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| think as teachers, we often feel like this all the time!
Early morning classes, meetings, preparing for lecture, grading papers, etc.
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(I digress to show you a hamster wheel for cats now!)
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hotel-live-like-a-rodent

http://www.csmonitor.com/Business/new-economy/2009/1117/at-french-hamster-

And one for humans! French hotel room
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Each of these people are us. We are all creative and have our own unique skill sets.
Think of these individual puzzle pieces — each one represents something you do or
use in class. How many students are impacted by these? A hundred a quarter? Every
few years, that’s thousands of students. It’s a lot of responsibility on us to come up
with the best teaching materials we can. Of course, we each also have many
demands on us which prevent us from keeping our word when we say the usual “oh,
I’'m going to make this better for next time...” (Yeah right!)
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http://thumbs.dreamstime.com/z/people-holding-puzzle-pieces-connected-circle-d-
form-36692841.jpg

Of course, there is a lot of benefit in discussing and collaborating together to create
something better. We all know that peer review is an important part of this, but so is
a simple sharing of ideas and informal feedback.
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GO gle organic chemistry resonance structures practice

Web Images Videos Shopping News More ~ Search tools

About 129,000 results (0.33 seconds)

[PPFIEven More Resonance Practice Problems (Blank and KEY)
www.mtlsd.org/.../ochem/.../evenmoreresona... ¥ Mt. Lebanon School District
Organic Chemistry. Date Period . Even More Resonance
Practice Problems. Draw all of the reasonable resonance structures for each of ...

[PPFl Resonance, Using Curved Arrows And Acid-base
www.xula.edu/chemistry/.../Organic.../Or... ¥ Xavier University of Louisiana
Properly use curved arrows to draw resonance structures: the tail and the head of
every arrow must be ... When drawing resonance structures: avoid breaking a sigma
bond; never exceed an octet for second-row .... Organic Chemistry 2210D.

[PPFl Practice on Resonance Structures -- Answers 1. For each...
https://www.chem.wisc.edu/.../organic/... ¥ University of Wisconsin-Madison
Practice on Resonance Structures -- Answers. 1. For each of the following draw
reasonable resonance structures. a) O3 b) CH3CNO c) CH3NCO e) CH3NCS.
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So given our time constraints, what do we do?

I, for one, am the first to admit that if | need something, | look to see what’s already
out there.

But this takes time and most of what | want is not editable or is for the wrong level
(audience)

| want something that | would make. Or something that one of my colleagues would
make.



The swapmeet
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This scene is a metaphor for my teaching materials, let’s say. Some of these items
look like they can be used again, others look like they might need to be tossed! But
the point is that each person can browse and take what is useful and leave the rest.
But the thing is: There is not much of a collection unless people contribute to it!
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https://healthandhappiness101.files.wordpress.com/2015/03/resized_dwight-schrute-meme-generator-fact-it-s-potluck-time-02057a.jpg?
—90Neh_ce28 ran 1

Dwight’s FACT



I’m in inviting you to a potluck = it’s a teaching potluck!
Notice, some of the things brought to the table are made from scratch while others

were store bought
You can contribute something that is either made by yourself or adapted, or with the

permission of others.
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What kind of things can we
bring to the teaching potluck?

e Activity or assignment

« Exam question(s)

 Youtube links

 Materials from a conference

 An intriguing real life application

» An idea that you haven't executed yet
« Anything worth doing in class!
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Example 1

» Organic Chemistry problem (adapted
from Vollhardt and Schore)

8 isomeric bromopentanes (CsH,,Br)
Start with Lewis structures, then

Line bond notation, IUPAC nomenclature,
chirality, substitution/elimination
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This is an assignment | use in Organic Chem I. It is a problem students add to
throughout the quarter as we cover various topics (isomerism, nomenclature,
chirality, etc) Students turn in the assignment at the end. Each time they add to it, it
helps them to get closer to the correct answer.
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ISOMER Extra Credit Problem (8pt)

Name Circleone: _AMlab or PM lab

Compounds A through H are isomeric bromoalkanes with molecular formula CsH11Br.
Use the following data to assign plausible structures for compounds A through H.
Include the IUPAC name and use LINE drawings — do not draw out the hydrogens!!!

o Treatment of compounds A through G with NaCN in DMF followed second order kinetics
and showed the following relative rates of reaction: A=B>C>D=E>F>>G

o Compound H does not undergo Sx2 under the preceding conditions.

o Compounds C, D, and F were found to be optically active each having the S absolute
configuration at the chiral center. Products of D and F proceeded with inversion of
configuration while treatment of C in the same way proceeded with retention of
configuration. (Include the stereochemistry in the drawings for these)

f Y (

Here’s part of the assignment
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Example 2
o Chemistry in dentistry/medicine

Lidocaine

o U
(T T QA

+ HCl —>

Lidocaine + hydrochloric acid Lidocaine hydrochloride

More examples at Ron Schwisher’s website:
http://www.oit.edu/libraries/about/collections/library-publishing/swisher
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| visited the dentist one day and | asked what chemistry he uses in his work. This is
one example he gave of how chemistry is used in his work everyday.
More biological and medicinal examples are given in Ron Schwisher’s open textbook

(link above)



» Exam Analysis

Example 3 (and other reflective
assignments, cpree.uw.edu)

CHEM& 161 EXAM 1 Analysis & Self-Evaluation Assignment

1. For each multiple-choice or short-answer question that you selected/wrote an incorrect answer on the exam,
fill in the requested information, including identifying the reason that best describes why you missed the
question.

2. Complete the follow-up questions on the next page.

Possible reasons:
a) | misread the question.
b) | misread the choices (answer selection).
c) |had trouble interpreting the question.
d) 1didn’t consider the combination answer(s) (all of the above, none of the above, a and b, etc.)
e) Iwasn’t confident in my initial answer so | changed the right answer to the wrong answer.
f)  1didnt study this concept enough.
a) Ididn’t review this concept/information because | didn’t think it was important.
b) Ididn’t review the diagrams from the lecture notes, group activities, or the textbook.
c) |didn't review the example problems/questions in the lecture notes.
d) 1didn’t do enough practice problems (working them completely on my own).
e) | never understood this concept and didn’t get help.

L il ol N

This is an example of how an idea became a product. Several of my colleagues and |
were discussing the need for addressing student performance on exams. | had read
about exam wrappers (analysis) in a book about teaching, and passed it along to two
of my colleagues. One of them, Gina Fiorini, made this assignment for students to
analyze their incorrect answers on an exam in an attempt to improve their
performance on future exams, and to cut down on exam criticisms.

This is one of many types of reflective assignments submitted for the CPREE project
(CPREE = consortium to promote reflective in engineering education, see website on
slide for more info)
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I Name:
CH CH. CH. CH C o
A W e N e Match the lettered spectra to the
2 2 2 5 s
octane I molecules below
0
methyl 2-methylprop-2-encate
HiC CH CH
HaC H,C—CH. (o} 3 . -
o 3 3 2 N N X
\ \ O\ CHs / CH, o o
C—CH, _C ¢ ¢ o—cC |
e N
HaC CH,-CH, 3 O o] CH,—C==N CH,
pentan-2-one tert-butyl 3-oxobutanoate ethyl cyanoacetate 2-methylpentanal
ﬁ CH. (0] CH. CH
CH CH CH CH Pk kG
_CH, _CH, _C__ we” Z\CH/ Z\CH/ Z\CH/ 2 c S \CH2 CH,
9 "CH, 'CH, OH 3 2 2 ||
hexanoic acid oct-1-ene (o]
butyl chloroacetate
OI o HO_
H N
C oH CHy  n C/CHZ\CH/C %6 H/c CH-CH, _CH, _CH, _CH, _OH
CHy N~ e’ 3 2 2 HyC CH,CHy B CH, ~CH, ~CH,
| hept-1-yne pentan-2-ol 6-bromohexan-1-ol
isobutyl acetate  CHs
ou o o HiC CHa

This is an NMR matching game designed by one of our faculty, Brett Goldston. We

use this assignment in Organic Chem Il and it gives students more practice and
familiarity with analyzing IR and 1H-NMR spectra, especially real spectra.
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benzonitrile (example of spectra given)
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benzonitrile (example of spectra given)
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Example 5

« Gen chem placement exam

BC adapted ours from Edmonds CC
We have since shared ours with SCC and
Clark College.

New updates this year. Still willing to
share and discuss with others!
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This stimulated much discussion during the talk.
A shared repository such as ours could be a potential place to share documents such
as these with each other to give guidance to people developing similar materials.



Example 6

« CHEM&161 Beer’s law lab experiment
(CuSO; Allura Red)
— Changed our CHEM&161 lab to make it
“greener”
— Adapted from Edmonds CC and D.Exton’s
Green Chem lab manual

— Shared with Whatcom CC; adapted by
Benedictine Univ. for GOB course
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This is a very common lab. At BC, we adapted from several sources (including EACC)
and others have asked to adapt it (or use as is) from what we have. We are happy to
share this. Faculty at Benedictine U in MN have used the gen chem version and

adapted it for GOB as well.
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Example 7: Things from
conferences

« 2YC3 Windward CC (2015)
— Matthew Platz, “A vision for sustainable
chemistry at the NSF”

http://windward.hawaii.edu/2yc3/2yc3/talks/
Platz_Chem_Sustainability.pdf
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| attended several talks at the last 2YC3 conference. It would be great to share

materials that we gather through conferences as well as things we develop ourselves.

This was one conference where almost all the presenters shared their talks (they are
available on the website above, windward.hawaii.edu/2yc3 (or google the “2YC3
Windward”) and find the page of links with presentations.
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A New View of the Periodic Table

cl
V C Mn Fe Co Ni Cu Zn GaEAs Se Br
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Expensive Inert

*Potential scarcity relative to world demand.
Courtesy of the Center for Sustainable Materials Chemistry
Oregon State University and the University of Oregon

Radioactive Toxic Scarcity*

The keynote address contained this periodic table, which several of us in the
audience wanted!



Example 7: Things from
conferences

» 2YC3 Windward CC (2015)

— Iraj Nejad, Green Organic Chem Labs
incorporating more spectroscopy and
computational chemistry

Experiment titles, assessment examples,
spectra at:
http://windward.hawaii.edu/2yc3/2yc3/talks/
Nejad Green OChem.pdf
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Same with this talk by Iraj, on his experience redeveloping organic chem labs with
green principles.
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3.

i Green Experiments (CHEM 8o)

Biosynthesis of Ethanol from Molasses
Trimyristin: A Fat from Nutmeg

Isolation of Chlorophyll and Carotenoid Pigments
from Spinach

Identification of an Unknown Organic Compound
Structure and Nuclear Magnetic Resonance
Chemical Kinetics: Evidence for the S;1 Mechanism
Which Structural Isomer? (DEPT NMR)

The Nucleophilic Substitution Reaction (S,2)
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Continued (a list of labs Iraj included in his sabbatical project). Many labs were re-

written to incorporate spectroscopy and modeling.
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Example 7: Things from
conferences

« 2YC3 Windward CC (2015)
— William Urban, Chemistry = Medicine!

— Everything in chemistry is applicable to
medicine; use lots of examples — it could
save lives!
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This was one of the most useful talks | have ever gone to in chem ed. Urban is a
retired veterinarian, and is teaching chemistry exclusively to pre-nursing students. He
teaches it in a way that is completely geared to allied health.
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Example 7: Things from
conferences

« 2YC3 Windward CC (2015)
— William Urban, Chemistry = Medicine!

— Everything in chemistry is applicable to
medicine; use lots of examples — it could
save lives!

— http://windward.hawaii.edu/2yc3/2yc3/
talks/Urban_Chemistry_Medicine.pdf
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His complete powerpoint is available at the weblink above.
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The recommended dose of Cleocin (clindamycin) pediatric oral solution is

8 to 25mg/kg/day in three (t.i.d. = ter in die) to four (q.i.d. = quarter In die) equally
divided doses. The child weighs 60lb.

a) Calculate the minimum safe dose per day = 218 mg/day

b) Calculate the maximum safe dose per day = 682 mg /day

8mg 60lb 1kg = 218mg 25mg 60lb 1kg = 682mg
lkglday 1 2.2lb lday lkg 1day 1 2.2lb 1day

The number 1 medical dosing error in the USA is converting pounds to kilograms!
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Dimensional analysis is of course important for dosing... did you know the factoid in
red though?



If the students are
offended they should go
into another major
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He also incorporates things to let his students know how “gross” medicine and health
can be. Students are dealing with all kinds of fluids they may not like, and seeing very
disturbing things in the clinical setting. It’s best for them to be thinking about this

before they fully commit to these career paths.



Nursing faculty quote

80% on a 10 question DA test = 2 dead patients!
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medical vs scientific use

Medicine has writing rules also!
Medical usage of writing numbers.

No 1 use mc

Noccorcm?® usemL - arule not often followed
Decimals no X.0 mg use X only !

use 0.X mg not .Xmg

http://www.jointcommission.org/assets/1/18/
Official Do Not Use List 6 111.PDF

Importance of how we convey units and numbers. It would be worthwhile to mention
these things in class. | personally don’t always emphasize “mc” for micro, nor do |
enforce the 0 before the decimal place. Sig figs are also treated very differently by
nurses — usually trailing zeros are taken off to avoid mistakes (2.0 might look like 20!)
So we might consider this when we teach GOB.
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Elements or drugs?
Note ic, ous endings

7-0650-0)

. ‘ : NDC 0517.6510-25
tarer SELENIUM
(ferric carboxymaltose JCTON 1y
injection)

RN 0 MEANNY

1486 meg/mby o

O mg/15ml e,
" on L R
(50 mg/m i
ous l".llx:n'nu_u L
FOR INTRAVEN Sy, oy 1198 /

USE ONLY

10 ml vl

CHROMIUM ™2
Imcg/ml  Fow 350
Cormc Ooioride b, 059 50 %

Old (common) nomenclature, ferric and ferrous, etc. are often encountered. It would
be worth mentioning these things even if we don’t use them today in majors science.



Acid-base Reactions

More than 90% of drugs are organic, weak electrolytes, especially those
compounded, manufactured, or reconstituted as injections in predominantly ionized
or salt form.[28] Consequently, acid-base reactions are the most common causes of
drug incompatibility as precipitation of nonionized drug forms.

http://www.safeinfusiontherapy.com/cps/rde/xchg/hc-safeinfusion-en-int/hs.xsl/
7247 .html ]

ppt RX's? _ A
-
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We teach acids and bases, but do we get to organic acids/bases, and ionized and
nonionized forms, and their properties? | certainly did not really touch on this much
in GOB (I do in majors organic). This is something that could be taught in all chem

classes (GOB, gen chem, organic). | do emphasize buffers and have taken out acid/
base titration in order to do so.



Goal

 Create a network of faculty interested in
developing, creating, sharing, adapting
ideas and existing items into (better)
teaching materials

 Create a permanent and easily
accessible repository for these materials
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It's your turn!

What are your ideas?

Would you like to join in such a
network?
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We shared out ideas for assignments that work for us, that we’ve either created or
used in the past.

| distributed a handout to fill out to join the network. If you are interested, please
send me a note at jmayer@bellevuecollege.edu. All you need to do is contribute ONE
teaching resource (assignment, video, weblink), explain how you use it, and then you
will gain access to our shared repository.

| hope you will consider joining the network! : )
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