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Exploring the Elasticity of Blood Vessals

Suggestions for Teachers

Purpose:
The two main blood vessels of the body are arteries and veins. The heart pumps blood out to the

body by way of arteries with veins carrying the blood back to the heart. Blood within these vessals
isunder pressure.  Students will explore the differencesin dadticity and whether thisin turn affects
the pressure within these vessels. As an optiond extengion to this activity students will explore the
effects of arterioscleross and blood clots on blood flow.

Objectives:
- Thestudents will be able to demondrate an understanding of the relationship between
applied force and distance traveled.

The students will be ableto take ONLY available materids to congtruct a sample vessd
and measure pressure methods.

The student will explain the role of eadticity of vessdsin determining the pressure
within avess.

Students will be able to modd the difference in pressure when blockages may occur
using materids provided.

Preliminary Information and Activities:

| use these activities to introduce and cover the circulatory system. | begin by using a
brainstorming activity having students give terms about the circulatory system thet they are
familiar with. This gives me agtarting point in discussng what they know and what they
would like to know. It dsoisagood method for revealing misconceptions. The following
vocabulary sheet has terms that are important in mastering the following activities. |
usudly have the sudents work in their [ab groups to define the terms and then we discuss
them as an entire class.

| have dso had students do full body circulatory system diagrams. One student per group
lays on alarge piece of butcher paper and has his’her body traced. The lab group then uses
red and blue crayons to draw the circulatory system including the lungs. Thisis one of the

fun activities they will remember for years. The other smple activity | use to introduce the
topic is the balling water from dishpan to dishpan to smulate the heart working to pump
blood. Have the students take their pulse for 15 seconds. Multiple that number by four to get
the number of beats per minute, by 60 for beats per hour, and by 24 for beats per day. This
often amazes the junior high student. | ask for avolunteer to ball water for one minute usng
their pulse rate. Moving water from afull dishpan to an empty one a 70-80 cups per minute
is no easy task and it gives the sudents afed for how hard their heart works.
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| ntroduction to Activity One:

Students must have an understanding of pressure as aforce before they can make the leap to
why the dadticity of vesselshasarole in blood pressure. Thisfirgt activity is designed to lay
the groundwork for the knowledge necessary to carry out the main portion of this lab.
Activity Oneis desgned to be done with the entire class group. Asa portion of thisinitia
activity agraphing exercise isincluded to review graphing skillsto be used in the second
activity.

Activity One M aterials:
- Straw
Water
Meter stick
Tin Can with holes punched out verticdly dong thesde at 1 intervas
Student Volunteer
Graph paper and pencil for each student

Activity One Procedure:

1. Begin thelesson with abrainstorming activity on pressure. Thiscan beassmpleasa
webbing activity on the board or having students drawing diagrams to illustrate
concepts. Leave thisinformation on the board for students to reference during the rest of
this activity.

2. Next, have the students look at the straw and hypothesi ze about how pressure could
effect the distance water could be blown from the end of the Straw.

3.  Write severd ideas on the board and have a student volunteer come and model the idess.
Record relevant information to having the students sees pressure as aforce.

4. Have the sudents graph the data they have recorded on the board in the form they think
best illustrates their data. All the students should be doing this graph independently of
each other even though they are usng the same data.

5. Once the students have completed the graphing activity discuss the methods they used.
Have them identify independent and dependent variables, units of measurement used to
label the graph, and style of graph used. Thisisal meant asareview of basic concepts
that they will be graded on in the main activity.

6. Optional: Thetin can be used to demongtrate the pressure concept aswell. The holein
the side of the can needs a stopper of some kind so that you are opening just one hole at
atime. Fill the can with water. Ask students what will happen if you remove the
stopper from the hole closest to the top of the can. Will the same thing happen when the
stopper in the bottom of the can isremoved? Why isthere a difference? What could be
causing this? Can it be compared to blood vessels?
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Teacher’snote: This can be adifficult legp for some students but et them try to work
through it or have classmates try to help but limit your input to only the necessary
information to keep the students on track.

| ntroduction to Activity Two:

This activity isthe main component of thisunit. The students should now have the basc
knowledge necessary to carry out this part of thelab in their lab groups. Remember that you
are trying to guide the students into exploring dadticity and the roleit playsin blood vessdls.
The tubing can be the same diameter but different composition or the same composition in
different gauges. If possible try to contral the interna diameter of the tubing so they are as
close as possible.

Activity Two Materials:
- Two pieces of tubing of the same compogtion but different gauges
Bucket
Water
Graduated cylinder
Four clamps for each group
Two funndsfor each group
Measuring tape
Ring Stands
Meter Stick
Stop watch
Connectors for tubing and funnd if there is not asnug fit
Duct tape

Procedure:

1. The student should be ingtructed that they are to construct an experimental design to test
the pressure differencesin the two pieces of tubing they have been given. The rest of the
materids should be made available to them but the tubing should be given to them
directly to insure they have a section of each type. Allow them to work using the
materias to design but with the freedom to return something or to ask for additiond
materias from the supply you have.

2. Explan that grading will be done on experimenta design, presentation of dataiin graphs,
conclusions, and each member of the groups participation in the class presentation. Try
to establish as much structure as you think necessary before the lab groups begin. |
usudly have them assign job titles for the lab, i.e. recorder, gopher, etc. | dso let them
know that each member of the group needs to beinvolved in their group’ s presentation
s0 they can plan ahead before grading occurs.

3. Monitor student progress and watch for sgns of frustration or dissention within agroup
that will bog them down. When students ask for answers or advice, and they will, try to
lead them back through Activity One to draw their own conclusons. The students will
need to make the link between the two activities in order for them to draw conclusons
about vessals and pressure.
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4. Quedtionsthat might help lead the students include the following:
a. The higher the pressure in the tube, the farther the water will travel. 1sthis statement
true or false?
b. If veins are 0ft and flexible and arteries are less flexible and tiff, which of your
tubes correspond to each vessel?
c. Canyou gpply your findings to the blood pressure in veins and arteries?

| ntroduction to Activity Three:

Students are probably very familiar with the concepts of cholesterol, esting fried foods, and
fast food diets effects on their blood pressure. It is something they hear alot about but do
they have an understanding of why? The following activity will alow them to see fatty
deposits in arteries and the effect on blood pressure,

See Appendix C for information on the Women Life Sciencetists: Past, Present, and Future
Book. Matyas, M. L. and Haley-Oliphant, A. (1997). Bethesda, MD: American
Physiologica Society.
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Lab Group #
Class

STUDENT INSTRUCTION SHEET
ACTIVITY TWO

We have been exploring your cardiovascular system over the past few days. Y ou should
have your vocabulary sheets completed as well as your lab sheets from the first two
activities. PLEASE, usedl of thisinformation as you set off on your own exploration of
how your blood vessels work to control flow and pressure.

Y ou will have available to you the following maerids
Two pieces of tubing, with different 9ze wdls
Bucket

Water

Clamps, up to four for each group

Two funnels per group

Meter sticks and measuring tapes

Ring s¢and

Duct tape

NG ~WNE

Y ou will need to work on the following question:

You are to congtruct an experimenta design to test the pressure differences in the two pieces
of tubing you have been given. Y ou will need to determine the significance of the two
different types of tubing before you begin. Work together in your groups! Listento
everyone sopinions and be ateam! | am available to answer questions, but | will not

set up your design. REMEMBER, your design must be gpproved before you begin. GOOD
LUCK!

OUR LAB DESIGN:
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LAB GROUP#:

STUDENT VOCABULARY PAGE

In your lab groups work together to define the following terms. Use your own textbook or
any other sources available in the classroom. 1t will be important for you to have aworking
undergtanding of these termsin developing your lab activity. Ask mefor help if you have
any difficulty locating the definitions

1. Cardiovascular system-

2. heart-

3. arium-

4. ventricle-

5. vave-

6. artery-

7. capillary-

8. van

9. aorta

10. force-

11. blood pressure-

12. diffuson

13. pulse-

14. hypertenson

15. atherosclerosis-
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STUDENT GRADE SHEET

CIRCULATORY SYSTEM ACTIVITY

Student name:

Lab Group #:

25 point rubric

_ Experimenta desgn and use of the scientific method
___ Tedtdble hypothess

__ Presentation of datain graph form

__ Sated conclusion

Participation in class presentation
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