
ABSTRACT:
Replacement of concepts is another terminology used for misconceptions which are developed at an early and theoretically
the student considers it as correct and builds all other related concepts upon it. This eventually become so strong that when
they reach their professional studies it becomes extremely difficult to replace the misconception and erase the previously
formed schema in their minds. This problem became so prominent that research into students’ misconceptions started and
are still continuing so as to identify the areas where replacement of concepts is required providing elaborative evidence
about the nature of students’ understandings This research is concentrated on particularising the essential differences
between “students’ and experts’ ideas” on a topic that will affect lifelong learning.
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INTRODUCTION:
The term misconception was widely used during this time
to encapsulate the ideas that students’ incorrect conceptions
were often stable, widespread, resistant to change, and could
interfere with learning1. The natural con- sequence of this
perspective of students’ ideas is that incorrect ideas should
be eradicated. “If we view students’ incorrect ideas as
resources for refinement, rather than obstacles requiring
replacement, then this model of student thinking may lead
to more effective pedagogical strategies in the classroom”2.
“Research into students’ misconceptions continued through
the 1980s and 1990s, providing extensive information about
the nature of students’ understandings. Much of this research
focused on describing the fundamental differences between
students’ and experts’ ideas”3, 4.
“The general consensus among education researchers during
this time was that students’ misconceptions were so prevalent
that instruction needed to focus on revealing, confronting,
and replacing them”5. “Constructivism asserts that prior
knowledge is the primary resource for acquiring new
knowledge, but misconceptions research has failed to provide
any account of productive prior ideas for learning expert
concepts and has overemphasized the discontinuity between
novice and expert”6.
Smith et al discovered that novices can show expert-like
behaviour “in explaining how a complex but familiar physical
system works”. It is elaborated that previous knowledge
plays a role in scientific expertise by stipulating “raw material
for formulating scientific theory, supporting qualitative

analysis”, and constructing one concept over the other
forming logical linkages and situations to theoretical
representations7,8. Through many examples, the researchers
“demonstrated that students’ conceptions are similar to
complex clusters of associated ideas rather than
distinguishable independent units, and replacement at that
time would not be plausible or cognitively acceptable as a
learning process”9. They discussed that the “mere addition
of new expert knowledge and the deletion of faulty
misconceptions over- simplifies the change involved in
learning novel subject matter”. Further backing for their
claim that learning processes are much more complex than
replacement suggests comes from other studies showing
that “misconceptions once thought to be erased will often
reappear”10.
It is incorrect to blame, that the “student’s opinions about
need or want are correct; rather it shows contend that the
learner’s initial amateur idea includes a productive
component, beneficial traits that can be emphasized and
built upon during instruction”11,12. The facilitator should
“clarify with their students that needs or wants is
overgeneralization from our own human experiences and
would emphasize the role of randomness in evolutionary
processes” 13 “As the concepts of need and want are relevant
in our own lives”, it is not possible or practical to “eradicate”
the “idea from the student’s mind. Instead, we need to help
the learner refine or limit their application of that idea. 14

Studies have shown that students may shift from one incorrect
conception to another before developing scientific
understanding, and such shifts can be viewed as initial steps
in meaningful learning”15.
Andrews et al, defined misconception as “a scientifically
inaccurate idea about a scientific concept” that “may occur
before and after instruction”.
“When biology education researchers refer to students
constructing new ideas and integrating new ideas with old
ones, while concurrently describing students’ erroneous
ideas as those to be” “challenged” and “replaced” they are
demonstrating a misunderstanding although students do still
have incorrect conceptions in biology, these conceptions are
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the building blocks for future knowledge and can be viewed
as such standing of constructivist destruction16, 17. Here the
problem does not seem to be of teaching strategies or the
assessment tools but it seems to be of the concepts of the
students which are developed initially. These students then
carry these concepts with themselves throughout their five-
year MBBS course and also after that as working doctors.
Misconceptions are a natural result of trying to make sense
out of new information and ideas. 18 By observation “one
can make inferences about this understanding. For instance,
based on observing someone take a needlessly long way to
get to a location, this may infer that the person is not aware
that road construction has been finished which would be a
shortcut that would prove to be shorter. This inference is an
example recognizing someone’s misunderstanding through
observation alone. The person believes that the road cannot
be traversed, but in fact, the road is passable. Making
inferences about the understanding and misconceptions of
others can be critical in education settings as it allows one
to specifically intervene and correct those misconcepti-
ons”19,20. Observing others take actions to complete a goal
and making “inferences about that person’s knowledge is a
relatively natural task for people. “This ability can be
especially important in educational settings, where the
inferences can be used for assessment, diagnosing
misconceptions, providing informative feedback and applying
replacement. A general framework for making such inferences
based on observed actions” has been constructed by
educationists; this framework is based upon “educational
games and other interactive virtual environments”. The
basics of this model relies on action planning and
performance. A scenario was formalized as a “Markov
decision process in which one must choose what actions to
take to complete a goal, where choices will be dependent
on one’s beliefs about how actions affect the environment21.
A variation of inverse reinforcement learning to infer these
beliefs were used”. Laboratory experiments, showed that
this model can recover “people’s beliefs in a simple
environment”, with accuracy as opposed to observation22.
It was later demonstrated that “the model can be used to
provide real-time feedback and to gather model data from
an existing educational game” can be used as a reliable tool
in replacing misconceptions. 23 Making conclusions and
inferences about the understanding of students can be
critically upsetting in education settings as it allows one to
particularly interfere to correct those misconceptions19, 20.
An easy way of understanding this problem is: imagine
students playing a scientific virtual game, and their “responses
to specific situations in the game, such as what sequence of
actions is taken to adapt an organism to a new environment,
can indicate their knowledge about particular elements of
cell biology”. If any student of the entire class never makes
particular “adaptations or takes actions in a suboptimal order,
this can indicate gaps in their knowledge, leading to targeted
remediation”; conversely, the students’ actions might indicate

that they might have mastered the current topic and are
ready for the next activity24. Automating these “assessments
is beneficial because it does not require interrupting students
to explicitly query their knowledge and can provide a detailed
picture of students’ misconceptions”. The benefits of “stealth
assessments” that occur within a student’s normal activities
have been noted, 25 and prior work has found that such
embedded assessments can be useful in the classroom26.
The “ability to use complex series of actions to automatically
diagnose student knowledge is becoming more relevant with
the increasing use of games and the electronic environments
in education. Within these environments, students often
perform many individual actions to complete a task, resulting
in appropriate data about the choices that students make.
These data contain much more information than simply
whether the student completed the task successfully or not,
and we would like to use these data to make fine- grained
inferences about a student’s knowledge, including
misconceptions, just as a teacher could infer this information
by observing the student. However, existing assessment
models in education are generally not suited to interpreting
such sequential process data. These models typically assume
the data are conditionally independent given student ability,
and consider only success or failure, rather than the way
that these outcomes are achieved27,4,8. Instead, we propose
modelling the process by which people choose their actions
based on their beliefs. This detailed model then allows us
to gain insight into a student’s knowledge by observing her
actions”. “Cognitive Load Theory (CLT) has started
applications in medical education research, unfortunately,
misconceptions such as lower cognitive load always is
beneficial to learning and the continued use of dated concepts
and methods can result in improper applications of CLT
principles in medical education design and research” may
be questionable28.
METHODOLOGY:
“Literature search was performed by using database of
PubMed”, the keyword use was misconception (56 searches)
AND learning (143 searches). “PERN was used by database
of Bahria University, this included literature and articles
from international sources; 2 articles from Pakistan on this
topic were consulted (one in international journal and 1 in
a local journal)”. Of these, 49 articles were shortlisted which
discussed relation replacement of conception developed
during health professions education. “These articles were
consulted for this review”.
LITERATURE REVIEW:
Q-Why do students have these misconcept-ions?
Reports by researchers in science education suggest that
students’ misconceptions are often stable, pervasive and
resistant to change29,1. “Teachers can be astonished to learn
that despite their best efforts, students do not grasp
fundamental ideas covered in class. Even some of the best
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students give the right answer but are only using correctly
memorized words. When questioned more closely, these
students reveal their failure to understanding fully the
underlying concepts2,25. Students’ “misconceptions about
scientific phenomena can arise from at least two possible
sources, the students personal experience with those
phenomena and things learned in the classroom.
Misconceptions have been studied in a variety of science
disciplines, but little attention has been given to the faulty
models”3, 6, 28.
Q-Why Do Misconceptions Occur Anyway?
Misconceptions can be categorized as follows3, 9, 16;

“PRECONCEIVED NOTIONS are popular conceptions
rooted in everyday experiences”.
NONSCIENTIFIC BELIEFS “include views learned by
students from sources other than scientific education, such
as religious or mythical teaching”
CONCEPTUAL MISUNDERSTANDINGS arise when
students are taught scientific information in a way that does
not provoke them to confront paradoxes and conflicts
resulting from their own preconceived notions and
nonscientific beliefs. To deal with their confusions, students
construct faulty models that usually are so weak that the
students themselves are insecure about concepts.
Vernacular misconceptions arise from the use of words that
mean one thing in everyday life and another in a scientific
context”.
Factual misconceptions are falsities often learned at an early
age and retained unchallenged into adulthood.
Whenever students are unable to structure the huge amount
of information that they acquire and store in their long-term
memory, misconceptions about topics or subjects may occur
since this structuring of knowledge is one of the most
important cognitive themes for education30.
Thus, it is very difficult to attribute the reason for misconcept-
ions to one problem, it may be a set of problems, which
need to be identified, followed-up and solved. “We show
how?mass spectrometry and infrared spectroscopy allow
for?unravelling the chemical background of this demons-
tration?and discuss various ideas on how to use it in a
classroom setting?to engage students’ critical thinking about
chemical research.?Along the way, we show that two
commonly published ideas?about the chemical background
of this demonstration are incorrect, and we suggest simple
tests that may be performed in a high school setting either
as an addition to the demonstration or as a student research
project. There is, however, another major benefit to
implementing this demonstration in a high school curriculum.
When continuing the classroom discussion following the
demonstration, questions that relate to and connect many
aspects of the curriculum will arise. While a survey of the
literature suggests that experimental variables have been

explored rather well for this demonstration, the provided
explanations, among others in this Journal, are highly
doubtful. A guided classroom discussion will bring this to
light. We discuss two obvious questions within the framework
of such a classroom discussion, assuming a knowledge level
characteristic for students nearing graduation. We conclude
with the notion that this demonstration has beautiful
complexity and wide applicability veiled by an apparent
simplicity”.
This study investigated undergraduate biology students’
conceptions of Genetically Modified Organism (GMOs),
and how those conceptions can be compared to the spectrum
of biology expertise. However, this study represents only
the conceptions of undergraduate nonmajors, biology majors,
and faculty from one institution and should be explored
across a broader range of disciplines and contexts. The
authors omitted participant attitudes toward GMOs from
the analysis to focus on conceptual understanding31.
Every day biology undergraduates learn from lectures halls,
libraries, and laboratories with their minds abuzz with
biological concepts. Yet the degree to which students apply
those concepts to everyday life is an open question. Indeed,
from healthcare to climate change to biotechnology, the
challenges facing modern society demand an expertise in
underlying biological principles in order to be able to perform
solutions. Partly for this reason, the collaboratively published
document Vision and Change in Undergraduate Biology
Education has urged biology educators to encourage expert
thinking in their students32.
“Experts connect ideas from diverse subjects to build their
worldviews33. Previous studies have shown that using relevant
biological problems as learning tools can help bridge the
gap between science learned in the classroom and the real
world”34. “While many examples of such biological problems
exist, genetic modification in particular is a complex concept
that relies on in-depth understanding of the molecular
behavior of DNA and proteins35. At the core of this
understanding is what is often termed “the central dogma,”
which describes how information is stored in DNA, copied
into a newly built RNA molecule, and used to make proteins
that carry out cellular functions. Many educators may assume
that students with a biology degree are more equipped to
understand the complex science behind genetically modified
organisms (GMOs) than the general public; however, the
central dogma has been a well-documented challenge for
undergraduates36.
“In India, traditional contraceptive methods are employed
by a large population, and most of the time decisions related
to family planning are taken by the men of the household.
Therefore, it is really necessary for men to have the correct
idea of when a woman is most susceptible to pregnancy
during the menstrual cycle. The study tries to assess the
prevalence of such knowledge among urban men in Uttar
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Pradesh, India. Also, it attempts to investigate the rationale
behind the misconceptions among men of the region under
study. It was found that only one-fifth of the men have the
correct knowledge about the concept. Further, education,
societal perception, caste, and spousal discussion about the
reproductive issues are found to be the most important
components that affect the knowledge among men about
the conception risk during the menstrual cycle37. The study
suggests promoting the sex education in urban Uttar Pradesh,
especially in slum areas to educate the men regarding the
reproductive functions of women. Also, the article promotes
higher education and motivates couples to discuss the
reproductive hurdles among them. These interventions can
provide a better reproductive health to the women of urban
Uttar Pradesh, India”.
“Educational studies about virus-related issues have hitherto
also mostly been interested in knowledge about ways of
transmission and prevention of infection. Only a very limited
number of studies analyzed students’ biological knowledge
about viruses (e.g. virus structure as distinct from pro-
/eukaryotes, the cellular infection process, details about the
immune system response), and, if so, usually focused on
single or few aspects only”38. As far as we know, very few
studies have analyzed the relevant knowledge in depth and
tried to improve understanding concerning virus biology,
with, however, a very limited number of participants?(N =
10–54 in various studies). Here, we attempted to make
visible such knowledge in a much broader way, both within
and between three age groups of students (high school grade
7, high school grade 10, biology and non-biology first-year
university students). “Due to the large number of participants
we were able to both derive quantitative measures and
qualitative data from distributed questionnaires, which
comprised mostly open-response items.
A second reason for this study was cumulative evidence that
many clinicians and general practitioners sometimes
unnecessarily prescribe antibiotics, e.g. for patients with
acute respiratory infections39, 40, 41.
“Misconceptions can impede student learning and?are
refractory to change, they are seldom measured in biomedical
courses”. Scientific literacy is the ability to navigate, interpret,
and critique scientific information—skills critical for all
citizens as they support scientifically informed decision-
making. One emerging genre of citizen science (i.e., the
inclusion of non-scientists in research to meet shared goals)4,13

is inquiry-based research in undergraduate laboratory
courses14,19. Through this work, students experience the true
nature of science through the failures and successes of
authentic research. Although such experiences are powerful
students may not appreciate their greater impact—i.e., the
breakdown of barriers between science and society to create
engaged citizens and a more balanced scientific process.
ANYONE WHO HAS TAUGHT NEUROPHYSIOLOGY

would be aware of recurring concepts that students find
difficult to understand. However, a greater problem is the
development of misconceptions that may be difficult to
change. 7 For example, one common misconception is that
action potentials pass directly across chemical synapses. 8

Difficulties may be compounded by explanations using
voltage-time graphs, since students are not necessarily
familiar with oscilloscope or computer-based representations
of neural signals. Several different approaches have been
used to overcome such misconceptions and provide simple
explanations of complex physiological processes. These
range from using groups of students acting out concepts14

to the use of a “travelling flame” analogy for nerve
conduction11. E-learning using animations provides an
additional method for overcoming physiology
misconceptions. Internet-based instruction in the health
professions may be similar to traditional instruction in
effectiveness,3 but it is important to clarify when to use e-
learning and how to use it effectively2. Thus, an “online
self-directed e-learning module was developed, using best-
practice approaches 1, to engage students and help them
overcome some common neurophysiology misconceptions.
The essential features of the module were: the use of well-
designed9 and simple (low cognitive load)12,13 animations
intended to promote good learning outcomes5 and the use
of multiple-choice questions linked with the animations to
provide immediate feedback”
Inter professional “SRC participation promotes learning
‘with, from, and about’ each other. Participation challenges
misconceptions and sensitizes students to patient experiences,
health systems, advocacy, and social responsibility. Learning
involves inter professional interactions “in the patient
encounter,  reinforced by formal and informal
communications. Participation is associated with interest in
serving the underserved and in primary care careers. The
authors proposed a framework for inter-professional learning
with implications for optimal learning environments to
promote team-based care. Future research is suggested to
identify core faculty functions and best settings to advance
and enhance student preparation for future collaborative
team practice”.
CONCLUSION:
Replacement of misconception is a challenging task especially
at the level of University students, however it is important
to identify those students who have built their misconception
but in their minds the schema is correct and they continue
to build upon these tasks which is difficult to erase in their
minds and ensure that they have accepted the new correct
concept and understanding of a topic they have been learning
for many years.
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