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Zhang Boling — Nankai University

Zhang Boling (traditional Chinese: 5R{AZ5;
simplified Chinese: 5k{B%5; pinyin: Zhang
Bdling; Wade—Giles: Chang Po-ling) (April
5, 1876 in Tianjin — Feb. 23, 1951 in Tianjin)
was the founder of Nankai University and
the Nankai system of schools.
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Zhang Boling was the founder of Nankai University and the Nankai system of schools.
He was fortunate to meet a Confucian scholar in Tianjin named Yan Xiu, a reformer who
had been stripped of his high posts by anti-reform Qing court officials. Returning to Tianjin
to start a modern school, Yan learned that Zhang Boling had training in Western know-
ledge and wanted to be an educator, so he asked him to join the venture. Thus started an
immensely fruitful partnership lasting over three decades.
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Confucius (551-479 BC)
“I hear and | forget.

| see and | remember.

| do and | understand.”

Confucian Temple Gate 6/23/13
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Zhang Boling’s Brother & Nephew

Peng Chun Chang also P. C. Chang (simplified Chinese: 5k 52%F; traditional Chinese:
aR 52 %; pinyin: Zhang Péngchlin; Wade—Giles: Chang1 P'eng2-ch'un1) (1892 — 1957)
was a Chinese academic, philosopher, playwright, and diplomat. He was born in
Tianjin, China, and died at his home in Nutley, New Jersey.

Chen Chung Chang also C. C. Chang is a mathematician who works in model theory.

He obtained his PhD from Berkeley in 1955 with Alfred Tarski. He wrote the standard
text Chang & Keisler (1990) on model theory. Chang’s conjecture is named after him,
and more. He is emeritus professor at the mathematics department of the UCLA.




Abstract

Interdisciplinarity is rapidly becoming a norm within both the
professional and academic worlds, and the ability to
collaborate and communicate is becoming an essential skill for
all graduates. We have been interested in the development,
implementation and assessment of new curricula to promote
cross-disciplinary learning (i.e., in super-disciplinary contexts) at
all levels of college chemistry education.

We will report on three such efforts, namely, the Chemisfry Is in
the News project for lower-division large lecture courses for
science majors, an upper-level seminar on Scientific Writing in
Chemistry for chemistry majors, and the Mathematics and Life
Sciences curriculum for the education of gifted STEM maijors.
Peer review is essential to science and the students learn
about various forms of peer review in these courses.
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NEXT GEMERATION SCIENCE STANDARDS and the
associated logo are registered trademarks of Achieve,

Inc.

For States, By States

Closely following the CCSS (Common Core State Standards), the Next Generation
Science Standards (NGSS) are being developed by Achieve, a nonprofit organization,
working directly with 26 lead states.

Online: www.nextgenscience.org/next-generation-science-standards
May 17, 2013: Interactive Online Version of NGSS Released
June 13, 2013: APS and ACS Education Divisions Endorse the NGSS

“The Next Generation Science Standards (NGSS) describe what all students
should know about science and engineering, and be able to do by the time they
leave high school. The NGSS are based on learning progressions of core ideas
in the discipline, crosscutting concepts across disciplines, and the practices that

will allow students to use their disciplinary knowledge in meaningful ways. As
states adopt the NGSS, significant changes will be required in all areas of
science education, including the development of new curricula and assessments.

Support for both pre- and in-service teachers will be crucial, and perhaps less

obviously, so will changes in the way chemistry is taught at the college level.”
Melanie Cooper, J. Chem. Educ. 2013, 90, 679-680.




SCIENCE EDUCATION
Goals for literacy, math, and science education

U pp u rtun iti ES a nd c hal IE n ges ?;;.:I::EEHSE citizens' capacity to argue from
in Next Generation Standards

Past tional standards wer

MATH wIEEl ast educational standards were
developed by prof. organizations

M1. Make sense of problems i o o .

and persevereinsofnrringthem 52. Develop and use models géﬁikpqrzgfzrﬁ?”"d and in different SUbleCf areds

M4. Model with mathematics
. 53. Plan and carry out . . .
55. Use mathematics and investigations independently, yielding more

computational thinking

M2. Reason abstractly and
quantitatively

Mé&. Attend to precision 54. Analyze and interpret data .
M7. Look for and make use S6. Construct explanations and material than the K—12 system
E:ﬂst[uctsrfe ; design solutions
reulaty i ropested E2. Build a strong base of could teach well. Now there is a
reasonin knowledge through content-rich
’ texts call for “fewer, clearer, and
E5. Read, write, and speak
grounded in evidence H o
M3 and E4. Construct viable 58. Obtain, hlgher standards.
arguments and critique evaluate, and
reasoning of others communicate
57. Engage in argument from information
Eé. Use technology % oidence E3. Obtain
and digital media e . T
strategically and :gggﬁf;ﬁisgf Relations and convergences in literacy
capably . .
M5. Use appropriate ;ﬁ:&?@?}?m (3), math (4), and science and engineer-
tools strategically res 5 .
ponse to fask
" ool ing (1) practices. Adapted from (12).
(12) T. Cheuk, Comparison of the three
E1 Demonstrate independence in reading complex texts content sfqndqrds; CCSS-ELA, CCSS-
and in writing and speaking about them
E7. Come to understand other perspectives and cultures quhemqﬁcsl cmd NGSS (20] 2);

through reading, listening, and collaborations

http:/ /ell.stanford.edu/content /science.
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Teaching Dissent and Persuasion
Kathleen M. Carson’, Brian Hodgen®, and Rainer E. Glaser

- Educational Research and Reviews 2006, 1, 115-120.

Figure 1. Dissent, sometimes presented
heatedly and emotionally, is an essential
component of science and science education.

Figure 2. Continuous debate and growing
understanding of contrary arguments leads to a
consensus, which is the desired final stage of he
scientific process.



Teaching Dissent and Persuasion

Kathleen M. Carson’, Brian Hodgen®, and Rainer E. Glaser

Teaching philosophy should be based on the desired outcome of the teaching. In the case of science
education, the guiding principle for a teaching philosophy should start with the desire to help students
understand and use science, regardless of their major or profession. To effectively teach students how
to understand science, one must include both the content and the process. Peer review is an integral
part of the process of science, however it is generally lacking from science education. One must have
something for the students to review in order to implement the process education, and Chemistry Is in
the News offers such a project in the news portfolios. In-class peer review is useful and common in
other disciplines, but there is much to be gained by going outside the walls of the institution. Inter-
class, in particular interstate and international, compels faculty and students to use Information and
Communication Technologies, exposes students to a diverse student body, and provides an
opportunity to engage in faculty development via collaboration on instruction.

Key words: Science Communication, Scientific Literacy, Peer Review, Science Teaching Philosophy,
Collaborative Learning, Computer-Assisted Instruction.

http:/ /handygrammar.com/tag/writing /
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Science and the Culture Sphere

Student Tuition Accounts for Over Half of Higher
Private Education Costs at 4-year Colleges
Llfe State funding as a share of higher education costs, FY2000 - FY2013
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FY 2000 FY2002 FY2004 FY2006 FY2008 FY2010 FY2011 FY2012 FY2013
Source: Budget & Policy Center analysis; data from LEAP; reflects tuition in fund 149-B

Crisis is already happening! Total
student loan debt exceeds 1 trillion USS$.
Student debt for seniors graduating with
loans now exceeds $26,000. Ca. 13%
of borrowers owe more than $50,000,
and ca. 4% owe more than $100,000.

Jirgen Habermas: Crisis will result from
a failure to integrate the culture sphere
and the systems sphere. The culture
sphere will become too weak (emphasis
ours) to legitimize the systems sphere.



Mational Science Foundation
Directorate for Education and Human Resources

Division of Undergraduate Education

Chemistry is in the News:

Preparation for Science Communication

E. K. Mellon Honorary Seminar
on Chemical Education

FSU, January 23, 2004

THE CAMILLE
& HENRY DREYFUS
FOUNDATION, INC.




provocative
Lecture Revisited opi nion

The process of teaching and learning in college or university
has conveniently been factored into two functions: a short-range
training function and a long-range education function. In
chemistry the simple fraining function comprises student
mastery of task... is easily defined in terms of educational
objectives... In the long-range education function, the important
factor seems to be the enthusiasm imparted by the teacher... [it]
is almost impossible to measure, but... it is here that the unique
college experience is centered.

Edward K. Mellon
Florida State University
J. Chem. Educ., 50, 531 (1973) Tallahassee, Florida 32306



Science is the Only News

STEWART BRAND
Founder of the Whole Earth
Catalog, cofounder of the

Global Business Network,
cofounder and president of
the Long Now Foundation.

We now live in a world in which the rate of
change is the biggest change. Science has
thus become a big story.

“Science is the only news. When you scan
through a newspaper or magazine, all the
human interest stuff is the same old he-said-
she-said, the politics and economics the
same sorry cyclic dramas, the fashions a
pathetic illusion of newness, and even the
technology is predictable if you know the
science. Human nature doesn’t change
much; science does, and the change accrues,
altering the world irreversibly.”



Chemistry Is in the News: Taxonomy of
authentic news media-based learning

activities

1

Rainer E. Glaser® and Kathleen M. Carson

Table 1. Taxonomy of “authentic news media-based learning activities’
Level| Activity Quality review Resource Focus
1 Read News Article None Online News Media Issue Awareness &
Interest
2 Read News Portfolios| None Knowledge &
g Chemistry Is in the News| Comprehension
, Online Database . ,
3 Read & Create News | Instructor Review Application, Analysis
portfolios & Synthesis
4 Read, Create & Judge| Intra-Class Peer Evaluation
News Portfolios Review Constructive Review
Chemistry Is in the News
] Read, Create & Judge| Inter-Class Peer y Awareness of
) ) I[ITN Software tools ) ,
MNews Portfolios Review diversity
6 Read, Create & Judge| International Peer Awareness of
MNews Portfolios Review International Context

Level 2 Activities all semester.

One item per chapter.
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Dr. Glaser's "Chemistry is in the News"

'"Newspapers mirror society and newspaper articles allow to
construct the important relations between society and chemistry.

Chapter Mumber in Wade 4/e & Chapter Theme

MEWS ARTICLE TITLE (zerves as the link ta the news item)
Beference & Date k
Izzues Baized
Relevant Chemist ry Topic

Chapter 1. Introduction and Review. Bonding, Acids & Bazes.
LS, FLOATS MEW 'BUIBELE' PROPOSAL
Aszoh i Mews Service, December 11, 1997
=reehhouse Effect, Atmospheric Chemist ry, Environmental Protect ion
Lewiz 5t ructures, Hybridization, Resources

Chapter 2. Structure and Properties of Organic Molecules.

TAMKER BLEELS OTL TN TORY QD BAY, WORST SPTLL T JAPAM'S HISTORY
Azsoi. Press and Reuters, July 3, 1997
il Spill, Environment al Technology
Physical Propert ies, Hyd rophobic Effect. Ol Spill Remed iof ion

Chapter 3. Structure and Stereochemiztry of Alkanes.
ALTERMATIVES T IMNTERMAL COMBLISTTOM
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This news item was adapted by students Keiry Hickox and Shelley Glenn as part of thewr Chenustiy 210 Honors' Project m
FS595 undler the guidance of Prof. Ramer Glaser.

Glaser's "Chemistry is in the News"

To Accompany Wade Organic Chemistry 4/e.
Chapter &. Alkyl Halides: Nucleophilic Substitution and Elimination,

For each of the following questions, please 1efer to the following article:

BAN IS SOUGHT ON 5 PESTICIDES TQ PROTECT EIDS
by Steve Yozwialk (The Arizona Republic | January 29, 1995)

Editorial Comments

The discussion of the reactivity of the substrate m the nueleophilic substitution reaction s highly pertment to biological processes.
Obviously, reactions m hving organisms have to go at nuld temperatwe. Hence, biological methylating reagents contain methyl
groups that are attached to very good leaving groups so that methylation can tale place at a reasonable 1ate. In other woids: If a
methyl compound Me-X enters the body and X 15 a wery good leaving group, then this compound can allcylate cellular materials
and 1t may cause damage. [n fact, many chemicals are toxie just for that reason and highly methylating reagents have to be
avoided.

Shortly after [ had read Chapter 6, [ came acioss the above article on pesticides. About halfway mito the article I 1ead the
sentence "The chenucals enviommentalists propose bamng are methyl parathion, dimethoate, chlorpyiifos, poimphos methyl
and azmphos methyl". [ have a PhD m chenustiy but [ have no idea what these compounds are. Could these pesticides be bad
because they are methylating reagents? Well, to answer that question, I need to lmow what thewr structnes are. [ cid a web
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BAN IS SOUGHT ON 5 PESTICIDES TO PROTECT
KIDS

By STEVE YOZWIAK
i©1998 The Arizona Republic

An estimated | million preschool kads nationwade—22 000 i Arzona—are exposed each day to five pesticices that
enviommental groups say should be banned fiom use on fits and vegetables.

The bammmg of five organophosphate pesticides 15 called for in a new 1eport, "Over Exposed," to be 1eleased Thwrsday by the
Envonmental Worlang Group and Anzona Citizen Action. The report 15 based on 80,000 food samples mspected by the federa 1
government fiom 1991 thiough 1996 M

If approved by the U.S. Enviionmental Protection Agency, the ban on the five pesticides would be the fust enforcement action
taleen under the federal Food Quality Protection Act. The law was passed in 1996 by a E. epublican-contiolled Congress that
otherwise was citicized by envionmentahsts for talang anti-envionmental stands.

"The EPA must act immediately to eliminate the threat these nsecticides pose to children and the 1est of us," said Kenneth Cool,
president of the Environmental Worlang Group, based i Washington, D.C.

Young children, infants and pregnant women are especially at 115k, accoiding to the report, because organophosphate pesticides
hawve the potential to cause long-term damage to the bram and nervous system. Those organs do not fully develop until
adulthood.

As wath lead posomng, the 1eport says the amounts of the pesticides consumed rarely cause acute illness. [nstead, exposwie to
children can cause long-term newological damage, meluding learming disabilities.

EPA spolesman Dave Schidt said he could not comment on the report because he hadn't seen it.

Kemny Evans, president of the Anzona Farm Bureau Federation, said mumerous seientific reports in 1ecent vears have shown
that the amounts of pesticides used on Ameriean produce pose no sigmficant health threats to either adults or young chuldren.
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Editorial Comments

The discussion of the reactivity of the substrate m the nucleoplulic substitution reaction 15 highly pertment to biological processes.
Obwviously, reactions i living organisms have to go at nmuld temperatwe. Hence, binlogical methylatng reagents contain methyl
groups that are attached to very good leaving groups so that methylation can tale place at a 1easonable rate. In other words: [f a
methyl compound Me-X enters the body and % 15 a very good leaving group, then this compound can allcylate cellular matenals
and it may cause damage. [n fact, many chemicals are toxie just for that reason and highly methylatimg 1eagents have to be
avolded.

Shortly after [ had read Chapter 6, [ came acioss the above article on pesticides. About halfway into the article [ read the
sentence "The chemicals envionmentalists propose banning are methyl parathion, dimethoate, chlopyiifos, poimiphos methyl
and azinphos methyl". [ have a PhD in chermmstiy but [ hawve no idea what these compounds are. Could these pesticides be bad —]
because they are methylatimg reagents? Well, to answer that question, [ need to kmow what then structwres are. I did a web
search for the first compound on the list and easily found a methyl parathion page on the web. [ look at page | but there 15 hittle
to leaim about the chemical composition of the compound. On page 2 [ find a name, O,0-dunethyl-O-p-mutophenyl
phosphorothinate, and a few lines down, the molecular formula s given. Still no structiee. Eventually, I went to a the
ChemFinder and that really solved the problem. I entered the name of the compound and mmmediately received mformation
about the structwre and the the physical properties of the compound! Ty it out. So, now we lmow that methyl parathion is, by
its IUPAC name, cdimethyl O-p-nitrophenyl thiophosphate. The other four compounds mentioned i the article contain the same
or simular allkkylthiophosphate groups. Now we can answer the original question as to whether the methyl groups is attached to a
good leaving group and the answer s yes. lesplmtes are rather good leaving groups because they can delocalize the negative
charege Back to the fust web site, on page 2 [ leain that Chemimova planned (in 1992) to "voluntaily" cancel the use of methyl
parathion on a munber of fiuts and vegetahles.

Mow that we deciphered the commerrcial names and were able to 1ecognize the alloylating potential of these compounds, we
would have to start looldng into whether they actually realize this potential and to what extent. Only Iots of testing over the
cowrse of many years wowld fully answer owr coneceins. In the meantime, should we use the pesticides?

Pertinent Text References E
section ©.8 and followine on Mucleophilic Substitution. _ -
e Tl AR
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Methyl Parathion [298-00-0]
<[1003189>

Synonyms: Parathion-methyl, Phosphorothioie acid O O-diumethyl O-(d-mtrophenyl) ester; O, 0-cimethyl O-p-mutrophenyl
phosphorothioate; O, O-cunethyl O-p-ruttophenyl thiophosphate; dionethyl parathion; Metaphos; E 601, Dalf; Folidol-M,
Metacide; Penncap-M; Metafos, Dunethyl 4-mtrophenyl phosphorotluonate; domethyl p-nittophenyl monotliophosphate;,

0 ,0-cimethyl O-(p-rutitophenyl) thionophosphate; dunethyl p-mtrophenyl thionophosphate;
p-ruttophenyldimethylthionophosphate; Dalf, metion; mtiox 80; bladan m; mtiox; wofatox, bay e-601; folidol-50; Metaphor;
parathion methyl homolog; Diomethyl O-p-mutrophenyl] thiophosphate

CgH;NOPS
26320
o
Thiz picture iz a h!+
ljge chemical image
1 chemical image D..;’f* e 5
The C hemDraw Flugin | | |
, ]:zl:s ou seareh by drawing 3 /
skrpetures in pour web hrowser. ‘“'\_R - -\-E'“I:I
Have vou downloaded
" ik ekt . o=
ACx Number  SRIVERES COTEE> 295000
Melting Point ("C) 36 Specific Gravity 136
Boiling Point (*C) 143 at 1 0 mm Hg Vapor Density --
, Water Solubility 0,005 /100 mL i
Flash Point (°C) 45.1 EPA Code POT71 %
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Chapter 15.10. Sy2 Displacement Reactions of Allylic Halides and Tosylates.

Follow-Up References

Sept. 7, 1999: Talane measwres on pesticides. Measwe puts profits above lads' health. (Methyl paratluon)
June 2, 2000: EPA set to ban Dursban for household use.

Dec. 5, 2000: ERA Phasine Cut Popular Ant And Epach Poison. (Diazinon)

Questions

Question 1: Use ChemFmder to find out about the structwres of the five pesticides mentioned m the article.

Question 2: Lean about the mode of action of these organophosphate pesticides m the Introduction to Insecticides by
George Ware. What are the structwes of cholin and acetyleholn? What 15 the funetion of cholinesterase? What 15 the effect
of cholinesterase miubition?

Question 3: Organophosphate msecticides and pesticides permanently mbubit cholinesterase by &I'E!El[ﬂjﬂll of an enzyme-OH
group with the organophosphate. Using shiuctinal formula, desciibe this reaction.

Question 4: Consider the SN2 reaction of methyl parathion with a nucleophile such as an alkozxide (use ethosude). Draw the
struchwres of the products of this reaction and wiite down all the resonance forms of the leaving group that 15 released m
this reaction.

Chemistry & Society Discussion.

In the article, a person named Cook 15 quoted as saying "We have the right to remaim silent about 1sks m the food supply "
Do you think that 15 an ethical attitude?

=== [ -3 Odis P Ea
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CIITN Content Needs to Be Tested

Chemistry 210
“Organic Chemistry

I)’

Winter Semester 1999

Dr. Rainer Glaser

Examination #2

“Alkyl Halides: Their Synthesis by Halogenation of Alkanes
and Their Nucleophilic Substitution and Elimination Reactions.”

Friday, March 12, 1999, 9:00 - 9:50

Question 5. Nucleophilic Substitution and Elimination 1. (12 points)

The article “BAN IS SOUGHT ON 5 PESTICIDES TO PROTECT KIDS” (The Arizona Republic, Jan.
29, 1998) talked environmental activism aimed at banning a group of pesticides. One of these is methyl
parathion and its structure is shown. This compound is suspected to be toxic because of its high
methylating power. Methyl parathion contains two methyl groups. If one of these methyl groups is
attacked by a nucleophile, thenan __ (Sn1, Sn2) reaction can occur. This Sy reaction is

facilitated by the fact that the nucleofug is a really good leaving group. (1 point)

S
-0 \\P.“\\\\O\
\ / o “CH,
+N (@] |
o// CHy

(a) Consider the reaction of the methyl sulfide nucleophile, H3C-S-, with methyl parathion. Draw the
structure of the product of this reaction and draw the structure of the leaving group as well. (5p.)

Name:

(b) Using resonance theory, explain why the leaving group in the above reaction is a “good” one. (6 p.)

Question 1. Radical Chain Halogenations |. 12
Question 2. Radical Chain Halogenations II. 16
Question 3. Stereochemistry I. (incl. News #5) 14
Question 4. Stereochemistry 1. 16
Question 5. Nucl. Subst. & Elim. I. (incl. News #6) 12
Question 6. Nucl. Subst. & Elim. 1I. 14
Question 7. Nucl. Subst. & Elim. I11. 16
Total 100

Multiple Choice Percentage Q2, Q4 and Q7.




Chemistry Is in the News: Taxonomy of

authentic news media-based learning

activitiesl Rainer E. Glaser* and Kathleen M. Carson
Table 1. Taxonomy of ‘authentic news media-based learning activities’
Level| Activity Quality review Resource Focus
1 Read News Article MNone Online News Media Issue Awareness &
Interest
2 Read News Portfolios| None Knowledge &
Chemistry Is in the News| Comprehension
, Online Database . ,
3 Read & Create News | Instructor Review Application, Analysis
portfolios & Synthesis
4 Read, Create & Judge || Intra-Class Peer Evaluation
News Portfolios Review Constructive Review
Chemistry Is in the News
] Read, Create & Judge || Inter-Class Peer y Awareness of
) ) IITN Software tools ) ,
News Portfolios Review diversity
6 Read, Create & Judge || International Peer Awareness of
News Portfolios Review International Context]

Level 4 - 5 activities: One group project at end of semester.

Self-selected groups of 5-6 students. Groups from in week #2.




Chemistry Is in the News: Assessment of Student Attitudes UJ
toward Authentic News Media-Based Learning Activities

Deborah L. Hume
Department of Psychological Sciences
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CIHITN helps to create
-- interest in Organic Chemistry
-- better understanding of society

Organic Chemistry is still hard.

Table 1. Key Questions Asked
in the Quantitative Assessment at T1 and T2

ltem

Tl: T2:
Expectations  Perceptions
Mean Mean

Question”

How interesting do you
expect the material in organic  3.20 [D.'?E]I’ 3.05 (0.88)
chemistry to be?

How useful do you expect
the material in organic
chemistr}' will be in |'|&||:|ir|g
o understand issues of
concern to our society

or the world?

Do you think seing how
organic chemisiry is related to
real world issves and
problems would make the
subject more interesting®

Do you think sesing how
organic ch&mis’rr':,r is related to
real world issves and
problems would make the
subject easier to understand
and learn®

3.33(0.92) 3.28 (0.80)"

3.88 (0.85)

3.46 (0.92F

3.63 (0.98) 2.60 (0.B7)"

“Guestions were rephrased at T2 to reflect students” exposure to CITN.
®Standard deviafions are provided in porentheses.  “The difference
between T1 and T2 is siofistically significant |p < 0.05).




Table 3. Additional Questions
Asked in the Quantitative Assessment at Time Two

Questions about News Portfolios Mean

Assessm e n.I. 1. Did using the news portfolios help you see 3.56 (1.03)

how organic chemistry is related to societal
issues?
- 2. Did creating your own news porifolios help ~ 3.28 (1.11)

you see how organic chemisiry is related
to societal issues?

CIITN encourqges 3. To what extent did reading and answering 2.65 [0.99)
questions on the news portfolios help your

peer'to'peer qu rning! learning in this class?

4. To what extent did creating your own news 2.55(1.05)
portfolios and questions help your learning

. s in this class?
Collaborative groups help students 5. To what extent did working in collaborative | 2.90 (1.29)

learning in this class: 2.90/4 groups help your leaming in this class?

Questions about Collaborative Groups

1. How much did you use your collaborative 1.21 (1.29)
groups to work on the posted news portfolios?
(instructor<reated news portfolios)

2. How much did you use your collaborative 2.92 (1.13)
groups to create your own news portfolios?
(collaborative group projects)

3. How much did you use your collaborative 0.95 (1.22)

groups to work problem sets?

4. How much did you use your collaborative 0.21 (0.54)
groups to use the visualization centers?

e @if Eelisleetanie SRR i otherwise 5. How much did you use your collaborative 3.86 (1.34)
Sfudy for this class: 386/4 groups to otherwise study for this class?

NOTE: Responses on this scale were anchored at O (not at all), 1
(somewhat], 2 (moderately), 3 [frequently), and 4 (a great deal). Higher

numbers in the bottom half of the table indicate more extensive use of

groups.




Assessment of Student Attitudes

One of the most important results of our assessment concerns our finding of a
significant correlation between students’ expectations at the beginning of the
semester and learning outcomes. This finding suggests that if students’
expectations are raised at the beginning of the semester, the final learning
outcome will also more positive. To that end, there have been several
additional changes to the CIITN project.

[1] To increase the confidence of both the instructor and the students, two

preparatory assignments have been added. These assignments (summary writing,
reaction description with diagram) provide for more mandated contact between the
students and their collaborative group and this contact takes place over the course of
the semester. Students also have a greater opportunity to gain skills required to
complete the portfolios prior to the actual construction, making the students more
comfortable with the process and resulting in higher quality portfolios.

[2] A constructive peer review step has been added to the assessment of the

portfolios. This step alleviates pressure on the students to perform well on the first try

on a novel activity, making them more open to this form of assessment.



Chemistry Is in the news: assessing intra-group peer review

Kathleen M. Carson®* and Rainer E. Glaser™

Chemistry Is in the News (CIITN) is a curriculum that aims to teach students this skill by
engaging student collaborative groups in a project that ties real world events and topics
to the content taught in the classroom. While the collaborative activity has been
successful in many ways, the challenge of maintaining individual accountability within
the collaborative activity has persisted. The need to balance the tension between
promoting collaboration and maintaining individual performance standards drove the
development of an intra-group peer review system. In developing this peer review
system, four goals guide the design: the desire to promote collaboration, to produce a
differentiated score among group members reflecting the contribution each person made,
to improve student perception of fairness and accuracy in the assessment process of
CIITN and to avoid artificially inflating students’ grades. The system was assessed in the
winter semester of 2004 in a large lecture course at a major Midwestern university via
student questionnaires and the CIITN scores. Evidence is provided to suggest that the
intra-group peer review system has met its core goals.

Keywords: science education; interdisciplinarity; group collaboration; peer review;
accountability



Chemistry Is in the news: assessing intra-group peer review
Kathleen M. Carson™* and Rainer E. Glaser™*

| Assessment & Evaluation in Higher Education 2009, 34, 69—81.

During the winter semester 2004, the three CIITN projects accounted for 200
points of a total of 850 points or 23.3% of the overall course grade. The first and
second assignments were worth 50 points each and the scores were entirely based on
the score the TA assigned to the work. The third assignment, the CIITN portfolio, was
worth 100 points and combined the portfolio score and the intra-group peer review
score.

CIHITN intra-group peer review

The CIITN intra-group peer review system 1s a hybrid of the two systems designed by
Goldfinch and Raeside (1993) and Kruck and Reif (2001). Students are given the
rubric at the beginning of the semester when they form groups of three to five students
and the intra-group scoring i1s roughly outlined for the students. It 15 explained to
students in class that rubric categories are some of the things they should consider
when choosing group members. For example, 1f it 1s important to them that all group
members attend all group meetings, it would be better to form a group made of
students who have similar schedules as opposed to automatically forming a group with
a former lab partner who works at a job 20 hours per week.



Appendix 1.

Intra-group peer review rubric

Level of performance  Highly effective Effective Moderately effective Not effective Inadequate
Truly went above and Contributed their share  Attempted to participate  Frequently fell below  Disruptive in their
beyond in an effort to to the group, fulfiling but occasionally fell the level expected attempt to fulfil the
improve the group and what was required of below the level or did not attempt tole or their refusal
the group’s project them and enhancing expected of them, the role butwas not to take on the role,
the group and final overall moved the severely disruptive detrimental to
project group forwands to the group or the group cohesiveness

Facilitator
Proposer
Supporter

Critic

Organiser

Time contribution

Share of workload

Project knowledge

Chemistry knowledge

Ability to cooperake

Enthusiasm for group
work

Simularity of goals for
project with group

This person’s
contribution to this
project made it

Attempted all five roles

Attended all meetings and

did significant outside
research

Picked up any ‘slack’

Exceptional awareness of
project requirements and

how to meet them,
innovative ideas
provided

Exceptional chemistry

knowledge provided to
the group

Enhanced cooperation with

the group as a whole

Highly enthusiastic

Complete agreement with

group’s goals

Significantly better

Attempted four out of

five wles

Attended all meetings

and did some outside
research

Fulfiled expectations

completely

Aware of project

requirements and
how to meet them
creatively

Provided group with the

knowledge of
chemistry needed

Cooperated as expected

Showed overall

enthusiasm

Primarily in agreement

with group — worked
towards group's
goals

Moderately better

Attempted three out of
five oles

Attended most meetings
and did little outside
rescarch

Fulfiled most
expectations

Mostly aware of project
requirements and how
to meet them
conventonally

Adequate chemustry
knowledge shared
with group

Cooperated as needed

Showed some
enthusiasm

Adequate amount of
agreement 0 worked
towards most goals

No better or worse

project

Attempted one—two
out of five roles

Attended most
meetings but didno
outside research

Fulfiled a minimum
amount of
expectations

Generally aware of
the project
requirements but is
unsure of how to
meet some of them

Inadequate
knowledge of
chemistry shared
with group

Cooperated at times
but not on a regular
basis

Was pnmanly
unenthusiastic

Inadequate amount of
agreement —
worked towards
few goals

Moderately worse

and overall quality
of final project

Attempted no roles

Attended few
meetings and did
no outside research

Did not fulfil
expectations

Unaware of most or
all of the project
requirements and
few or no ideas of
how to meet them

Share no chemistry
knowledge with
group

Did not cooperate to
any meanmg ful
extent

Displayed a negative
attitude

Total inadequate
amount of
agreement — only
concemed with
personal goals

Significantly worse




Chemistry Is in the news: assessing intra-group peer review

Kathleen M. Carson®* and Rainer E. Glaser™

Following the final round of peer review of the portfolio, students login to the
CIITN webtool (Glaser et al. 2004; Wu and Glaser 2004) as an individual and
carry out intra-group peer review. Once logged into their individual accounts,
the students can access an electronic copy of the rubric. They then access the
intra-group peer review form where all group members except for the
individual grading are listed with a point value field and a comment field for
each. At the bottom there is a ‘Points Left’ field. Students must distribute all
100 points between the various fields and provide a justification for that
value in the comment field for each student. ... Requiring comments
encourages students to be thoughtful in their scoring, to provide a reference in
the case of grade disputes and, most importantly, to give students more
meaningful feedback with regard to their collaborative group work skills (Boud,

Cohen, and Sampson 1999).



Chemistry Is in the news: assessing intra-group peer review
Kathleen M. Carson™* and Rainer E. Glaser™*

- Assessment & Evaluation in Higher Education 2009, 34, 69-81.
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Figure 2. Distribution of CIITN Scores. The intra-group peer-review score is converted to a
percentage and multiplied by the portfolio’s inter-group score to arrive at the final score.



Scientific Writing in Chemistry

Chem3700: Undergraduate Seminar in Chemistry
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FEile Edit VYiew Favorites Tools Help
% (®) Canon PowerShot A2300 ... canon powershot 32300 - ... @ http--www.amazon 2 | doctor T-Shirts & Hoodie.. @ Cool Phone @ Cool Phone 4

5P 2013 Inaugural Writing Intensive Teaching Excellence Award 2012, Campus Writing Program
CHE ,l'n‘l 700 Faculty Development Award AY13/14, Campus Writing Program
¥ I
g o R s B Essentials | Notes | Writing Resources | Science Topic Resources
Assignments: 5P13 | SP1Z2 | 5P11 | SP10

Course Essentials

Svllabus, Schedule, Contact Hours, Honors College and myZou. Classroom Conduct Guidelines, Jan. 2011,
Residence Hall Clossroom Information 01/16/13

Emergency Information for Students, Emergency Securing 01/16/13

Main Entry: . Form of human communication by means of a set of visible marks that are related, by convention,
to some particular structural level of language.

. NEXT GENERATION

CIENCE

Fo st B saes_| endorse, adopt and implement the Next Generation Science Standards.

Writing Intensive (WI)} CHEM 3700 fulfills the WI-requirements of the Campus Writing Program.

Computer and Information Proficiency (CIP) CHEM3700 is a computer and information proficiency course. As part of the
requirements for successfully completing this course, students will be asked to use computers in a variety of ways. This
experience should help students gain useful skills they can use throughout their academic life and in the workplace after
graduation. There are, however, no computing prerequisites for this course.

Student Feedback and Teaching Evaluations
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SP 2013 Inaugural Writing Intensive Teaching Excellence Award 2012, Campus Writing Program
CHE M 3700 Faculty Development Award AY13/14, Campus Writing Program
"UGS Chemistry" Essentials | Notes | Writing Resources | Science Topic Resources
® 2000-13. REG Assignments: S5P13 | SP12 | SP11 | SP10

Weekly Assignments on "Scientific Writing™:

Solar Energy and Other Renewables

Assignment #1: Writing Text (01/30/13). Rubric (01/30/13). Sample as PDF, as DOC and as DOCX.

Assignment #2: Creating & Integrating Schemes (01/30/13). Rubric (01/30/13). Samplel as PDF, as DOC, and as
DOCX. Sample2 as PDF, as DOC, and as DOCX.

Assignment #3: Tables, Descriptive Stafistics, Histograms & Bell Curves (01/30/13). Data as DOC file and as DOCX
file. Rubric (01/30/13). Sample as XLSX, XLS and PDF.

Assignment #4: Functions, 6Graphs and Regression (01/30/13). Source. N719. Plasmonic NPs. Surface Plasmon
Resonance (PDF). Rubric (01/30/13). Sample as XLSX, XLS, DOCX, bDOC, and as PDF.

Assignment #5: Searching, Bibliography, and Database (01/31/13). Rubric (01/31/13). Sample as DOCX, bOC and
PDF.

Assignment #6: Oral Presentation (01/31/13). Rubric (01/31/13). Presentation Schedule.

Presentation Award Winners (by peer review, PDF format): Gold, , Bronze, Histogram. Honorary Mention for
Dazzling Color as PPTX, PPT and PDF.

Assignment #7: Data Mining & Molecular Modeling of Photosystems I and IT (02/01/13). Rubric (02/01/13). RCSB
Protein Data Bank. Photosystem I and Photosystem I1. Photosynthetic Electron Transport and ATP Synthesis
(Animation). Reviews 1, 2 and 3. Helpful information: Jmol Help; Jmol; check out "select" under examples. Protein
Workshop. How to Take Screen Shots Using Windows. How to Take Screen Shots on Macs. Samples 1, 2, and 3.

*

m
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SP 2013 Inaugural Writing Intensive Teaching Excellence Award 2012, Campus Writing Program

- -~ Faculty Devel ent Award AY13/14, Campus Writing Program
CHEM 3700 . s o S

"G5S Chemistmy!

Essentials | Notes | Writing Resources | Science Topic Resources
Assignments: 5P13 | 5P12 | 5P11 | SP10

© 2000-13. REG

Dazzling Color as PPTX, PPT and PDF.
Assignment #7: Data Mining & Molecular Modeling of Photosystems I and IT (02/01/13). Rubric (02/01/13). RCSB
Protein Data Bank. Photosystem I and Photosystem IT. Photosynthetic Electron Transport and ATP Synthesis
(Animation). Reviews 1, 2 and 3. Helpful information: Jmol Help; Jmol; check out "select" under examples. Protein
Workshop. How to Take Screen Shots Using Windows. How to Take Screen Shots on Macs. Samples 1, 2, and 3.

y WLETTTTUTT 1o

Assignment #8: Materials, Methods, & Appendix (02/01/13). Rubric (02/01/13). Sample as DOCX, bOC and PDF.
Assignment #9: Manuscript Preparation and Submission (02/01/13, bundled with AO8). No rubric for A09; A0S will
be peer-reviewed by 3-fold, written, anonymous peer review in A10.

Assignment #10: Written Scientific Peer Review (02/01/13). No rubric for A10; the quality of the peer reviews is
not assessed formally.

Assignment #11: Rebuttal Letter, Revision of Manuscript, and Graphical Abstract (02/01/13). Rubric (02/01/13).
Revised Paper Award Winners (by peer review): Gold, , Bronze. Bronze. Histogram A1l PR Scores (05/13/13).

Course Outcomes: Course Histogram (05/13/13). Course Keywords Wordle (04/27/13).

Scientific Writing & Peer Review: Manuscript Preparation, Review and Revision

Assignments #9 - #11 constitute a contiguous sequence and the three assignments result in one overall score. The
review of A#9 will be Assignment #10 and every submission will be peer reviewed by three groups/individuals. In
Assignment #11, the manuscript is revised and resubmitted, along with a rebuttal letter, for a second peer review
by the same three referees. This second review will be a rubric-based peer review and the average score is the All
score.

m

#95% -




Course Design and Organization
I

Week 2 Week 3 Week 4
Mon  Wed Fri Mon Wed Fri Mon  Wed Fri
CL CL CL
AOT BG Assign  Comp. Qs? Peer  Return
Lect. Conv. Lab Rev. PR
BG Assign  Comp. Peer Return
AQ2 Lect. Conv. Lab Rev. PR
BG Assign  Comp.
AOQO3 Lect. Conv. Lab

Develop a rhythm. Explain the organization.
Stick to the schedule as much as possible! Enforce deadlines!
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Schedule, Chemistry 3700, Spring 2013

Posted: January 9, 2013. Last Update: March 7, 2013. i
[
Week of Theme Resource/Software | Assignment Review !
Jan. 21 | The Standards (Katz1.1) .‘

Jan. 28 | Words & Text (more Katz 1.2-3) Word Wed., 01/30: A01 -

Feb. 4 | Data Presentation: Tables & Schemes (Katz 1.4) ChemDraw. Word Wed., 02/08: AD2 Wed., 02/06: AD1

Feb. 11 | Data Analysis I: Statistics & Graphing (Katz 1.4-5) Excel Wed., 02/13: A03 Wed., 02/13: A02 |
Feb. 18 | Data Analysis I Statistics & Graphing (Katz 1.4-5, other) | Excel Wed., 02/20: A04 Wed., 02/20: A03 R

Wed., 02/27: A0S,

Feb. 25 | Search & Bibliography (Katz I1.2.11-13, App. D) SciFinder, Word AD6 Wed., 02/27: A04
March 4 | Citation & Reference Section; Article & Shdes Powerpoint Wed.. 03/06: A0S
March 11 | Oral Presentation Week (No Meeting Mon_, 03/11) All Resources All Week: A06 I

. March 18 | Oral Presentation Week 2. Friday: Structure and Modeling | Chem3D, Jmol etc. Fri, 03/22: AQ7

March 25 | SPRING BREAK H,0 & §i0,




Assignments

-1
Clear & Concise

Instructions

Dr. Glaser, Seienfific Writing. Chem3700, Spring 2013

Assignment #1: Writing Text

For the followmg skeletal outline, the topie provided and using selected articles (5 — 8) from the
literature (and the web sites) posted on the course web site in the section “Science Topic
Resources™: (a) Open a Word file and create a standard outhine for a scientific paper, (b) at the
appropnate place, type mm the mformation about the selected, provided sources, (c) read the
sources and “pile m 1deas”, (d) identify temporary theme labels (TTLs), (e) collect addifional
information if needed (no more than 2 additional sources) and go back to (d), and (f) write two

rough paragraphs.

(Worlang Title) Solar Energy and Other Renewables

(Heading 1) Introduction

(Heading 2) A General Purpose / Uses of Solar Energy (write one paragraph)
(Heading 2) B. General Types of Solar Cells (write one paragraph)
(Heading 2) C. Statement of Need and Outline of Approach
(Heading 1) Materials & Methods

(Heading 1) Results

(Heading 1) Discussion

(Heading 1) Conclusion

(Heading 1) References

The assignment must be completed with MS WORD (Times New Roman. 12 pt. 1-inch margins,

page numbers centered in footer. your name(s) in the header. 18 pt line spacing). Submit one
Word file “A01 ‘your_last names’ docx™. This file should contain two parts. separated by a
page break. and the two parts should contain your writings before and after execution of item (£).
Part I consists of a list of the (provided & additional) sources, each source followed by lines of
statements extracted/abstracted from the source, with TTLs highlighted in red. When Part I is
complete, then copy and past all of it. leave the original as is. and turn the copy into Part I Part

IT consists of the outline and contains two paragraphs of text and the associated endnotes.

Deadline for electronic submission: Tuesday, 02/05/13, by midnight Bring one hardcopy

(stapled) to class on Wednesday, 02/06/13.




Assignments

BT
Theme-Based

Res.-Oriented
Skill Training

Dr. Glaser, Scientific Writing, Chem3700, Spring 2013

Assignment #2: Creating and Integrating Schemes

It is the goal of this assignment to provide an authentic exercise in the use of chemical structure
drawing software. You will learn about the design of schemes. about best practices in scheme

creation, and about the integration of schemes and text.

A02 builds on AOL, and you are asked to provide three schemes “fully embedded” with your
revision of Part IT of A01. Each scheme requires a scheme legend and must be cited in the text.
Scheme 1 should be appropriate to support the first paragraph of the introduction you wrote in
A01, and Schemes 2 & 3 will serve in support of your second paragraph. Use color to focus /

enhance the message.

(a) Create Scheme 1 to illustrate the five major modes for the application of solar power with a

cartoon type graphic.

(b) Create Scheme 2 to illustrate the four main types of solar cells (semiconductor solar cells,
sensitized inorganic solar cells, organic dye sensitized solar cells. and organic polymer solar

cells) using schematic drawings.

(c) Create Scheme 3 to show the chemical structures of specific examples of one organic dye

used in a DSSC device and of two organic polymers employed in a PSC device.

The assignment must be completed with MS WORD (Times New Roman, 12 pt, 1-inch margins,

page numbers centered in footer. your name(s) in the header, 18 pt line spacing) and using
ChemOffice’s ChemDraw (ACS 1996 settings. insert as figure, reduce to 64% in Word file).

Submit one Word file “A02_‘your_last_names’.docx™.

Deadline for electronic submission: Tuesday, 02/12/13, by midnight. Bring one (stapled)

hardcopy to class on Wednesday. 02/13/13.



Chem3700 Changing Themes

SP10:
SP11:
SP12:
SP13:
SP14:

Aspirin and Other Painkillers
Dyes, Indicators & Chemical Sensors
Soaps, Detergents and Other Ambiphiles

Solar Energy and Other Renewables
22

Crosscutting Concepts: Structure & Function, Patterns,
Cause & Effect, etc.
Science Practices: All aspects of actual research.

Science & Society: Consequences, Choices, Options.
Pedagogy: No Plagiarism! Less “Teacher Fatigue”.



The Campus Writing Program

The Unixfel‘sitéjf Missouri

Design assignments specific to the course that cannot be found
elsewhere in reproducible form.

1. Are your assignments rehashed “topics”? Nol
2. Are your assignments unique to your course? Yesl

3. Do they teach critical thinking or merely repeat known
information? Yes! Very much so.

4, Do they allow students to actually use citation as not an after
thought or a rephrasing of someone else’s work, but as a way to
build a piece of writing out of ideas? Citations, after all, are the

writing itself, notadd-ons.  yo 1 \work with refs. from AO1 - A1L.



NRC Operationalizing Inquiry with Practices

NRC: Operationalizing Inquiry
The NRC operationalized “inquiry” with
eight practices of science and engineering:

(i) asking questions & defining problems;

(ii) developing & using models;

(iii) planning & carrying out investigations;

(iv) analyzing & interpreting data;

(v) using mathematics & computational thinking;
(vi) constructing explanations & designing solutions;

(vii) engaging in argument from evidence; and

(viii) obtaining, evaluating, & communicating information.

National Academy of Engineering and Committee on Standards for
K—12 Engineering Education, NRC, K-12 Standards for Engineering?
(National Academies Press, Washington, DC, 2010.

Standard Science Sequence

Introduction

all sections

Materials & Methods (M&M)
Results & Discussion (R&D)
R&D

R&D

Conclusion, R&D

all sections

Guidelines to authors for any
STEM journal.




Collaboration from Start to End

THE WALL STREET JOURNAL.

WSJ.com

HEAD CASE FEBRUARY 5, 2011

Sunset of the Solo Scientist
By JONAH LEHRER

a® W
“A brilliant researcher, barely out of his teens and working alone?
Scratch that: Today’s ideal scientist is close to 40 and working on a team.”

All assignments are prepared by pairs of students (self-selected).
All peer reviews are prepared by pairs of students.
Same grade for both authors of an assignment.

Advantages
Develop criteria for selection of collaborator. Experience collaboration (good & bad).
Peer-to-peer Interaction: Timing, communication, debate, learning, consensus building.
Practical Aspects: Mediate frustration intrinsic to research. Mediate absences, stay on schedule.




(authors’ names)

Peer Review of Assignment #1 by

Each category Beginning Developing Accomplished Exemplary Score
counts 1/2 1 2 3 4
L. . . _ Skeletal outline present, concept Skeletal outline contains = _ _
Cutlining 'n'u'ntlent;mthnui uEkndler;ta ﬂtl!-lq o | o Headings1 and Headings2 Headings1 and Headings2. and | J;.EEFI Dln;-lrtH = ':':r"nt; Et"
mncephe.:j:::s a": Euei];.l ining maumsg_;eﬂrir:?ed bur;-:l d not | outline fe;tleﬁ was used. Only =a Irll'gqul?!ltedel:ﬁt "%_ e
Some of the steps are Maost of the steps are Presents easy-io-follow sieps,
which are bagical and adequately

understandable; some lack detail
detaded.

Mot sequential, most bogical
understandable; most are
or are confusing.

Sequence steps are missing or are
confusing. confusing and'or lack detail.

Both parts are present, but they Both parts are provided but not Both part are provided and
separated by a page break.

Parts &
. Faris are not nizable. are not complete andior not well
Partitioning el separated clearly separated.
Research None provided Source provided is of limited Source provided is relevant but | Source provided is high quality
Addl. Source P : refevance and'or quality not best guality. and speaks directy to the issue.
irmi . _ _ . . Almost complete sownce Complete souwnce information is
Origin of nrs,.'ff-m::‘;a < Fmrl? Sou b'zie "f':"TEEE" 'fE' :'?ﬁ'jde'j information is provided in both provided in both parts and in the
Sources - SOuTEES. PROGIEMS Wi = ng parts. Minor formatting emors. appropriake format
Some footnotes or endnotes and _ _
Endnote Mo endnotes and cross- cross-references are present. Ea':: D?lizl‘_?t %E:mmﬁ: Mumbered endnotes are present.
: . - citation mark formattng. :
refersnces irnnc.bflne:r;t:;&ﬂ-rlr?ampfz ;&Lﬁﬁ;ﬂ ik f 2 Cross-referencing used properly
Header Mames are given in header, page | Mames are given in Header and
Mo header, ni footer Header or footer present. members appear in footer. Minor page numb=rs appear in the
& Footer problems with formatting remain footer.
Grammar Frequent grammar andior
- - Maore than two emors. COnly one or bao ermors. Grammar and spelling comect.
& Spelling speling erors. ¥ pelling
Some TTLs have been Too marny | too few TTLs have | Appropriate number of TTLs has
TTL Mo TTLs marked highlighted. Problems with the | been highlighted and / or TTLs | been highlighted, and TTLs are
number / quality of the TTLs. are not well selected. wel selected.
Information Does not give any Addresses some ssues, but Addresses most but niot all Fresents a clear and concise
Content understandable information. incomplete. SEUES paragraph.
Total (Max. 20}




Peer Review of Assignment #3 by

(authors’ names)

Beginning
1

Developing
2

Accomplished
3

Exemplary
4

Score

Data Impaort
Counts 0.5

Three-dimensional table was
imparted as three-
dimensicnal table. Some
cells got misplaced.

Diata is cormect but
incomplete. Some data not
imported.

Mumerical data is complete
and comect, dashes were
replaced by empty cell. Minar
emors with the names.

Data import complete. Mo
&mors in any names, all
numbers are comect, dashes
ware replaced by empty cell.

2

Table
Counts 0.5

Title & column headers are
missing. Data not sored.

Title & eolummn headers are
present but problems with
farmatting. Rows sorted.

Title & column headers
acceptable. Rows sorted.

Clean title & column headers.
Fows are soried A-Z
Mumbers are formatied.

2

Descr. Stats
Counts 0.5

Mever heard of it

Mast of the req. values were
computed and are comect

Count, aver., sid. dev., min.,
max_, median & mode are
correct.

Count, aver., std. dev., min.,
max., median & mode are
comect. Values are formatted.

2

Marked
Scatter

Incorrect chart type.
Problems with mark control
and/or axes choices.,

All data shown. Problems
with mark control and/or axes
choices.

All data properly marked
[symbaol, color, size) but
lacking axes display (major [
minor ticks, labels).

All data shown, property
marked [symbol, color, size],
intuitive axes choices (major /

minor ticks, labels).

4

Histograms

Bin range missing. Incorrect
chart type. Mot clear about
the conceapt.

Complete data. Bin range
too smalllarge and/or display
unclaan.

Complete data, reasonable
bin range, full data range.
Display unclean.

Histogram of complete data,
good bin range, full X-range.
Clean, no-gap, column plot.

4

Gaussian
Function

Columns of X and ¥ data
present. Mot complete and |
ar incorrect.

(X, ¥} data columns ars
present. ' values computed
correcthy at least for one test

Correct (X, ) data columns
are present and graphed in
some way for both tests.

Correct (X, ¥) data & clean
unmarked (X, ¥} line plot are
shown fior both tests.

4

Sheets
Counts 0.5

Mo idea about sheets.

Several shests used. Defect
partitioning and / or labels.

Parts (a} - (¢} on shest #1, (d)
on sheet #2, (e) on sheet #3.
Mo sheets labels.

Partz (a) - (¢) on sheet #1, (d)
an sheet 2, (&) on sheet #3,
and sheets are labeled.

2

Total (Max. 20)

Constructive Comments (to guide the authors’ revision):




Assign. #10: Written Scientific Peer Review

Manuscript Title:

Manuscript Authors:

Recommendation [(a) Publish as is, (b) publish after minor revisions, (c) publish after major revisions, (d) do
not publish]:

Significance [(a) bottom 50%, (b) top 50%, (c) top 20%, (d) top 10%]:
Scholarly anal. /pres. [(a) bottom 50%, (b) top 50%, (c) top 20%, (d) top 10%)]
Are the conclusions adequately supported by the data? [Yes/No]

Are the literature references appropriate and correct? [Yes/No]:
Are the compounds reported adequately characterized with regard to identity and purity? [Yes/No]:

Comments (at least 250 words):

3-fold anonymous peer review of each paper




SP10 - SP13: Teaching Evaluations

]
MU Chemistry 3700 - Undergraduate Seminar in Chemistry - Spring Semester 2013
Teaching Evaluations (scale 0-4, 4 is high)
Criteria of evaluation SPi0 SPil spiz SPis
3700 3700 3700 3700
Consumer Information, SB 389, #1 3.56 3.67 372 3.79
Consumer Information, SB 389, #2 3.88 3.86 3.79 3.96
Consumer Information, SB 389, #3 3.56 3.38 3.66 3.58
Organization and preparation of lectures and discussions 3.73 3.61 3.90 3.84
Instructor's enthusiasm for the subject matter 3.96 3.96 4.00 3.96
Helpfulness in answering questions and clarifying points 3.50 3.3b 3.76 3.84
Ability to lecture in a manner which is easily followed 3.46 3.52 3.76 3.72
Ability to stimulate interest in the subject 3.07 3.22 2.97 3.72
Overall rating of the instructor 3.69 3.57 3.66 3.88
Your rating of how much you have learned 3.34 3.26 3.34 3.66
Overall rating 3.53 3.50 3.63 3.80

http:/ /faculty.missouri.edu/~glaserr/3700s13/3700s13_evals.html



SP13: Students on Curriculum

SO1: It’s a great course that offers loads of research experience.
$04: It was unique, making it interesting.

$06: Different but relatively effective.
$08: One of the most interesting and challenging courses | have taken. | wish
more classes were like this one.

$09: Very interesting topics but lots of work!

$17: Dr. Glaser chose a relevant and up and coming subject to study over the
semester. Most professors teach from the book and don’t relate it to what is
relevant and important in today’s society.

$18: Very good, always interesting class meetings.
$19: Different but really effective.

$21: Learned how to research a lot better. | learned a lot on my own, not in
class, but that may have been the goal of the class.

$22: | learned a lot.

Curriculum is more than accepted, it is welcome & desired!




SP13: Students on Peer Review
=

$16: This assignments were reasonable but | wasn’t fan of the peer reviewing.

$18: Peer reviews [comments by fellow students, i.e., in A11] not always
explained in a way easy to follow.

$23: The peer review grading seems to be an issue, as some students choose to

be more rigorous than others. However, Dr. Glaser has a system for addressing
issues.

$23: | think a group exercise in conducting peer-reviews would help.

The Peer Review systems works very well!

Very few requests for mediation; perhaps 2-3 per semester.

Future: Use 1 hour to fill out a PR form for a sample assignment.



SP13: Students on

SO1:
S03:
S04:
SO5:
SO7:
S09:
S] 0:
S11:
SI 3:
S14:
S17:
$22:
$23:

Very helpful and wants students to succeed.

Very knowledgeable. Easy to follow & fun to listen tol Keeps me engaged in class.
He made intimidating topics seem doable.

Very interested in subject matter, wanted to make sure we understood.

Really passionate about getting the best work out of his students.

Very Good. The best!

He was more interested in the students wanting to learn.

Passionate about his teaching. Best teacher I've had in my 8 years of undergrad.
Enthusiastic, understanding. Very good, one of the best I've had.

Make sure we made improvements to our papers and understood mistakes.

Very enthusiastic! Makes you more interested in learning subject matter.

He’s one of the best, very helpful and enthusiastic about this class.

As a lecturer, he is stimulating, enthusiastic, and clearly knowledgeable. Dr. Glaser

is one of my favorites, he is able to engage and maintain a discussion. He also seems
always excited to teach, which other professors everywhere should learn. He presents
himself as competent and well-versed in his field.



Chem3700 - SP12: Wordle
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Chem3700 - SP13: Wordle
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Enhancing learning and teaching with the RSC
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. CONTEXT OF A CROSS-DISCIPLINARY
Frid® | RESEARCH SEMINAR
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Multi-Equilibria Problems for Mixtures of Acids and Their Conjugated Bases

Ramer E. Glaser.** Marco A. Delarosa.#§ Ahmed Olasunkanmi Salauw and Carmen Chicone’*

To be
submitted
July ‘13

Department of Chemistry and Department of Mathematics, University of Missouri. Columbia,
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(sq.
(eq.
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.5)

6)
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8)
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10)

11)

an

Figure 1. pH-Values of dilute agueous H,50, containing bromate as a finction of log(Ry) and

for various acid dissociaton constants K (HBr0,). Color indicates initial concentmation of
sulfuric acid: [Ha504]s = 0.01, green; [Ha500]s = 0.1, red: [H.50,]s = 0.5, purple; [H:504} =
1.0, blue. Marker shape indicates acid dissociation constants K HBrDy): o, = 0. diamonds;

PE, =1, miangles; pE, = 1, crcles.




Conclusion
.

6. How has the MLS program helped you see the connections between
mathematics and the life sciences? (From Summer 2012 Assessment)

“In every way possible, it has.”
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Opalescence at the Triple Point

Research

The triple point brings together
three responsibilities of university
faculty: teaching, research, and
service.

Instead of working in separate
domains, or even along inter-
faces between two domains,
working at a triple point in which
teaching, research, and service
are one can be tremendously
energizing.



Making Connections to Societal Issues

“The basis of our governments being the opinion of the people, the very first object
should be to keep that right; and were it left to me to decide whether we should have
a government without newspapers or newspapers without a government, | should not
hesitate a moment to prefer the latter. But | should mean that every man should
receive those papers and be capable of reading them. [Emphasis ours]”
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Enhancing learning and teaching with the RSC

Thank you very much!
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