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Methods

Knowledge maps (a.k.a. relationship maps) are a way
of presenting textual information in combination with
graphical linkages . The linkages show the relationships
between sets of information. Knowledge maps tend to
include more detail and have greater structure than
concept maps (see Figure s1 and 2 for an examples). I
have been using expert-generated knowledge maps in
my physiology, pathophysiology and pharmacology
classes for the past few years and have received a
number of positive comments about them on my
instructor evaluation forms. In order to better determine
how students perceived their use, and whether or not
these perceptions were correlated to particular student
learning styles, a retrospective study was performed to
test the hypothesis that students of all learning styles
would find the knowledge maps beneficial to learning.

1. A retrospective survey was administered to thirty-one
thirty one
previous students who had not taken any courses with
me for at least one academic quarter.
a) The first section of the survey asked students to
take and report their scores on the VARK exam.
b) The second section asking free response questions
such as “what was most beneficial to learning in Dr.
Gerrits’ class
Gerrits
class” .
c) The third section asked questions focused
specifically on knowledge maps. Students were
unaware until the third section of the survey that
knowledge maps was the focus of the study.
2. A Chi-square analysis with William’s correction (used
when numbers within the Chi-square test are low) was
used to determine if there was an association between
learning styles and the responses to the questions on
the survey.

Figure 4: Top 3 “Free Response” Answers

Knowledge Map: Factors Affecting Arterial Blood Pressure
The importance of Blood Pressure: Arterial pressure is necessary to “push” blood through the circulation so that oxygen and nutrients can be
delivered to the tissues. Therefore, if blood pressure is too low, the organs will not be adequately perfused and will show signs of hypoxia (fatigue,
confusion, cyanosis, etc.). If blood pressure is too high, it can cause damage to blood vessels (leading to strokes, blindness, kidney failure, heart
failure, etc.). Therefore, arterial pressure (commonly referred to as “blood pressure”) must be carefully regulated. This occurs via several mechanisms,
but all mechanisms ultimately affect the “factors” that can affect blood pressure, which are TPR, HR, blood volume, and inotropic state.
The factors that control arterial pressure are cardiac output and vascular resistance. This is often written in equation form, where MAP = mean
arterial pressure, which is the average pressure over time in the aorta, and is usually about 100 mmHg, CO = cardiac output, which is normally
about 5 liters/minute and TPR = total peripheral resistance, which is determined by the diameters of the arterioles of the body. If the body is
going to affect MAP it must do so by affecting either CO or TPR.
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Heart Rate (normal is 72 bpm)
Affected by the sympathetic nervous
system. Epinephrine and norepi will
bind to β1 receptors to increase HR.
Stimulated by the baroreceptor reflex.

Preload:
Amount of blood in the heart at the
end of diastole (end of filling).
Indicated
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d by
b end-diastolic
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li volume.
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Preload is determined by venous
return (amount of blood flowing into
the heart) which is usually determined
by the amount of blood in the
circulation and the tone of venous
vessels.
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Stroke Volume (normal is 65 ml):
Amount of blood ejected from the
heart in each beat. Can be affected by
preload and inotropic state
(contractility) of the heart. Both of
these can be adjusted through different
mechanisms.

Inotropic State:
The strength of the contraction of the
heart. Leads to an increase in SV even
at the
h same preload.
l d Affected
ff
d by
b
epinephrine and norepinephrine
binding to β1 receptors on the heart.

x TPR
Total Peripheral Resistance
Affected by anything that affects the diameter of the arterioles. This
includes a variety of neurotransmitters and hormones as well as
molecules released during allergies, infections, etc.
Neurotransmitters: Epinephrine and norepinephrine are released as
molecules of the sympathetic nervous system. They cause a
constriction of arterioles via α1 receptors. These hormones are
normally released when blood pressure is low (baroreceptor reflex).
Hormones: Hormones such as angiotensin II and anti-diuretic
hormone can cause constriction of blood vessels when they are
released/formed at high levels. This normally occurs when blood
pressure is very low.
Other molecules:
1. Histamine: Released in large amounts in severe allergic
reactions. Vasodilates blood vessels after binding to H1 receptor.
2. Endotoxin: Released from Gram negative cell membranes. Potent
vasodilator that can lead to a large decrease in blood pressure
(septic shock).

Figure 1: Knowledge Map of Blood Pressure Regulation1

Blood Pressure Concept Map

Results
•Student learning styles, as determined by the VARK
exam3, are shown in Figure 3.
•Most students identified knowledge maps as beneficial to
learning on the free-response portion of the survey, and all
responded that they were beneficial when asked
specifically about them (Figures 4 and 5). This was not
associated with learning styles.

Figure 5: 100% of Students Found Knowledge Maps Beneficial

•Almost all students have referred to the knowledge maps
in future courses and 58% have drawn their own (Figure
6). This was not associated with learning styles.
•When presented with the knowledge map and concept
map shown in Figures 1 and 2, 55% reported preferring the
knowledge map, and 40% stated they would be equally
beneficial This was not associated with learning styles
beneficial.
styles.
Figure 6: Use of Knowledge Maps and Techniques in Future Courses

Conclusions
• All students report knowledge maps as beneficial to learning,
making the perception independent of learning style.
•Because student often use them in multiple courses, it
indicates that they can help link information across these
courses
1From

Gerrits, Ron. Case Study for Teaching the Variables that Regulate Arterial Pressure. American
Physiological Societies Archive of Teaching Resources (www.apsarchive.org), 2007.
obtained from Bill Cliff at Niagra University, NY.
3Scored using VARK scoring software purchased from http://www.vark-learn.com/english/page.asp?p=products
Thank You to the Biology Scholars program (and my team) for their support/ideas related to this project!
2Thankfully

Figure 2: Concept Map of Blood Pressure Regulation1

Figure 3: Student Learning Styles

