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Published Program Abstract (page 29):
Discover how to use the inquiry process, observation of student behaviors, and reflection to
strengthen assessment and achievement of course Student Learning Outcomes.

1.
2.
3.

What should the student be able to do?
What does the student have to know in order to do #1 above?
How do course readings/activities help with these goals?

It was said that Barbara Brown used observation and reflection to make deliberate
decisions on changes in a course (on English composition).

On a daily or weekly basis, reassess on a deliberate basis.

The basis for assessment is shifted from the teacher to the student.

Skillful teaching is required.

Some observations are not obvious—take careful notice.

What does student mastery look like?

Expertise—The teacher’s definition of this objective defines how we teach.

The speakers characterized students as being either novices or experts. These two states
look different.

Through feedback from the audience, a “novice” was characterized as being
inexperienced, confused, quiet, apprehensive. Also through feedback from those in
attendance, an “expert” was characterized as having experience, having a structure for
organizing information, being comfortable when they don’t know something, being
willing to share. There was a handout on “The Habits of Experts.”

We should realize that more often than not, our students are novices.

Students do have a textbook.

How do we read? (See handout on a student’s perspective on reading an article on garlic
mustard or AMF.)

What are the hard parts of a course?



The speakers gave out photocopied pages from two textbooks and asked those in attendance to
analyze these (using a handout). One of the passages was from a Political Science textbook, and
the other was from an Anatomy and Physiology textbook. The point was that students may find
textbooks difficult to read, for a variety of reasons—e.g., technical and non-technical vocabulary,
context, background. A faculty person, on the other hand, may not readily see the potential areas
of difficulty.

With regard to the Anatomy and Physiology textbook piece, the speakers then played a video
called “Bone Rap” from YouTube to show another way to get across ideas in the classroom.

Two other handouts—one on SLOs and the other on a Reference list.



The Habits of Experts

I Experts ask good questions.

(i Experts break problems into parts.
Experts rely on evidence.

[ Experts look for patterns.

Experts consider other perspectives.
Experts follow Huﬂches.

Fxperts use familiar ideas in new ways.
Experts collaborate.

. Experts welcome critique.

_I Experts revise repeatedly.

1 Experts persist.

Experts seek out new challenges.

Experts know their own best worl styles.

¢ Reprinted by permission from Fires in the Mind: What Kids Can Tell Us About Motivation and Mastery,
by Kathleen Cushman and the students of What Gds Can Do. San Francisco: Jossey-Bass Publishers,
2008. For more information, go to www.firesinthemind.arg



Thinking About my Reading Process

The strategies I used throughout this reading assignment were pretty basic. I read the
questions first then read the article. During my reading I frequently highlighted things I felt were
important and undertined words I waé unsure of. I felt the most difficult thing for me to
understand was the terminology. I did feel like the materials and methods section of the article
was especially difficult to read for me perhaps because of all the steps. 1 felt myself continually
having to look up words and then having to read and reread often because of the confusion. Since
1 did not have any prior knowledge about garlic mustard or AMF I found the article quite strange
during the first read through. However, once I had read the article and got down most of the
vocabulary I seemed to put things together a bit easier. Looking up the terminology and
researching definitely helped me to understand the experiment better. I l;elieve the graphs helped
out a lot as far as a complete understanding. Although the article was challenging 1 felt that after

I looked up the terms 1 had difficulty understanding it helped to comprehend the overall findings.
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42 CHAPTER 2 2012,

Percentage and Molarity

DEFINITION EXAMPLE
Percentage {mass per volume)
Number of grams of a
substance per 100 miliiliters
{mL) of solution

To make a 10% NaCl schition,
take 10 g of Na{l and add enough
water to make a total of 100 suL of
solutian.

Molarity: 5 moles {mol) per liter
A 1 molar (1 M} solution =

1 mole of a solute in 1 liter

of solution

To make & 1 molar (1 M) sclution
of NaCl, dissolve 1 mole of Na(l
(38.44 g) 1 encugh water to make
a total of 1 liter of solution.

atoms of specific elements. Table 2.3 describes these ways of
expressing concentration.

inorganic Acids, Bases, and Salts

When inorganic acids, bases, or salts dissolve in water, they dis-
sociate (dis'-s0-s8-AT); that is, they separate inte ions and be-
come surrounded by water molecules. An acid (Figure 2.11a) is a
substance that dissociates into one or more hydrogen ions (H™')
and one or more anions. Because H is a single prolon with one
positive charge, an acid is also referred to as a proton donor. A
base, by contrast (Figure 2.11h), removes H” from a solution and
15 therefore a proton acceptor. Many bases dissociate into one or
more hydroxide ions (OH ™) and cne or more caticns.

A salt, when dissolved in water, dissociates into cations and
anions, neither of which is H* or OH™ (Figure 2.11¢). In the
body, salts such as potassium chloride are electrolytes that are im-

Figure 2.11 Dissociation of inorganic acids, bases, and salts.

== Dissociation is the separation of inorganic acids,
hases, and salts into ions in a solution,

HCI KOH KCl

OO

(c) Salt

@ O

{a) Acid {b) Base

' The compound CaC0; (calcium carbonate) dissociates into a
calcium ion (Ca®™) and a carbonate ion (CO577). Is it an acid,
a base, or a salt? What about H,50,, which dissociates into
two H* and one 50,277

Tortora, G. and Derrickson, B. Principles of Anatomy and Physiclogy, 13% ed.‘ John Wiley and Sons, Ine.

portant for carrying electrical cwrrents: (ions Howing from one
place to another), especially in nerve and muscular tissues. The
ions of salts also provide many essential chemical elements in in-
tracellular and extracellular fluids such as blood, lymph, and the
interstitial fluid of tissues.

Acids and bases react with one another te form salts. For
example, the reaction of hydrochtoric acid (HCE) and potassium
hydroxide (KOH), a base, produces the salt potassium chloride
(KCI) and water (H,0). This exchange reaction can be written ag
follows:

HCl + KOH—> H¥ + I~ + K" + O™ —> KCl + H,0

Acid Bage Dissociated tons Salt Water

Acid-Base Balance: The Concept of pH

To ensure homeostasis, intracellular and extracellular fluids must
cortain almost balanced quantities of acids and bases. The more
hydrogen ions (H") dissolved in a solution, the more acidic the
solution; the more hydroxide ions (OH ™), the more basic {alka-
iine) the solotion. The chemical reactions that take place in the
body are very sensitive to even small changes in the acidity or al-
kalinity of the body fluids in which they occur. Any departure
from the narrow limits of normal H' and OH™ concentrations
greatly disrupts body functions.

A solution’s acidity or alkalinity 1s expressed on the pH scale,
which extends from 0 to 14 (Figure 2.12). This scale is based on
the concentration of I1™ in moles per liter. A pH of 7 means that a
solution contains one ten-nuithonth (0.0000001) of a mole of hydro-
gen jons per liter. The number €.0000001 is written as 1 X 1077
in scientific notation, which indicates that the number is 1 with
the decimal point-moved seven places to the left. To convert this
value 1o pH, the negative exponent (—7) is changed to a positive
number (7). A solotion with a H™ concentration of 0.0001 (1074
moles per liter has a pH of 4; a solution with 2 ' concentration
of 0.000000001 (10™7) moles per liter has a pH of 9; and so on. It
is tmportant to realize that a change of one whole number on the
pH scale represents a renfold change in the number of H™. A pH
of 6 denotes 10 times more H™ than a pH of 7, and a pH of §
indicates 10 times fewer H" than a pFH of 7 and 100 tmes fewer
H" than a pH of 6. '

The midpoint of the pH scale is 7, where the concentrations of
H™ and OH™ are equal. A substance with 2 pH of 7, such as pure
waler, is nevtral. A solution that has more H' than OH™ is
an acidic solution and has a pH below 7. A solution that has
more OH™ than H™ is a basic (alkaline) solution and has a pH
above 7.

Maintaining pH: Buffer Systems

Altheugh the pH of body fluids may differ, as we have discussed,
the normal iimits for each fluid are quite narrow. Table 2.4 shows
the pH values for certain body fluids along with those of some
common substances outside the body. Homeostatic mechanisms
maintain the pH of blood between 7.35 and 7.45, which is slightly
more basic than pure water. You will learn in Chapter 27 that if the
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Figure 2.12 The pH scale. A pH below 7 indicates an acidic solution—more H” than OH ™. A pH above 7 indicates a basic (alkaline)
solution; that is, there are more QH™ than H.

=== The lower the numerical value of the pH, the more acidic is the solution because the H* concentration becomes
progressively greater. The higher the pH, the more basic the solution.

{moles/iter)

[H7)

pH 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

INCREASINGLY

INCREASINGLY
BASIC (ALKALINE)

ACIDIC NEUTRAL ~——

L At pH 7 {neutrality), the concentrations of H* and OH™ are equal (1077 mol/liter). What are the concentrations of H* and OH™ at
pH 67 Which pH is more acidic, 6.82 or 6.917 Which pH is closer to neutral, 8.41 or 5.59?

pH of bloed falls below 7.35, a condiion called acidosis occurs,

pH Values of Selected Substances and if the pH rises above 7.45, it results in a condition called
SUBSTANCE* pH VALUE alkalosis; bo;h conditions can seriously compromise homeostasis.
Saliva is slightly acidic, and semen is slightly basic. Because the
* Gastrie juice (found in the stomach) 1.2-30 kidneys help remove excess acid from the body, urine can be quite
Lemon jnice ) 2.3 acidic.
Vinegar 1.0 Even though strong acids and bases are continually taken into
Carbonated soft drink 30.35 and 'l‘prmed by the body, the pH of fluids insidevand outside cells
Orange juice 15 remaing almost constant. Ong Important reason is Lhe‘presence of
, ) buffer systems, whick function to convert strong acids or hases
* Vaginal fAlmd 3.5-4.5 . e . S ..
o into weak acids or bases. Strong acids (or bases) ionize casily and
Tomato juice 4.2 contribute many H™ ¢or OH ™) to a solution. Therefore, they can
Coffee 3.0 change pH drastically, which can disrupt the body’s metabolism.
« Utine 4.6-8.0 Weak acids (or bases) do not ionize as much and contribute fewer
+ Saliva 6.35-6.85 H™ (or OH7). Hence, they have less effect on the pH. The chem-
Milic 6.8 ical compounds that can convert sitrong acids or bases into
Distilied (pure) water 70 weak ones fre called buffers. They do so by removing or adding
- Blood 7.35-7.45 Pméons (H). " _ - _
+ Semen (fluid containing sperm) 79027 €0 ne important buffer system in the body is the carbounic

acid-bicarbonate buffer system. Carbonic acid (HCO,) can act

* Cerebrospinal fluid (fluid : tated with . ; . . —
erebrospinal fluid (fluid associated wi as a weak acid, and the bicarbonate ion (HCO4 ) can act as a

rervens ?ys,'tejm} S & weak base. Hence, this buffer systemn can compensate for either
« Pancreatic juice {digestive juice of the pancreas) 7.0-82 an excess or a shottage of H For example, if there is an excess
« Blile {liver secretion that aids {at digestion) T.6-8.6 OfH+ (an acidic conch'tion), HCO‘QQ can function as a weak base

Milk of magnesia : 10.5 and remove the excess H', as follows:

Lye (sodium hydroxide) 14.0

HY + HCO,™ —> H.,CO,

*Bullets {(«} denote substances in the human body. Hydrogen ion Bicarbonate ion (weak base} Carbonic acid

o
:: .
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SLO: Name and describe organic molecules based on structural formulas.

fs there evidence of student mastery of the SLO?
Is there evidence of real-time assessment by the instructor?

Evidence

Interpretation
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