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1. Depending on the audience the pre/post-test 

content will be understood in a health-related  

manner.

2. The assessments could be more general on fluid 

properties and the physics depending on the 

class.

3. Advanced high school teachers could use for 

teaching across disciplines.

4. The design aspect develops engineering 

abilities.

5. This could be turned into reverse engineering 

concepts as well. Provide a model and ask the 

students to design a better model

6. College level classes could readily make use of 

model to collect data and graph data related to  

concepts in physics and formulas. 

5. Misconceptions can be examined and tested with 

the model in the student’s own design.
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Future goals
Abstract:

The goal of these problem-based modules is to explore 

the effects of health-related issues (e.g., obesity, 

arteriosclerosis) on pressures in the circulatory 

system. Modeling and engineering design are key practices 

comprising the Next Generation Science Standards making 

these modules timely and very suited for life science 

classrooms at the middle, secondary, and introductory college 

levels. These STEM modules bridge biology, physics and 

health concepts for an integrative approach to learning fluid 

dynamics and physiology in authentic situations. 

Physiological issues represented include: (1) plaque 

formation and effect on flow, (2) elastic recoil and 

arteriosclerosis, (3) effects of blood viscosity, and (4) 

differential blood pressure related to resistance. Exercises 

guide learners in assembling human circulatory system 

models used to explore the physics of pressures related to 

tubing, flow, and resistance. Findings from the investigations 

are used to construct diagnoses and recommended 

treatments for patients in problem scenarios. The modules 

also emphasize the importance of a healthy lifestyle.

Basic chemistry and life science education is an integral 

part of K-12 life science curricula (National Research Council 

[NRC], 1996). The study of one’s body can be explained with 

visual demonstrations and a short educational presentation is of 

major importance for achieving a greater understanding of 

natural phenomena. These concepts also are a major focus of 

life science concepts outlined in the National Science Education 

Standards (NSES) (National Research Council [NRC], 1996). For 

animal physiology (Bio350) and introductory biology classes 

(Bio152) the general concepts in chemical buffering and 

physiological relevance is an integral part of the concepts to be 

taught. If the content can be enhanced with demonstration and a 

specific presentation on the subject, the students should gain a 

good understanding on the learning objectives. The teaching at 

the senior citizen activity center is health-related education to 

inform the audience the importance of understanding the effect of 

obesity, smoking and atherosclerosis on blood pressure. Nurses 

(RN’s) serve as nurse educators for LPNs and CNAs and it is 

important that they obtain teaching modules that can be effective 

to teach other health care providers as well as the clients they 

take care of first hand. To understand the relationship of factors 

that alter peripheral arterial resistance and their effects on the 

body, having the ability to use visual, hands-on models to teach 

physiological concepts can be beneficial. The ability to retain and 

understand a concept is known to be enhanced with hands-on 

activities. There is an expression which is common for active 

engaged learning which applies here: “hands-on minds-on” (Hitt

et al., 2005; Pheeney, 1997).

For high school and middle school students, the ability of 

the students to assemble a model from a provided kit, to 

represent the human circulatory system and relate the physics of 

how pressures are altered due to health related issues (obesity, 

atherosclerosis), should promote the importance of why a healthy 

life style is advantageous. The hope is that we will be able to 

provide cardiovascular kits to classrooms in the future for 

teachers to teach their students that will bridge biology, physics 

and health concepts for an integrative approach to learning within 

STEM.  
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Bernoulli's principal

Give students a box of tubes and 

items to construct a model for 

blood flow with fat deposits or 

water flow for a street drain with 

litter build up. 

Time to design (engineering) their 

system. 

1. Guided inquiry 

Provide students with a chance to discuss their 

ideas (builds interaction within group) and 

confidence in presenting. Listen to other groups 

and their ideas. As a class draw similarities in the 

physics for city drainage and blood circulation. 

Time to re-design (engineering) their system from 

class feedback.

2. Student discussion on their system

Blood is carried away from the heart through the 

aorta and then through arteries that get 

progressively smaller. Arteries carry oxygenated 

blood to different organs of the body such as the 

brain, liver, kidneys, and muscles.  

4. Higher level: More complete design of 

human circulatory system

3. Build a dynamic 

model

6. Build a dynamic model to test ideas

5. Elastic aorta maintains pressure wave

Exercise

Test the idea on model:

-Delivery of more oxygen. 

-Dilate blood vessels to muscle.

What happens to cardiac output 

when body fat increases? 
Test the idea on model:

-Delivery of blood to fat tissue.

-More small blood vessels.

Cold : Raynaud's disease 

7. Extension of model

Smoking: vasoconstriction

HYPERTENSION
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We are collaborating with Dr. Christine Schnittka (Dept. of 

STEM, Univ. of KY) in development of kits for teachers and 

students to use in order to teach the general concepts 

related to this educational model.

“The National Academy of Sciences has just released the 

final version of "A Framework for K-12 Science Education." 

This framework will be used to write new national standards 

for science education called Next Generation Science 

Standards. Many states will be adopting these standards, 

and faced with new challenges. One significant challenge is 

that the new science standards will subsume "engineering" 

as a disciplinary core idea along with life sciences, 

earth/space sciences, and physical sciences.” 

(http://www.uky.edu/~csc222/engineering.htm from 

Dr. Christine Schnittka's web page)

http://web.as.uky.edu/Biology/faculty/cooper/ABLE-

2019/Cardiovascular%20issues-blood%20flow-

%20viscosity-plaque/home-cardiovascular%20issues.htm

http://www.123rf.com/photo_11657483_creative-ideas-in-concept-the-light.html

