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ABSTRACT
Childhood obesity and cardiovascular disease are alarmingly prevalent in our society and the incidence
and burden associated with these diseases are only on the rise. To address this public health scare, a
study was performed to assess the most effective means of educating elementary school students about
health and disease. Utilizing current outreach activities implemented by Dr. Zoe Cohen, the Arizona
chapter of the American Physiological Society, and the Department of Physiology at the University of
Arizona, a 2nd grade level curriculum was established as a means of education and prevention.
Integrating educational reform research and previous experience, the authors taught 90 second grade
students at Harelson Elementary School in Tucson, Arizona. The objectives of the lesson plan included
incorporating inquiry based learning, utilizing physical activities as a fun, alternative method to teach
difficult concepts, and to implement strategies targeted at improving the students’ retention of the
material. This paper provides the proposed lesson plan that was implemented and suggests that
undergraduate physiology students can play a role in educating younger students in an effective method
of outreach and disease prevention.
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INTRODUCTION
Prevalence and Burden of Cardiovascular Disease and Stroke
Obesity is becoming increasingly prevalent in American society. According to the American
Heart Association (AHA), from 2007-2008, 34% of US adults were considered clinically obese, with
another 34% classifying as overweight15. More alarming is that in the same time frame, 17-27% children
aged 6 to 11 years of age were obese, depending on gender and race. Obesity, characterized by
excessive abdominal fat stores and a body mass index (BMI) > 30 kg/m2, when expressed in children, can
lead to severe long term outcomes including sleep apneas, certain cancers, diabetes mellitus, and
cardiovascular disease (CVD). The risk for developing CVD is increased by 46% due to childhood obesity
alone.
More than a third of the United States’ adult population suffers from CVD. Hypertension and
coronary heart disease represent the two largest subcategories of this disease, claiming 92.4% and
19.7% of those diagnosed with CVD, respectively. In 2007, CVD accounted for 33.6% of deaths in the
United States, and was mentioned in 55.4% of all deaths that year and has claimed more deaths than
any other major cause of mortality since the 1918 flu epidemic. Furthermore, CVD is a major contributor
to disabilities experienced by those who recover from disease.
Stroke, a subcategory of CVD is another issue of concern, particularly in aging populations as the
prevalence of stroke increases from 11% in 55-64 year olds, to 43% in the ≥ 85 age group. Overall, 7
million adults aged 20 and older have had a stroke, representing 3% of the population. However, nearly
20% of adults 45 or older have experienced at least 1 stroke symptom. Increased awareness of the signs
and symptoms of stroke can greatly improve the disease course and outcome for adults as they age.
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In Arizona, trends similar to national averages are seen in the prevalence and mortality
surrounding cardiovascular disease and stroke, comprising 32% and 8% of Arizonan deaths respectively1.
Arizona provides a unique perspective on these diseases due to the presence of several Native American
populations, and interestingly, Pima County, home to Tucson and the Tohono O’odham reservation, has
one of the highest cardiovascular disease prevalence at 304.8/100,000. Stroke is less correlated with
Native American populations, however there is a strong correlation between stroke and the elderly. In
2008, over 12% of Arizona’s population was aged 65 and older, and with current trends, this percentage
will increase over the next decade, as will the incidence of stroke in the state.
The cost of CVD to both the nation and the state of Arizona is immense. In 2011, the national
cost of CVD care exceeded 230 billion, and the AHA projects that CVD expense will grow to 800 billion
dollars by 203014. Data from an Arizona study in 2005 indicates that 4.2 billion was spent on treating
CVD in over 120,000 hospital in-patient visits3. The majority of these cases are seen in the aging
populations of the nation and state, in which the costs are covered by Medicare. Given this fact, the
immense weight of this coverage is carried by the tax payers at large. Dramatic methods must be put in
place to reduce the prevalence of heart diseases in order to manage this extreme cost to our economy.
Prevention
It is well known that lifestyle contributes to the susceptibility and risk of developing these
chronic diseases. Physical inactivity alone is an increasingly troubling factor. The AHA reports that 23.1%
of adolescents nationwide report having had no physical activity in the past 7 days. According to 2008
Arizona demographics, 16% of the population smoke, 48% do not receive adequate physical activity,
53% are overweight or obese, and 72% display poor nutrition without sufficient vegetables or fruits
consumed.
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Public health programs promoting healthy habits through government subsidies and insurance
incentives are becoming increasingly crucial to the future health of the nation. Education and awareness
are areas of intervention that have proven successful in drug abuse and smoking prevention such as the
D.A.R.E. program. The Drug Abuse Resistance Education (D.A.R.E.) began in 1983 as a means to teach
children the knowledge and skills necessary to choose a drug-free life. Through partnership with local
police departments, the D.A.R.E. program trains officers to deliver age appropriate curricula to
elementary, middle, or high school students. Due to the program’s implementation in 75% of the
nation’s school districts, the prevalence of illicit drug use by high school graduation has fallen from 66%
in 1981 to 47% in 2008.
Several programs have been in place for some time advocating the need to stay active and lead
a healthier life. In public schools, the AHA’s “Jump Rope for Heart”, “Hoops for Heart”, and the NFL’s
“Play 60 Challenge” all work by reaching out to children and encouraging them to lead healthy lives.
These programs are now joined by Michelle Obama’s “Let’s Move! Campaign”, focusing on involving the
entire family in making nutritious choices in addition to exercise. While these programs are doing
tremendous good by promoting and encourage children to live and lead healthy lifestyles, they are
lacking the same influence the D.A.R.E. program has been able to instill in the children. In most cases,
the D.A.R.E. program is implemented in the student’s primary classroom, where as Jump Rope for Heart
and other exercise-based programs are presented to students outside academic settings and in
playgrounds and on fields. Children need to be encouraged to understand the science and reasons why
exercise is important, rather than adherence to policy or game.
The knowledge and skills required to live a healthy life needs to be taught to students in the
classroom with the same passion as resisting drug abuse. Children can learn and they need to be taught
by an expert the science behind good health. Just as kids learn the awful things smoke can do to your
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lungs and mouth, children need to understand how fatty foods can create atherosclerotic plaques in
vessels and obesity can lead to insulin resistance. Saying no to fast food and video games and yes to
fresh produce and exercise has become a skill, and it is time that children learned such skills in
elementary school classrooms.
Purpose
The purpose of this thesis is to study and discover how elementary students can best be
instructed about their health and the importance of living a healthy lifestyle. Ultimately, this paper is a
proposal, including both a rough outline used for teaching various aspects of cardiovascular health, and
in a grander sense, a proposal that undergraduate physiology students can serve as educators for
elementary school students. In completion of this thesis, current outreach educational activates carried
out by students and faculty of the Department of Physiology at the University of Arizona, and a
literature review of current elementary level science education techniques were used in combination to
create a curriculum to be used to teach students at a local elementary school in Tucson, Arizona.

EDUCATIONAL REVIEW

EDUCATION REFORM – Where Are We Now?
Before diving into theories, methods, and challenges of elementary level science education, it is
important to understand the current climate of scientific educational reform. Science education first
became a large interest in 1957 when the Russians sent the Sputnik satellite into orbit, and in a radical
response, the American federal government began funding massive educational research initiatives to
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enhance scientific learning in response to the Russian threat10. As a result, biological and physical
science programs soared in school districts and the success of landing the first men on the Moon
delivered the high reaching success our nation hoped for. In more recent years, desperate legislation
was introduced in response to another threat: American students declining ranking on international
assessment scores. The Bush Administration answered with the 2001 No Child Left Behind (NCLB) act.
NCLB focused on two main requirements: one, all states must begin administering standardsbased science tests by the 2007-2008 school year, and second, the act requires that schools acquire
highly qualified teachers, that is teachers must have a degree in the subject that they are teaching. The
intentions of this act were to promote higher quality instruction in school districts throughout the
nation, and decrease the achievement gap between school districts in different socioeconomic statuses.
Unfortunately, in many cases, NCLB only forced schools struggling that have difficulty hiring qualified
instructors to spend less time teaching general concepts and more time preparing students for specific
assessment tests to improve scores and qualify for more federal funding and support.
Drs. Berry and Herrington outline several challenges in state’s adherence to the standards
established by NCLB, first and foremost, a lack of enforcement and accountability4. In a conflict that
predates our existence as a nation, federalism and the role of a centralized federal government on the
local and state level operations is still providing challenges for educational regulation. Individual states
are responsible for their respective educational policies, and many states place most of the power in
implementing reform to individual school districts and governing boards. This fact creates a system in
which responsibility is passed down the administrative ladder, while at each step those in charge
continually look up for guidance and help. With such diversity across the nation’s school districts, it is
nearly impossible to expect one national legislation to address each district’s needs.

Henglefelt 9
More specifically, many states have two main concerns: how to implement new, innovative
programs in teaching methodology, and how to train, improve, and develop better leaders and more
qualified teachers. This latter concern is of extreme importance as many elementary school teachers do
not feel qualified to teach science, as many have not taken a science course since high school. As a
result, teachers tend to spend the least amount of time possible teaching science, often relying on
textbooks and verbal presentations rather than experiment based learning and hands on activities.
Addressing teachers’ lack of scientific understanding has been the topic of intense educational research
in recent years. An example of this effort is seen in the development of the Rice Elementary Model
Science Lab.
Researchers at Rice University developed an educational science lab and recruited local urban
elementary school teachers to participate in a randomly assigned study with a treatment and control
group6. Those in the treatment group were excused one day a week from teaching to attend a full day of
training at the educational science lab learning scientific curriculum content as well as teaching
strategies of how to introduce science concepts in activities and inquiry based methods. Teachers placed
in the control group did not receive educational training, however in compensation for their time, were
giving funding to acquire technology such as microscopes and were promised a place in the treatment
group for the following year. The teachers were assessed and monitored throughout their year
participating in the program, and were measured in the understanding of the science content, the
amount of innovative approaches to teaching, and their leadership skills as a teacher. Compared to
controls, researchers found improvements in all three areas. Academic research has shown that through
similar training programs, current, veteran elementary teachers can become more effective science
instructors16. The outcome of science education in the United States is largely political and fiscal issues
regarding the implementation and enforcement of beneficial programs and the Obama Administration’s
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Blueprint for Reform, a 2010 legislation designed to address the key issues in NCLB is hoping to create a
positive future for education through increased funding and opportunities for such programs.
INFLUENTIAL THEORIES – How do children learn science?
There are two main instructional practices utilized in modern education. The traditional, and
long-lived method familiar to many students is the transmission model. This model teaches students
concepts through the use of lectures, presentations, and textbook readings. A fatal assumption in this
method, according to Dr. Seimears and his colleagues, is that the student learns all the material the
teacher intended17. Unfortunately, research has shown that even speaking at a slower speed and using
smaller words and sentences cannot increase the teacher’s ability to successfully transmit abstract
concepts into a student’s internal understanding. A childhood psychologist, Jean Piaget, became one of
the most influential authorities on cognitive development and introduced a new theory on how children
learn called constructivism.
Constructivism states that children and students are constantly constructing new knowledge
based on observations and prior knowledge. To learn a new concept, a student must actively construct
meaning to the introduced concept based on prior knowledge and experience. In the early introduction
of this concept to educational theory, Piaget and another prominent psychologist, Lev Vygotsky, formed
two very separate theories on constructivism later developed into a spectrum of sorts for other
researchers to follow14. On one extreme, there was Piaget’s belief that constructivism was purely
cognitive, that is learning existed solely in the individual’s own assimilation of knowledge and
accommodation of new material into pre-existing schemas established by the individual. Vygotsky
argued, however, that constructivism was social and children were dependent on aid from adults and
peers to full understand concepts through the use of communication and language development. For
example, Vygotsky believed that in order for a student to learn a task, they will be most successful if a
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teacher demonstrates how to complete a simplified version of a task. Once a student is exposed to this
example, Vygotsky provided evidence that not only could the student perform that same task, but could
complete more difficult related tasks as well. The contributions of these two researchers inspired
further investigation in utilizing student’s individual experiences to generate new knowledge.
Jerome Bruner followed the work of Piaget and Vygotsky and concluded that children learning
new concepts progress through three stages: an enactive stage, an iconic, and finally a symbolic stage7.
In the first stage, emphasis must be placed on presenting children with concrete objects and allowing
the children to manipulate them. This is where hands-on activities are valuable, they expose the
students to objects and through manipulation, can observe how the object being acted on changes as a
result of the specific manipulation. For example, something as basic as ice melting with heat would be
an appropriate lesson for children to observe a physical change in an object.
The second stage according to Bruner’s theory of learning is instruction through iconic or
pictorial understanding. After a child has physically manipulated an object and observed a result, the
student is now asked to represent that change through a picture or verbal description. This stage
exercises the student’s understanding of the concept and their ability to find meaning in the activity.
Once students can transition from physical manipulation to pictorial representations, they are ready to
advance to symbolic understanding in which students can substitute physical objects and pictorial
representations with abstract meanings and symbols. Bruner’s research indicating that the first step in
learning a new concept lies in physical observation is consistent with the theory of constructivism. The
contributions of Bruner, Vygotsky, and Piaget have transformed educational research in the latter half of
the 20th century. Under stress from current legislation and the pressure to enhance American student’s
assessment ratings, educational research has taken these theories of constructivism and active learning
to develop new models of teaching based on these principles.
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METHODS – What is the best way to teach?
Inquiry-based teaching is among the most prominent and supported methods utilized in modern
teaching strategies including the Rice University training studied mentioned before6,19. The inquiry
instruction method is an active model of learning where students are put in situations in which they
must create meaning from experiences, based on the constructivist model. The most effective
instrument in this method of teaching is the introduction of a simple experiment. The creation of a
hypothesis and conducting an activity that can test such a statement remains a hallmark of inquiry
based teaching. Encouraging students to ask questions and draw connections encourages students to
take accountability for their learning and become engaged in scientific learning.
Other experimental methods used to teach students science has included theatre. In Peleg and
Baram-Tsabari’s 2011 study, students from different schools watched the same play portraying
oppositely charged atoms as two friends living daily life13. The study found that students did respond
well to the play, and in fact showed improved scores on a post-test as compared to the pre-test. This
study illustrates the creative nature in developing new science curricula that can be successful in
incorporating abstract concepts in entertaining and engaging methods. The University of South Alabama
is likewise using an experimental method to enhance retention and understanding of statistics. Through
a Deal or No Deal Game simulation, researchers are showing increased assessment results and retention
for college level students. Evidence supports the idea that radical techniques can be effective and should
be considered in developing new curricula.
EDUCATIONAL OBJECTIVES – How to target attention, retention, and misconceptions?
In creating and assessing teaching methods, it is important to consider challenges associated
with teaching students. Attention is always of extreme concern when dealing with elementary school
children aged 7-11. In a thorough review, Myrtle D Millares emphasizes that transitions and teachers’

Henglefelt 13
behaviors can be the most devastating to a child’s ability to focus on any given subject11. In the context
of teaching 6-8 year olds the piano, her study indicated that piano teachers who left the student’s side
at the piano bench most frequently resulted in the worst overall attention demonstrated by the student.
Students want to learn and correctly answer questions to promote good self-esteem and receive
approval from a teacher. It is often the teacher, not the student who is to blame for poor attention.
Instructions are also a key factor in maintaining the focus of a student. If instructions are too vague or
ineffective to setting limits to an activity, students tend to develop disruptive behaviors which can then
lead to a total loss in focus. Therefore, it is important to for teachers to remain clear in delivering tasks,
and to be flexible by changing the rules to keep the student engaged. With all these practices in place
though, it has been supported that activities or lessons should strive for a length of 15 minutes to
maximize student engagement.
Retention is another important and well-studied topic in developmental cognitive psychology.
Interestingly, the original context that supported these studies was analyzing a child’s accountability as a
witness in trials. The general findings of Ornstein, 2006, state that children lose accuracy in retention
long term, with only 60% accuracy after 6 months12. The reduced accuracy is seen more in older
children, as they have the ability to use expectations to misdirect their exact memories. In Ornstein’s
experiment, children were given a check-up appointment by a pediatrician who included several nontraditional procedures. Overtime, a child’s ability to accurately recall these non-traditional procedures
was reduced, as they stated more routine and traditional procedures they expect they would have had.
Mark Howe supports this finding and says that long-term retention is most correlated with a
sense of distinctiveness in memory8,9. Thus, it is distinctiveness and not emotion that leads to the most
accurate retention. In education then, students are most likely to retain long term information if it is
presented in a way that will seem distinct to them in comparison to other teachings. Thus, the use of
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non-traditional and inquiry based teaching methods would prove effective if a student is asked to
perform a task not normally done in a classroom such as a hands-on activity involving creative skills or
motor movements.
Further debates revolve around the use of animations and visual aids in teaching children about
science. Concepts in science, particularly physical science and its discussion of atoms and molecules,
contain objects that are so small, children may not be able to accurately understand their meaning
without the use of visual aids. The danger lies in misconceptions. Often animations are color-coded or
simplified to help students better identify the individual players in a given situation, and critics claim
that this does more harm to student’s learning than good. In a study looking at the effectiveness of such
animations, Barak and Dori, 2011, found that animations do play a useful tool in a students learning.
Animations, visual aids, and models can also serve as tools in maximizing attention and focus, as
mentioned earlier3. An instructor can use a model as the focal point of a task, and a visual
representation, something a child can actually see and focus on, increases the child’s ability to grasp
concepts. Once again, the teacher must be creative in the use of models as to continue to stimulate the
child’s curiosity and allow the student to construct new knowledge in an effective manner.

LESSON PLAN CREATION

The educational research and reform review introduced many thought provoking findings on
how best to teach science to elementary level students. Keeping the lessons of inquiry-based learning
and the importance of distinctive activities to promote retention and maintain attention, a lesson plan
was designed to teach 2nd grade students about cardiovascular physiology. The objectives of the
curriculum were threefold: 1) to deliver information in a fun, distinctive manner, 2) to emphasize the

Henglefelt 15
importance of inquisitive learning in science, and 3) to explain the importance of health by introducing
students to the science underlying disease. The lesson plan relied heavily on activities to achieve these
objective and a summary of each planned activity is listed below:
Jumping Jack Activity
This activity was developed in 2008 by Dr. Zoe Cohen of the Arizona Chapter of the American
Physiological Society and was implemented at the Math, Science and Technology Fest at the
Tucson Convention Center. The activity has been successful in teaching young students and
cardiovascular physiology in a quick and effective manner. Briefly, the volunteers led the visiting
students in a jumping jack activity, in which students are taught the concept underlying a pulse,
how to measure one’s pulse, and asked to form an hypothesis for the effects of exercise on
heart rate. These students then test this hypothesis by performing 30 jumping jacks and
comparing their post-exercise pulse to their resting value. This activity was presented to the 2nd
grade students as an example of a simple experiment that supports inquiry-based instruction.
The ‘data’ used to test the hypothesis are the student’s individual heart rates, which is an
exciting and engaging method of involving the students in a fun experiment.
Heart Dance

Even a funny video on youtube can become inspiration for teaching. As a humorous illustration
of arrhythmias, Dr. Cohen posts a video of a researcher simulating normal heart beat with
rhythmic arm and leg contractions in her Cardiovascular Physiology (PSIO 485) course
(http://www.youtube.com/watch?v=4-VsdD1YaFk ). This activity was adapted to the elementary
level to illustrate to the students how the heart beats in rhythm. Not only is this activity fun for
the children to do, but it is also very distinctive, another form of motor movement associated
with learning. To add depth to the activity, the names of the chambers were introduced to the
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children, and with each movement of the dance, they were asked to repeat which part of the
heart they were contracting, the atria (arms) or ventricles (legs). After a break, the names will be
replaced with ‘lub, dup’ to further the understanding that our heart sounds are a result of
rhythmic movement of blood through the heart. Finally, to add another opportunity for the
students to ‘get the jitters out’, the students were asked to simulate how they would imagine a
diseased heart to beat using the same movements in the dance.
Simon Says
Simon Says is another simple and versatile activity that can be applied in illustration of brain
function and systemic nervous innervation. Examples of the actions “Simon” said include:
-

Simon Says raise your arms above your head

-

Simon Says stand on one leg

-

Jump in place

-

Simon Says close your eyes

-

Simon Says spin a circle

-

Stop spinning

Specifically, these actions were chosen in an attempt to throw the children off balance. Standing
on one leg is difficult enough for some people, but standing on one leg after spinning in a circle
or while you have your eyes closed can pose a more difficult challenge. After the game of Simon
Says is over, students were asked to provide a list of things they know the brain does. The
activity served as a reminder that the cerebellum is responsible for motor control and balance,
and that the frontal cortex is responsible for the command signals which control the thoughts
and movements that the students relied on to stay in the game and not get caught by what
Simon didn’t say.
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Inquisitive Learning
To encourage students to ask questions and continue to think of the reasons why our body is
designed as it is, the introduction of the lesson plan emphasized the logical nature of science
nomenclature and introduced the structure and function duality paramount to studying anatomy and
physiology. First and foremost, science was explained as a method of study that involves asking
questions, making experiments, and constantly discovering new information. Also, the teaching included
open-ended questions to the students. For example: what’s in the blood that is so important to the
body? What does the heart look like? What does the brain do? To help the students come to these
answers, Dr. Cohen and I made gestures such as gasping for air when the students were asked what is in
the blood that is needed throughout the body (i.e. oxygen).
Health Awareness
To better illustrate the importance of health in disease prevention, the children were introduced
to the heart in its healthy, physiologic state. After learning how the normal heart operates in rhythmic
beating, the children were asked to think and demonstrate how they believed a diseased heart would
beat. This provided an opportunity for the students to associate function with health, and the fact that
diseased organs have compromised functions.
The brain was introduced in the lesson plan more as a vehicle to talk about disease. The
functions of a healthy brain were discussed in the context of “Simon Says” and how the brain controls
the desired movement given by Simon’s commands. The disease model in the brain was stroke, embolic
not hemorrhagic. I taught the students that stroke is caused by a physical blockage of the brain’s blood
supply and this physical change in the brain is what causes the symptoms seen in stroke. This blockage
causes local ischemia in the brain tissue, leading to cell death. Following the discussion on the physical
biology, students were introduced to FAST, an acronym used for stroke symptom awareness. FAST

Henglefelt 18
stands for, face, arms, speech, time. Finally, students were instructed that in the event of a stroke, they
find an adult first, and If no adult is present to call 911
The finalized lesson plan can be found in Appendix I
Implementation
The lesson plan was implemented at Harelson Elementary School in the Amphitheatre School
District of Tucson, AZ. Harelson was chosen as a result of previous collaboration between the Physiology
Department and the elementary school’s Math and Science Fair committee. At the 2011 fair, Dr. Cohen
and a now alumnus physiology student were approached by a second grade teacher, Mrs. Becca
Anderson to teach her second grade students. Mrs. Anderson graciously agreed to welcome another
Physiology student to teach her second grade students, in addition to two other classrooms for a total of
approximate 90 students. The second grade students at Harelson learn about various systems in the
human body and this outreach opportunity allows the students to learn more physiology outside their
previous established curriculum.
Harelson Elementary is a K-6 grade school has approximately 500 students (http://publicschools.findthebest.com/l/2833/Winifred-Harelson-Elementary-School) enrolled and holds a student,
teacher ratio of 18.5:1. This ratio is lower than both the national and state average, indicating the
school’s high level of commitment to academic excellence. The lesson plan was implemented on March
6 and 7th, 2012.
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OBSERVATIONS
We were placed in a large classroom with no chairs designed to house after school programs
and we utilized a whiteboard placed on one of the walls. In front of the white board, but with enough
room for us to stand, we placed a table and set heart, brain, and human anatomy models for the
students to see. The models were great in grabbing the children’s interest and allowing them to make a
distinction between their normal daily learning and our presentation.
To begin, I introduced myself as Mr. Steven and Dr. Cohen as Dr. Zoe, and immediately
discussed our passion for science and learning to encourage the students to be excited about learning
and see how a bigger ‘kid’ can still be so excited to learn the same things they are. I next introduced the
terms ‘physiology’ and ‘anatomy’. I am not confident that the students were able to remember these
terms, but I chose to introduce them as a means of explaining how the body is built specifically to
perform its function as best it can (structure, function duality). I spent more time emphasizing that
science is so great because everything in nature exists for a reason, and science is about asking
questions and performing experiments to discover what those reasons are. This was my large push for
inquisitive learning and why it is so important that they ask questions. Unfortunately, as was discussed
about the transmission model of teaching, I cannot assume any of the children actually understood this
message.
And so, onto the heart. I asked the students ‘what does the heart look like?’, and immediately
asked Dr. Zoe to draw a heart on the board. Our plan was to have Dr. Cohen draw a symbolic Valentine’s
Day heart in hopes the students would know that is not what a heart looks like. By the third group I
realized it was a moot point, the students already knew the heart did not look like that, and we did have
several model hearts sitting on the table immediately in front of where they were sitting. Afterwards,
we asked Dr. Zoe to draw a more realistic heart, including the 4 chambers. When we asked the students
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why the heart looked like this and not the other, we received no answers. However, the students did
know that the heart’s function is pumping blood throughout the body. We then explained that the four
chambers are where the blood flows, and there is a specific name for each chamber. Here, I introduced
the terms ‘atria’ or left and right atrium, and ‘ventricles’ for left and right ventricles. It was important
that I included these names to further instill that science nomenclature is logical, and that the smaller
chambers are called atrium because that is where the blood enters the heart and atrium is the Latin root
for ‘entrance’. Ventricles mean ‘large cavity’ and so we explained that ventricles are larger than the
atria because they are the ones with all the muscle that pumps the blood to the rest of the body. This
opening talk did take around 10 minutes, and based on attention span data, we wanted to plan an
activity to allow the children to move around a little before absorbing more information. At this time,
we introduced the heart dance to illustrate how the heart beats.
The heart dance was a huge success. The repetitive nature of the arm and leg contractions was
excellent for retention of the chamber names and heart sounds. Although the heart sounds are truly
associated with the closure of the heart valves, and not the individual chambers contracting as we lead
them believe, the matching of heart sounds to heart function is important in illustrating the physical
function of the heart. Not only did the children absolutely love the silly movements associated with
contracting the arms and legs, but when asked to illustrate what a diseased heart would look like, many
students participated. Even more impressive, was that students didn’t simply copy the first brave
student’s example. Some made their contractions very slow, while others went very fast, or even crazy.
After the third or fourth example, however, most of the boys just tried to out-do each other in the
silliness department – 2nd graders sure are good at that!
We then brought everyone back together in front of our models and white board to talk about
the importance of heart beat and segue way into the jumping jack activity. What I did not anticipate
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was that these students (either by influence of Dr. Cohen’s participation in last year’s Harelson Science
Fair, or by an advanced program placed at the school) are already taking their pulse regularly during P.E.
Therefore, in each class, the students correctly hypothesized that their heart rate would increase after
performing jumping jacks. The relevance of the exercise was maintained in the follow up discussion as
some students had difficulty explaining why the result they observed is important. Therefore, it was a
worthwhile activity in explaining that oxygen is the important nutrient in the blood and it is the heart’s
job to pump harder during exercise to maintain the energy requirements of the body.
A funny story: the jumping jack activity illustrated the importance of clarity in giving directions
to 7 year olds. I took a cue from the first teacher that an excellent way to transition into an activity is to
tell the students they have 5 seconds to get from their seat to a new spot in the room, and spread out
from everyone else. However, in the second class we taught, I told the students that we would be doing
jumping jacks and even though I told the kids they have 5 seconds to find a spot, once I reached ‘0’, they
all started doing jumping jacks in near perfect unison. I suppose this does show that students do listen
very well to directions and can make educated inferences on what to do with a new activity or
experiment.
We concluded our discussion of the heart by asking the students what they believe people need
to do to keep their heart healthy. This was very important to our visit as emphasizing the importance of
exercise and a healthy lifestyle, especially considering the severe statistics presented at the beginning of
this paper. The prevalence of video gaming as a favorite hobby was extreme, and it is always important
to remind children that they must receive at least an hour of exercise a day.
To begin the brain, we had students again spread out and play a quick game of “Simon Says” to
get jitters out and be ready for a new talk. This game was the least successful of the three activities as I
was awful at being a tricky Simon. Not only did I say ‘Simon Says’ infinitely too often, I was caught off
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guard at how hard it was to trick these kids! A follow up discussion on the functions of the brain was
likewise not as successful as the previous heart discussion, and I began to realize that the individual
functions of the brain was beyond the scope of a 2nd grade curriculum.
The discussion of stroke, however, was quite successful. I was able to effectively draw a vessel
on the board and compare it to the main red vessels painted on the brain model. Then, after drawing a
big, ugly clot in the middle of my vessel on the white board, I explained how the brain needs blood and
oxygen just like every other organ and without it, parts of your brain can die. The emphasis that a
physical problem in the brain can cause a disease was taken well by the students, as was the discussion
of symptoms and F.A.S.T.
I was impressed how familiar some students were with F.A.S.T. and with Dr. Zoe’s help, the
students were able to understand each symptom (drooping face, weak arms, labored speech, and time).
For two classes, I asked the teacher to call on three volunteers to come to front of the class and with Dr.
Zoe, display some of the symptoms of F.A.S.T. In the third class, we were running out of time and this
was an area that most students were able to understand without the use of student volunteers.
For some general comments; I was extremely impressed with the students at Harelson
Elementary School. They displayed genuine interest in learning, and many students asked great
questions.
For future teachers, the most important thing to consider is flexibility. Time goes extremely fast
working with this age group and often it is best to adjust your approach to fit the whole plan into the
available time. Also, 2nd graders love to share. When prompted with a question, many of students
decided not to answer, but instead tell personal anecdotes. When bringing models for students to look
at, it is best to leave them on display during the lesson and allow time for students to view them after
the curriculum is complete. Passing out heart models while talking guarantees lower attention from the
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students and them some don’t get a turn or take too long. Although they are bright and eager to learn,
they are still quite young.

DISCUSSION

The lesson plan was very successful in presenting advanced information to 2nd grade students
about cardiovascular physiology in a fun and distinctive manner. Another initial objective of this project,
however, was to measure students’ retention of the material presented several weeks after the initial
teaching. This method was not pursued to avoid intruding on the normal assessment practices of
Harelson Elementary School. However, the teachers and students were kind enough to send thank you
notes from our visit and the messages written within the notes can be used to gauge retention of the
information we taught the students. A sample of these notes can be found in appendix II.
Many students recalled within a week the heart sounds and chamber names we introduced as
part of the heart dance activity – the vast majority of students mentioned the heart dance in some
capacity. Many students chose not to recite what they remembered, but rather what they know more
generally. This was very interesting to read because some of the material they mention was not included
in our lesson plan. This finding is similar to the retention studies performed by Howe in that children
often use their schemas and general knowledge about their environment to recall information. Likewise,
many students told me what they know in their thank you notes, rather than what they learned. This
suggests that my goal of obtaining retention in my lesson failed; however the fact that the students
were able to build upon their knowledge through our visit and make connections between the dance
activity and heart function gives support for the effectiveness of unique activities in teaching.
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Another example of retention came from an earlier visit to Harelson in January during the
school’s Math and Science Fair. A boy named Caleb, now a 3rd grader, was taught by Dr. Cohen and an
alumnus physiology student during his second grade year in Mrs. Anderson’s class. Not only did Caleb
remember many of the facts we teach students during our visits, but he expanded on that knowledge to
learn more information and demonstrated a genuine interest in wanting to know more, maybe even as a
direct result of Dr. Cohen’s visit to his classroom.
Caleb provides evidence that such outreach activities are effective in reaching out to students
and creating interest in Physiology at a young age. This point also speaks to a potential role for
physiology undergraduates in local education. As demonstrated in the educational review section,
elementary science education is in a state of concern with limited teachers with science degrees
wanting to teach this age group. Therefore, the potential outreach role for physiology students to serve
as guest teachers and science consultants for these institutions is an important consideration in
attempts to solve science education disparities.
Referring to the prior discussion on current teaching theories and strategies, it is crucial for me
to recognize that many of these proven methods of instruction do not apply to a short presentation
given by visitors in an outreach setting. Only permanent teachers with the appropriate training can
really develop a consistent learning experience for children that will benefit them in the long run.
Inquiry based learning, adjusting to a class’ unique attention behaviors, and finding the right balance of
constructivist teaching versus transmissional lecturing requires years of practice and are unobtainable in
a lesson plan such as the one I propose here. However, these activities do have the potential to spark a
unique interest in children at an early age; Caleb exists as evidence to this claim. The effort to expose
children early to the crucial knowledge of disease and disease prevention is too important to ignore. It is
my hope that the information presented in this paper can be used to teach and motivate more
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undergraduate students to reach out into the community and share their passion and knowledge for
science, we may never know how far it will reach.
The incidence of cardiovascular disease and obesity in this nation is alarming, and only through
education and awareness can we effectively prevent and reduce the burden of these diseases on our
nation. Anyone can tell a child that eating McDonald’s or playing video games excessively is going to
affect their health someday, but to go into a classroom and talk to students who are excited to learn
about the body and tell them exactly what can happen to your heart and body on an anatomical level;
that information will leave a stronger impact and stay with them longer. We must empower and
education future generations on health and disease, encourage to ask questions and make connections,
and this must be done in the classroom by those passionate about learning and helping others, the prehealth students.
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APPENDIX I
Lesson Plan:
Introduction and Opener (2 minutes)
“Good morning 2nd graders! I’m so happy to meet you all this morning and talk about my favorite
subject, science. I love science because it’s all about asking questions and performing experiments or
studies to discover why things work the way they do, why are things the way they are, and my
absolutely favorite part of science to study is the human body, especially the heart…”
-

Lecture: Overview structure and function (7 minutes)
“ Who knows what the heart looks like? (Draw valentines heart, verify that is incorrect) Ask
them why does the heart looks the way it does. Begin the concept of structure-function duality
and ask about the hearts purpose. Describe the heart as a muscle and introduce the cardiac
myocyte as muscle cells. Refer to poster for illustration.
Lead the students through blood flow through the heart (drawing on pad, explain that my worst
subject is art) Explain how the atria contract to move blood into the ventricles, which pump the
blood in the lungs and body. Go over the heart sounds ‘lub, dub’ and explain that those sounds
are the valves closing.

-

Activity: Heart dance (5 minutes)
o How heart contracts
o Verbalize ‘atria, ventricle’
o Switch to heart sounds ‘lub dup’

-

Lecture: Blood, Oxygen, Pulse (5 minutes)
Explain that the reason why our heart beats is to move blood to the rest of the body. Review
that blood contains oxygen and important nutrients that cells use for energy. How do we
measure heart performance? Heart Rate measured by plus, lead into jumping jacks experiment

-

Activity: Pulse jumping jacks (5 minutes) (Can skip activity and move to the brain)
o How your heart delivers blood to tissues during exercise

Healthy Brain (5 minutes):
-

Lecture: What does brain do?

Go to easel pad and ask students for a list of what the Brain does. Include topics of sensory
integration, somatic control, memory and cognition, etc.
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Introduce the neuron as the cell in the brain and go over the structure/function duality of brain and
how it is different than the heart.
-

Activity: Simon Says
o Just a few minutes of game to illustrate point using sensory integration, motor skills
o Explain that the Brain can work because it is receiving blood from the heart and
illustrate that it receives almost 20% of blood flow at all times, huge!

Disease Brain(10 minutes):
-

-

-

Lecture: what happens when brain receives no blood?
o What is disease?
 Disorder in structure and function
STROKE
o Blockage in blood vessel, blood can’t get to brain
 Draw on board, compare to plant not receiving water
o Brain damage, adults can die
o Symptoms: FAST
 Face
 Arms
 Speech
 Time
Activity: Simon says
o Have kids follow my lead but assistant (Zoe) can’t
 Hold up arms, walk, say phrases
 Can skip this activity if running out of time, instead have Zoe demonstrate
without the rest of the kids playing as well

-

Take home: what can we do to keep our hearts and brains healthy?
o Exercise! 60 minutes a day or more!
o Brush your teeth
o What if you see a stroke? GET A PARENT, CALL 911

-

IF TIME: RECAP – Go through the paper illustrations and ask the students the key concepts such
as
o How many chambers in the heart, what are their names?
o What is heart rate?
o Why is the blood so important?
o What does the brain do?
o What is stroke? FAST?
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