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The Use of Strategies for the Teaching of Human Physiology

Andrés Alberto Ponce

School of Medicine, Universidad Nacional de la Rioja and Universidad Nacional de Córdoba, Argentina

Abstract: Student training duties, involve learning concepts and relevant skills. It should also foster the
development of critical thinking and active learning leading to the acquisition, analysis and implementation of
knowledge transfer in research and encourage a positive attitude forwards both, self-learning and lifelong
learning. The proposed methodology presented in this article focuses on the strategies to use to achieve these
aims in the physiological context. This study aimed to use different methodological strategies, depending on
the activity, consisting of induction, explanation, exposure and dialogue, so that the student is both an active
receiver and questioner. The technique is useful in helping students to recognize concepts in research
problems. The development of this promotes the reception of information and interaction with the end result
being with the construction and transfer of ideas.
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INTRODUCTION in Higher Education should be learning new teaching

New teaching methods: The cognitive approaches to society and enhancing teaching practice through
currently used in the field of education highlight the reflection, research and continuous assessment of the
inadequacy of teaching and learning methods, where the learning process of their students. In addition to the
teachers and students are conceived as mere transmitters traditional role of transmitting knowledge and culture,
and receivers of knowledge respectively. In the teaching academics should also be interested in producing valid
profession and especially at the senior level, new ideas and reliable assessments about educational content. To
are needed for created a genuine process of teaching and achieve better results, their practices should be able to
learning [1]. use the new tools and have the knowhow to generate new

At  the  World  Conference  on  Higher  Education teaching materials related to new methodologies, by
the importance of extending the research capacity in carrying out, a systematic investigation into the current
universities  was  reiterated, within a framework of reality of teaching methods [3-5].
national policies to promote both regional and Improvement in teaching will result as a consequence
international research and development. As a priority, the of the use of multiple techniques and methods in teaching
development of innovative new educational methods was practice. With regard to this, training program methods
recommended that should include critical thinking and should incorporate not only the renewal of pedagogical
creativity. Related to this, if was concluded that the theories, but also the use of new educational technologies
Higher Education must change its conception on the and new techniques of classroom methodologies [6].
evaluation of student evaluation. In Article 9, paragraph To ensure its success, it must also be ensured that
b, it was stated: "The new teaching methods also involve the teachers: a) think critically about what they do and
new materials. These must be associated with new how they perform as teachers; b) ask why an item is
methods of examination, which test not only the memory taught in one way and not another; and c) provide the
but also the powers of understanding, the ability to work students with the necessary tools to encourage the use of
practically and creatively" [2]. reasoning [7].

The new profile that society is demanding of the A good example that illustrates the current reality is
university teachers could be defined as follows: Teachers a typical class at the majority of medical schools. One

methods and techniques, making an ethical commitment
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wonders, if in many cases, this type of class in which the Today,  educational  innovations introduced should be
teacher is limited to dictating and students to writing what the key to deal with new situations and to solve problems
they then will be required to repeat in the examination, [8, 9]. 
could not be replaced without incurring any Traditional methods focus on the teacher
disadvantages for the purpose of study, a book could be reproducing a process based on the content of a subject
provided supplemented with some official notes in isolation. This limits the formation of critical thinking
containing what the students are taught in class. Most and the ability to resolve problematic situations. In this
teachers have already written these personal notes which sense, the ability to proceed scientifically should be
currently only serve to dictate the class [8]. installed as a tool to help the University graduate in the

The activity in the classroom should no longer be field of medical sciences. 
thought of as one-way, but needs to be interactive and These alternatives should be offered to prepare
participatory, in which the management of the relationship students for their professional life. In a science, such as
with the students and of students with each other is medicine, the future doctor should acquire practical
considered as part of the teaching skills. Health Services experience of patients under the strict supervision of a
require  that their future professionals develop skills mentor. Moreover, real problems are faced when decisions
about  identifying possible problems in data collection have to be made by, considering different changeable
and to  organize  their decision making, taking into variables and this may have wide-ranging consequences
account the patient and the community. However, these at the time of diagnosis. Therefore, the incorporation of
teaching-learning strategies do not always address these ways to develop cognitive skills should be taken into
necessities. In spite of students experiencing difficulties account.
in understanding, little has been done in medical In this regard, students should be trained to become
education  at  our  University  to foster the development informed and deeply motivated citizens and be taught
of cognitive skills, with the texts used in their training not skills to enable them to obtain a thorough understanding
teaching them how to solve problems or deal with of texts, through a critical sense and the capability to
unexpected contingencies. Instead, the teachers expect analyze problems and seek solutions.
their students to learn to manage problematic situations The present article focuses on how students can use
by observing the practice of a medical expert, mostly staff tools to trigger the construction of thought, as a
members of the Faculty of Medical Sciences [9]. supplement to be added to traditional education, this

The  objective of using strategies is not to replace providing the student with an environment that can
the contents of the course, but rather to provide a improve their ability to learn in a critical and autonomous
supplement in order to help students to maximize their way.
skills in of reasoning. Below a few examples of triggers are described which

To implement training processes incorporating the may help the teaching-learning process. 
use of new strategies is an activity that requires both the
skill and enthusiasm to carry it out. Teaching exists not METHODS
only to provide information, but also to facilitate learning.
Therefore, the teachers need information about their Strategies: Möebius´s strategy: "Möebius tape" (Fig. 1):
students. For example: a role model, that is easily to made. The tape is

What their prior knowledge is. the two ends come together, but not in the usual way, to
What they are capable of learning at any given time. form a circle with a twist, as shown in Figure 1. This tape
Their learning style. has the property of having one face and one edge, while
Their study habits. a normal tape has two faces and two edges. 
Attitudes Therefore, it is painted on one “side” with one colour
Values that related to the specific study of each item and the opposite one with another colour; we arrive at a
and so on. moment when the two colours collide as the tape has in

Educational  Innovations:  Learning covers activities a normal tape, two bands are not obtained, but in fact a
which  are  mentally  complex  and  are  expressed in longer band is produced with two twists. After this, it is
specific acts, such as in the ability to solve problems. very  difficult  to return it to its original state. If this band

constructed from a rectangular of piece of paper in which

fact only one side. If you cut along Möebius tape, unlike
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Fig. 1: Möebius strip: a) cut out a strip of paper; b) make law can be demonstrated, as shown in Figure 3.
a half twist on the strip (be careful not to make a
full twist); c) join the two ends and tape them up DISCUSSION AND CONCLUSION
and d) make sure that the twist is still there when
you join it When  student  procedures  for resolving problems

Fig. 2: Bonaparte's theorem, using 6 pencils are made 4 Development of reading comprehension 
triangles Flexibility, tolerance and capacity for teamwork. 

Fig. 3: Laplace's law as it applies to 2 bubbles (A and B) with the roles of the cognitive hypothesis and
of unequal radius (r; R) attach to a Y-tube. The instructional technology being important. Elements are
pressure (P) in a bubble is equal to 4 times the indicated to further both the learning of specific discipline
surface tension (T) divided by the radius (r). The contents and the application of cognitive strategies,
formula is P = 2T/r. through new methodologies. Furthermore, several factors

is cut again, the result is two other round bands which are which allow for the students creative insertion into a
intertwined. Cutting these bands produces more knowledge-based culture. 
intertwined bands. In Möebius´s strategy, by being able to incorporate

Bonaparte’s Strategy: "Bonaparte’s theorem": This and construction between teachers and students, results
example comes from this theorem, which asks students to in a consolidation of an educational structure which could
build with 6 pencils four equilateral triangles, such, that be useful in the teaching-learning process. In strategy
the pencils do not cross. Möebius´s strategy students were questioned what would

Laplace´s Strategy: Laplace´s law: The respiratory class,
held at the Faculty of Medical Sciences, explains the
workings of the pressure from the lungs through the
Laplace´s law, which states that if Pr: pressure; T: surface
tension and r: radio, then Pr= 2T/r. Therefore, as the
radius decreases, the pressure increases. By using 2
balloons of different sizes, one of greater radius than the
other linked, to one another through a plastic tube, this

are taught, they rarely take into account the varying
situations  present  in  real  life.  There  are  many  reasons
for using active strategies, which lead to a number of
benefits. Unfortunately, teaching strategies are not
formally organized in many Departments of the Faculty of
Medical. Incorporating new strategies would allow: 

Training of individuals with the capacity of
abstraction and in order to build thinking skills 

A new model for teaching and organizational
performance  in  the classroom would permit: a) to
facilitate the approach to knowledge through innovative
learning b) allow students through their participation to
deal independently using imagination and creativity to
deal with today’s challenges and also future tasks, whose
concrete solutions are not know at the present times. In
physiology, role plays are often used, with the intention
of helping students to sequence of events in a system.

A theoretical framework is described that supports
the updating of the curriculum at the School of Medicine,

required for the development of knowledge are described,

new skills through a participatory process of reflection
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happen if this tape were cut in half lengthwise twice. This the new techniques promote learning in students with
is an example of this teacher-student interaction. different learning styles, with students being motivated

The technique is also useful in helping students to when they are actively involved in the learning process,
recognize concepts. The idea of this model is to provide like Gardner´s multiple intelligence theory [12]. 
two lessons, the first is to reflect on how to manage a Furthermore active learning facilitates participation
medical clinic before a difficulty, remembering that there by the entire group, with the student taking responsibility
are "faces" that would probably not be in a problem, but for his/her own learning. Only after learners make
which one has to be in a correct position to see. This is connections between their existing knowledge and new
represented in the model when it is noted that this tape information, can the students make important advances in
has only one side. The second lesson aims to encourage their learning
the thought that biological facts may not recur. Cutting A theoretical framework is described that supports
the tape once leads to another tape, whereas a second cut the updating of the curriculum at the School of Medicine,
produces two tapes. with the roles of the cognitive hypothesis and

In Bonaparte´s strategy, Students try to make instructional technology being important. Elements are
triangles using only the two-dimensional xy plane, when indicated to further both the learning of specific discipline
in fact they should use a three-dimensional system contents and the application of cognitive strategies,
(Figure 2). Medical students in a classroom generally through new methodologies. Furthermore, several factors
organize medical knowledge according to the formation of required for the development of knowledge are described,
the programme. The medicine students frequently use which allow for the students creative insertion into a
only one dimension, where figuratively they need to use knowledge-based culture. 
three dimensions. Clinical problems may involve various
organ systems and may be include in the individual ACKNOWLEDGMENTS
circumstances of the patient. In strategy Bonaparte´s
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