vs. deactivation), and emotion
focus (activity vs. outcome), which provide a

three-dimensional classification of feelings of success. For
example, fatigue in a dull speech is a negative, inactive,
and activity-related emotion, while pride in achieving
a correct diagnosis in a challenging case is a positive,
activating, and outcome-related emotion.®202!]

According to the dimensional approach to emotions,
repeated exposure to a certain activity or outcome
eliminates the need for conscious cognitive evaluation.
For instance, when a teacher says, “Who is ready for the
competition?,” many students become anxious when
they evaluate the word “competition,” without the need
for conscious cognitive effort.!"’!

In the Discrete Models of Emotions, the effect of emotions
on cognition is not always fixed. These emotions trigger
specific physiological behaviors and responses and allow
individuals to deal with emotion-provoking events.!!

Finally, cognitive load theory assumes that active
memory can hold a limited number of elements (typically
seven to nine) for a limited time (up to 20 s). It can
originate from the environment or recover a person’s
long-term memory. Active memory load is under
the influence of information complexity (intrinsic
load), the way the task is presented (extraneous
load), and the creation of a schema for new learning
elements (germane load). Emotions can be effective by
creating an additional burden on the intrinsic load, while
artificially removing the feeling from the intrinsic load
can lead to oversimplification. Excitement makes the
students repeatedly think about learning in a learning
session, which itself affects the German load, or in other
words, learning. Paradoxically, reviewing the emotions
associated with learning reviews the learning session’s
content and consolidates learning.?*!

Mechanisms of impact of emotion on cognition
Emotions affect learning through different mechanisms.
Schunk et al.’s (2008) classification of the mechanism of
emotions’ effect on learning seems useful in this regard.
Moreover, emotions can affect students” success through
two main cognitive and motivational pathways and
four mechanisms. The cognitive path discusses three
mechanisms of memory, cognitive, and metacognitive
learning strategies and the optimal use of cognitive
resources. Motivation comes in the second path and as
the fourth mechanism.[61324%]

Memory

The first way emotions are believed to affect learning
and performance is through the processes of storing and
retrieving information, or the so-called mood-dependent
memory. Mood-dependent memory refers to emotional
states learned simultaneously with information
encrypted in long-term memory.[!
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Attention and perception are the first stages of
information processing and, as a “filter,” allow only a
part of the vast realm of information around us to be
processed.”! Negative emotions and learning materials
attract students” attention and process new information.
As aresult, this information is not “recorded.”! On the
other hand, they cause the person to ignore (parts of)
what is learned because of negative attitudes toward
it. They are automatically activated in memory, and
they tend to avoid it.’? They also tend to limit people’s
attention to detail.

For this reason, they facilitate more accurate decisions.
On the other hand, positive emotions improve our
attention to work™! and cause people to focus on
the generalities of the learning event. This extensive
processing style may enable learners to discover the
connection between learning events, thus increasing the
likelihood of transferring knowledge and skills to new
situations.!'”*7!

However, both positive and negative emotions can be
detrimental to learning and divert students” attention
to something unrelated to learning. In addition,
the interpretation of events is often influenced by
individuals’ current emotional states. For example,
anxiety, even if mild, is associated with an increased
interpretation of ambiguous stimuli (facial expressions,
social situations, or homophones heard as “color” vs.
“death”) as a threat factor. Finally, emotions can act as
information. People innovatively trust their emotions to
judge the world around them.™

Encryption is how newly recorded information is
combined with what has been previously stored. This
process directly affects the ability to retrieve information
in the future. Learning relies on encrypting new
information, and performance depends on retrieving
it from memory.? Mood matching and dependence
theories show that emotionally charged information is
more accurately coded and better remembered.")

Although negative emotions, such as fear, reduce the
ability to process information, low anxiety levels lead
to greater curiosity and engagement with learning
activities.”?l Compared to ordinary memories, events
related to emotional and stressful factors are recorded
in memory through the amygdala pathway, resulting
in stronger encryption and retention of information.!**!

The ability to retrieve information is an important
part of learning. One potential explanation for the
increased memory of emotional events is that the person
experiencing an emotional response is more likely to
mentally practice the event or “think” more about it.
More unintentional retrieval of emotional events and

experiences is likely to enhance the learning of emotional
experiences. Also, negative events are spontaneously
remembered more than positive events. For instance, one
study found that although both negative and positive
events are subject to involuntary retrieval, retrieval of
negative involuntary memories related to life events is
more common. On the other hand, paramedics disrupt
the recall of previously learned information during an
emotional event, such as drug dose calculation formulas."!

Cognitive resources

The second cognitive pathway through which emotions
affect learning is their impact on cognitive resources.
Cognitive Load Theory assumes that working memory
can accommodate a limited number of elements.
Emotional information is usually given priority in
mind.® Positive and negative emotions consume active
memory by focusing on the subject of emotions, and by
occupying the working memory space, they leave less
cognitive resources to process learning activities. An
example is the explanation of the cognitive burden of
experimental work on test anxiety and its negative impact
on learning.*"**! Even emotions that are considered
mild on the Positive and Negative Affect Schedule
scale prevent undergraduate psychology students from
learning about physiological concepts.”*! Interestingly,
positive emotions do not appear to consume cognitive
resources in the destructive way negative emotions do.
This different and asymmetric effect between positive
and negative emotions is not well understood and needs
further exploration.!?!

Cognitive strategies

The third cognitive pathway, which links emotions to
learning, is different in using cognitive and metacognitive
thinking strategies. Recent studies have shown that
students who experience negative moods use less
in-depth processing strategies because deep content
processing requires more interaction and a positive
approach to academic assignments. In contrast,
positive emotions are thought to lead to greater
interaction and deeper processing strategies./**! Positive
emotions related to learning enable the individual
to stimulate high-level cognitive processing (such as
problem-solving, inversion, organization, development,
and critical thinking), facilitate the use of regular learning
strategies (strategic thinking, planning, and supervision),
and motivate students to do hard work and strive to
overcome tough academic challenges that can increase
student success. Pekrun believes that some negative
emotions, such as shame, anger, and anxiety, reinforce
the use of simple learning strategies such as simple
practice and repetition and create the need for external
motivations." On the other hand, positive emotions
facilitate the use of metacognitive and flexible learning
strategies with individual goals, which, in turn, improve
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creativity, facilitate exploratory behavior and openness
to information, increase potential solutions that may
come to mind, reduce trust in outdated and potentially
inadequate problem-solving strategies or reduce the
likelihood of premature closure errors, and increase
student success. Therefore, metacognitive learning
strategies can mediate the effect of emotions on academic
performance. For example, enjoyment of learning is
associated with better academic outcomes.!'620.2527]
Deep learning is associated with better performance
on work and exams, higher self-esteem, greater course
satisfaction, and better clinical experience.!'”! Learners
who experience positive emotions are more likely
to engage with their learning environment. Positive
emotions increase verbal mastery and decision-making;
however, they are associated with decreased endurance
and increased distraction.”! According to the studies,
flexible thinking is especially desirable for recognizing
and transmitting similarities between different tasks with
similar features or the same infrastructure. Therefore,
such cognitive flexibility can have important implications
for medicine. By cultivating positive emotional states,
educators help improve students’ learning and transfer
knowledge to clinical skills and knowledge.*!

In general, the specific impact of any positive or negative
emotion is probably much more complex than these
general assumptions.” For example, in one study,
participants expressed shame as a negative emotion
through greater readiness to participate in the round, and
that any attempt to eliminate cognitive biases improved
their learning. At the same time, they emphasized that
while the long-term effects of embarrassment can be
positive, the emotional distress reduces their overall
value as learning events.*!

Motivation

The fourth and final path is the connection between
emotions and learning and performance through
their effects on the internal and external motivational
processes. Self-conscious emotions probably have a
significant and largely undiscovered effect on learner’s
motivation. The amount of motivation refers to whether
itis high or low, and the quality of the motivation refers
to the source, that is, whether it is internal or external.
Emotions can affect a student’s academic achievement
by influencing intrinsic motivation (interest in learning)
and external motivation (achieving positive results or
avoiding negative outcomes). Some researchers believe
that positive emotions can increase intrinsic and extrinsic
motivation.

Conversely, negative emotions act as a factor in
reducing intrinsic motivation, but can reinforce
external motivation to prevent failure.' In analyzing
five contemporary theories of motivation, Artino and

Cook identified four frequently recurring themes in
learning motivation: belief in ability, perceived value of
the learning task, the importance and relevance of the
learning task to future tasks, and direct involvement of
mental processes not visible (e.g., cognition). A person’s
beliefs about competence may be directly affected by
self-conscious emotions, and they affect motivation.
The perceived value of the learning task begs the
fundamental question, “What happens (good or bad) if
I do this?,” similar to a learner who is proud of himself
or receives approval for it.”! From this perspective,
positive emotions, such as job-related pleasure, lead to
greater interest and intrinsic motivation, that is, more
motivation to participate in work per se, as a means to
an end. Negative emotions, such as boredom at work,
reduce a person’s innate motivation. For instance,
in one study, participants described a decrease in
learning motivation due to feeling ashamed. They
believed that the feeling of shame caused by answering
questions incorrectly causes panic and the reflective
choice of “shutting down” in the round, extending to
other student activities in the learning environment.*!
Shame can degrade students’ self-regulatory power,
motivation, memory, cognitive resources, sense of
belonging, and subsequent academic achievement.!'**!
In general, negative activating emotions can be effective
in increasing external motivation. For example, the fear
of punishment for not doing the required activity can
create more external motivation, thus forcing the person
to act at the coach’s request. Although most psychologists
believe that external motivation is less important than
intrinsic motivation in the long run, it may, nevertheless,
motivate individuals to do learning tasks./**!

Important Consequences of Emotions in
Medical Education

Clinical reasoning

Emotions play a reciprocal role in clinical reasoning.*!l
Positive emotions in medical students are associated
with a reduction in cognitive biases and more precise
approaches to clinical reasoning. In contrast, anxiety
and stress are associated with impaired working
memory and immediate recall, subtle changes in
clinical reasoning, and impaired technical and clinical
functioning. The role of emotions in understanding
how clinical reasoning develops in health professionals
has largely been ignored. One of the reasons for this
shortcoming can be attributed to the strong impact
of clinical reasoning models that exist by default in
medical education research. These models describe
intuitive clinical reasoning, emotion-driven and intuitive
responses, and rapid, unconscious, and non-analytical
reasoning. According to this model, the default state of
information processing is based on the intuitive system,
which is entirely prone to error.
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In contrast, the logical and conscious state of reasoning
is the preferred form of reasoning. In these models, trust
in conscious and analytical thinking is recommended as
a strategy to reduce diagnostic errors. Such an advice
emphasizes the importance of well-defined reason
and logic and its priority over emotions. However,
given that emotion and cognition are closely related,
this artificial dichotomy of conscious/rational thought
and subconscious/error-prone intuition can negatively
affect physicians’ perceptions. Intuitive understanding
is fundamental because it is the unconscious or implicit
solution to a problem. Although intuition is not an
emotion, emotions may be related to the ability to
evaluate implicit solutions.

Furthermore, clinical reasoning and learning can
greatly benefit from emotions as a moderating factor.!!
Lajoie et al.™ found that emotions experienced before
attempting to resolve a clinical case predict the time spent
in the various stages of resolving the case. Additionally,
the emotions that participants experienced while
solving the case were reported to affect their diagnostic
performance. These findings reveal the relationship
between emotions and the practice of clinical reasoning
in medical education.

Self-regulated learning

Anindividual’s thoughts and actions taken to achieve
learning goals are called self-regulated learning.™!
This form of learning can be defined as a self-directed
process in which students change their mental abilities
and academic skills.® According to self-regulated
learning theories, students must be motivated to use
these strategies for success, apart from knowledge of
cognitive and metacognitive strategies. In this regard,
three motivational components are related to the
components of self-regulated learning: (a) the affective
component, which is students’ emotional reactions
to the task (pride, anger, etc.), (b) the expectancy
component, which is the student’s belief in the ability
to do a job, and (c) the value component, which is
related to the student’s goals and beliefs about the
importance of the job. Research shows that these three
components are positively related to self-regulated
learning. Students enjoy the learning process more
when they believe in their ability to perform tasks
successfully. It also makes sense for these people to
experience more emotions, such as hope and pride,
than the students with low self-efficacy. Emotions affect
self-directed learning by influencing motivation and
metacognition.!"” Positive emotions facilitate people’s
self-regulation through deep, flexible, and complex
learning strategies.**!

A summary of the literature review in this section is
given in Table 1.

The conceptual framework of this section is given in
Figure 2.

Academic achievement

Academic achievement and learning involve
“knowledge,” “skills,” and “attitudes,”" and emotions
affect all three parts. Positive emotions improve
curiosity and attention to work, have fewer cognitive
resources, strengthen intrinsic and extrinsic motivation,
and facilitate deep, flexible, and complex learning
strategies and self-regulatory learning, increasing
students’ success.?! Chin et al. found a significant
relationship between students’ positive emotions and
their performance. Also, Pekrun et al. showed that
positive activation of emotions such as pleasure, hope,
and pride has a significant relationship with students’
midterm exam scores. In general, research reviews
have shown that positive emotions predict academic
achievement.

On the other hand, opposite effects are expected with
negative emotions.® Negative feelings like boredom
and frustration are detrimental to learning and progress
because they can disrupt information processing, reduce
motivation, and distract students from learning. One
longitudinal study showed that negative emotions such
as anger, anxiety, frustration, shame, and boredom could
predict students’ final grades.!

Effectiveness of new educational strategies

Some new educational technologies have effectively
optimized learning outcomes by meeting the emotional
needs. For example, computer-based learning
environments (CBLEs) can reinforce emotions by
targeting a person’s value assessment and control over
assignments. This can be achieved with proper design of
the environment and feedback consistent with student
performance, designing meaningful and credible
assignments (such as the inclusion of applications) with
the ability to provide learners with autonomy through
access to additional information (e.g., medical glossary
and diagnostic tests) and the possibility of receiving

)

Affective component
(Emotion)

N\ ——
)

| S L .
Component
N—
G ™
m =
Component

Figure 2: Conceptual framework

Self-Directed Learning
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Table 1: Text review of important consequences of emotions in medical education

Concept Author

Title

Year

Results

Clinical
reasoning

Lajoie et al.*%!

Li et ale1

Self-regulated Hayat et al.?¥
learning

Lajoie et al.®®!

Jakobsen
et al.®2

Ghanbari
et al.®

Academic
achievement

Hayat et al.?¥

Hayat et al'¥

New
educational
strategies

Wijekumart®4

Examining the role of self-regulation
and emotion in clinical reasoning:
Implications for developing expertise

The frequency of emotions and emotion
variability in self-regulated learning:
What matters to task performance?

Relationships between academic
self-efficacy, learning-related emotions,
and metacognitive learning strategies
with academic performance in medical
students: A structural equation model
Examining the role of self-regulation
and emotion in clinical reasoning:
Implications for developing expertise

Emotions and clinical learning in an
interprofessional outpatient clinic:
A focused ethnographic study

Practical points for brainfriendly medical
and health sciences teaching

Relationships between academic
selfefficacy, learning-related emotions,
and metacognitive learning strategies
with academic performance in medical
students: A structural equation model

Medical student’s academic
performance: The role of academic
emotions and motivation

Influence of emotions on digital learning

2018

2021

2020

2018

2018

2019

2020

2018

2021

Emotions and clinical reasoning affect each other

Emotions experienced before proceeding predicted the
overall diagnostic function

These findings to demonstrate effective educational design
and scaffolding

The frequency of emotions in both preconceived notions
and performance of the self-regulated learning harms the
performance of learners’ clinical reasoning, which may be
due to interference with cognition and motivation and a

lack of focus on their decisions and executive behaviors.
Thus, inhibiting changes in emotions in the early stages of
clinical reasoning can have positive results. In contrast, the
frequency of emotions in the self-reflective stage can have a
positive effect on performance

The general expectancy value theory of motivation suggests
that the emotional component, which includes students’
emotional reactions to task (pride, anger, etc.), may be
related to self-regulated learning components such as
metacognitive strategies

Findings show the interaction of emotions on SRL. In
particular, the emotions that occur before resolving a

case predict the time spent in the performance phase

and self-reflection. The reduction in time spent in the
preconceived notions, performance, and self-reflection can
be predicted, respectively, with negative inactive emotions,
positive activating emotions, and negative activating
emotions while solving the case

Under certain circumstances, learning frustration may reinforce
metacognitive engagement, especially in high-performing
students with high self-confidence levels in their academic
ability. Students are likely to adjust their learning using
metacognitive and extra-emotional strategies and to adapt their
knowledge and skills to the needs of managing difficult and
surprising situations in the outpatient clinic

Feeling fear or excitement in a particular situation increases
the likelihood of recalling it in more detail and making a
deeper connection. Some emotions affect cognition by
producing or inhibiting chemical mediators in the brain.

For example, negative emotions such as anxiety reduce
mental activity due to the suppression of glucocorticoid
hormones affecting cognition. A positive experience, even a
memorable one, also increases dopamine production
Emotions are a significant factor directly or indirectly
associated with learners’ achievements; satisfaction;
physical and mental health; motivation; learning strategies;
cognitive sources; self-directed learning; quality of
teacher-learner interactions; class education; concentration;
information processing, storing, retrieving, and learning;
and, consequently, academic achievement

Academic emotions are classified as positive emotions,
including enjoying learning and the hope of success and
pride, and negative emotions, including anger, boredom,
anxiety, hopelessness, and shame, that can promote or
demote students’ self-regulation, motivation, memory,
cognitive resources, sense of belonging, and, subsequently,
academic achievement

Emotions can impact students’ academic achievements
through two ways of influencing the intrinsic motivation

for learning (interest in learning) and extrinsic

motivation (gaining positive or avoiding negative outcomes)
Emotions affect participation in computer-based learning
environments. Positive emotion was associated with the
highest performance and negative emotion with the lowest

Contd...
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Table 1: Contd...

Concept Author Title

Year Results

The link between achievement
emotions, appraisals, and task
performance: Pedagogical
considerations for emotions in CBLEs

Jarrell et al?%

Behrens Exploring undergraduate students

et al.l®® achievement emotions during ward
round simulation: A mixed-method
study

Keskitalo Exploring learners’ emotions and

et al® emotional profiles in simulation-based
medical education

Yu et al.’*® Effects of high-fidelity simulation
education on medical students’ anxiety
and confidence

DeMaria Adding emotional stressors to training

et al.l'®l in simulated cardiopulmonary arrest

enhances participant performance

Hautz et al®? Shame in medical education:

A randomized study of the acquisition of
intimate examination skills and its effect

on subsequent performance

performance. Students performed relatively well on
diagnostic criteria with low-intensity negative emotions
Teachers and students rapidly moving toward digital
learning may experience negative emotions

Enjoyment and high positive emotionality are not always
conducive to learning and performance

Positive emotions have also been associated with academic
overconfidence

Learners higher in positive emotionality might have been
overconfident in their task performance, given their greater
confidence in their solution and lower performance on
diagnostic accuracy

No significant correlation between achievement emotions
and performance during ward round simulation

2016

2019

2021 Simulation-based education evokes positive emotions.
These feelings increased at the end of the course and, as
a result, exceeded the learners’ expectations. This positive
learning experience facilitates learning through cognitive,
verbal, and decision-making flexibility

Medical students must be repeatedly exposed to simulation
education experiences to have a sense of psychological
stability and competently deliver medical treatment in a
clinical setting

Stress can impair memory retrieval in a crisis. However,
one nonmedical study found severe stress associated with
higher decision-making performance scores

State shame does not constitute relevant intrinsic cognitive
load in CBE acquisition

Students training with a standardized patient experienced
more shame during training, spent more time with the
patient, and documented more breast lumps than those
training on a mannequin

2021

2010

2017

CBE=Clinical breast examinations

help (such as a different option). Moreover, it should be
kept in mind that evaluation strengthens the value and
ability of the student to control homework. On the other
hand, it has been shown that strong positive emotions,
such as enjoyment in CBLE, can be negatively associated
with learning. For example, high levels of enjoyment may
impair learning through exploratory learning (reading
irrelevant materials) or engaging in extracurricular
activities (such as testing the features of used software).

On the other hand, teachers and students who rapidly
switch to digital learning may experience negative
emotions. Developing and testing strategies that foster
positive emotions and strengthening self-regulatory skills
that can reduce negative emotions are recommended to
increase the effectiveness of digital education.® Overall,
literature shows that, compared with intense positive
emotions, low-intensity emotions are more beneficial
in CBLE. Negative emotions with low intensity and
high activating nature are also associated with better
performance in CBLE. In other words, instead of asking
“What should we worry about?,” we should consider “At
what level of emotional intensity should an intervention

be made?” Of course, it should be noted that this low
intensity of emotions has made research in this field
challenging. This low intensity can limit statistical
variance, thus making it difficult to understand the
subtle relationship between emotions and their effect
on learning and performance.’!

Simulation-based medical education can be described
as “hard fun” because through the challenges, it
creates positive experiences that may lead to increased
learning and performance. In fact, learners report more
positive than negative emotions when simulating.[853¢!
However, some learners may need guidance and
support to reduce anxiety. The knowledge gained from
the studies on the use of emotions in simulation can
be used to successfully design teaching and learning
promotion.”! High-fidelity simulation increases the
level of anxiety and learning in learners. DeMaria
etal." showed that emotional stressors were associated
with long-term practical knowledge in novice trainees.
In the medical simulation literature, there is very
limited data on the effect of emotions on learning.
These data suggest that positive emotions such as pride,
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pleasure, and hope lead to interest and encouragement
in reading. In simulation-based education, negative
emotions such as anxiety, shame, and hopelessness
are also seen. In a study by Behrens ef al., ! it was
found that in the simulated clinical round, moderate
anxiety levels, although negative, had a positive effect
on learning because they made students feel the need
to study better. In general, placing students in complex
simulation situations can increase feelings of positive
academic achievement, such as pleasure and pride, and
feelings of moderate negative academic achievement,
such as anxiety. Positive emotions, pride, and joy are
considered a motivation for learning. The same is true
for moderate levels of anxiety. These results show the
importance of including emotions in the educational
design of learning activities based on complex
simulations.

The use of standardized patients has a special place
in modern medical education that can evoke different
emotions. For example, in the study by Hautz et al.,1*?!
clinical breast examinations (CBE) trainin/g was
compared between standard patients and mannequins.
They found that examining a standard patient resulted
in a different level of embarrassment and accuracy than
examining a mannequin. Shame can curb motivation
and create a desire to avoid similar situations in the
future. It may also potentially limit training time
and reduce the desire for the examination. Therefore,
shame is usually considered undesirable for learning.
However, McConnell and Eva®! recently described
a challenging paradox: while dissatisfying with the
profession, adverse events can also be beneficial for
learning. They stated that a person who experiences
an emotional reaction reconsiders the event more in
his/her mind and memorizes the event more. Students
who have a higher level of shame during the training
perform fare better than those who experience a gradual
increase in shame from education to assessment; this
is attributed to the intense mental training of the
educational event by the trainees under the influence
of emotion. The feeling of shame increased gradually in
students who used mannequins for breast exams from
the intervention to the final performance appraisal.
Still, in the standard patient group, the severity of
the embarrassment decreased slightly. Although it
is theoretically expected that the more embarrassed
student would avoid similar future situations, on
the contrary, Hautz et al.””! observed that higher
embarrassment during training in the standard patient
group may lead to greater empathy with patients with
CBE, resulting in a higher motivation for accurate
examination, which is of practical importance to
educators. Using trained individuals, whether standard
patients or teaching colleagues, for the training, such as
CBE or pelvic exam training, can be effective.

Discussion

Emotions are multifaceted relationships between mental
and objective variables mediated by the nervous and
hormonal systems and have cognitive and physiological
effects on humans.!"”! Furthermore, in studying the
relationship between emotion and learning, it is of
special importance to differentiate between emotions
and mood by considering that emotions have episodic
characteristics. In contrast, mood has a more persistent
nature.

Emotions are categorized based on their value and
stimulus capacity. The value of emotions is defined
by their positive, negative, or neutral nature. On the
other hand, the capacity of emotions is related to their
activating/inactivating power.[16222]

From a biological point of view, emotional and cognitive
systems cannot be separated in the brain. This means that
these two systems show vast and complex interactions
differently. Meanwhile, the study of the role of emotions
in the learning process of medical students is of interest
to many medical education researchers. Emotions affect
learning through their effects on memory, cognitive
resources, cognitive strategies, and motivation.[13152]

Present literature has shed light on emotions” effect
on important concepts of medical education, such
as learners’ self-regulation, academic achievement,
and clinical performance.l*20*! Activating positive
emotions, such as the pleasure of reading, is associated
with deeper learning approaches. By facilitating the
transfer of past experiences to recent experiences and
cognitive flexibility, emotional experiences prevent
cognitive errors, enhance the ability to make decisions
based on logic or intuition in critical cases, and improve
clinical reasoning."*! On the other hand, negative
emotions encourage people to focus on details related to
learning, which may be useful in tasks requiring intense
attention to detail. Also, due to the role of emotions, the
effectiveness of new education methods in medicine,
such as CBE, the use of simulators, and standard patients,
can be increased.[?%%!

Limitation and Recommendation

The present review article might be subject to potential
bias, including the impact of authors’ viewpoints and
gaps in literature search, which might have resulted in
omitting relevant scientific studies. Although we used
a comprehensive search method to find a few articles in
this field, the possibility of gaps in literature search that
might have resulted in the omission of some relevant
scientific documents cannot still be ruled out. Moreover,
the literature review was confined to relevant articles
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published until 2020. Hence, studies that have been
published since 2020 have not been included in the
current article. Therefore, a review of studies after this
time is recommended.

Conclusion

Given the diversity of human learning and the role of
emotions as one of the factors, further studies in this
field can be useful. The effect of positive and negative
stimuli on learning has been discussed, but the extent to
which they have the same impact on learning should be
considered, no matter how severe itis. Finally, all of these
studies should lead to practical solutions to create a more
sustainable learning environment and more effective
teaching and learning because of the empowering role
of medical graduates.
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