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UCAS – University of the  

Chinese Academy of Sciences 

Enrollment in 2013: 

Course #1:  200 grads 

Course #2:  103 grads 

… and growing 



Zhang Boling – Nankai University 

Zhang Boling (traditional Chinese: 張伯苓; 

simplified Chinese: 张伯苓; pinyin: Zhāng 

Bólíng; 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. 

http://www.enchantedlearning.com/asia/china/map.GIF 



Confucius Temple 

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. 

 

Confucius (551–479 BC)  

“I hear and I forget.  

I see and I remember.  

I do and I understand.” 

Confucian Temple Gate 6/23/13 



Zhang Boling’s Brother & Nephew 

Peng Chun Chang also P. C. Chang (simplified Chinese: 张彭春; traditional Chinese: 

張彭春; pinyin: Zhāng Péngchūn; 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 Chemistry 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 majors.  
Peer review is essential to science and the students learn 
about various forms of peer review in these courses.   



NGSS 
 

 

 

 

 

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. 



Math Science ELA 
Stage, E. K.; Asturias, H.; Cheuk, T.; Daro, P. A.; Hampton, S. B. Science 2013, 340, 276-277. 

 

 

 

 

 

Relations and convergences in literacy 

(3), math (4), and science and engineer-

ing (1) practices.  Adapted from (12). 

(12) T. Cheuk, Comparison of the three 

content standards: CCSS-ELA, CCSS-

Mathematics, and NGSS (2012); 

http://ell.stanford.edu/content/science. 

ELA, “literacy” 

Engl. Lang. Arts 

Past educational standards were 

developed by prof. organizations 

and in different subject areas 

independently, yielding more 

material than the K–12 system 

could teach well.  Now there is a 

call for “fewer, clearer, and 

higher” standards. 



STEM Education and Society 
 

 

 

 

 

Science Communication For All  Glaser, R. Chem. Int. 2003, 25, 3-6. 



Dissent and Persuasion 
 

 

 

 

 

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. 



Dissent and Persuasion 
 

 

 

 

 

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

http://handygrammar.com/tag/writing/ 



Science or Ignorance 
 

 

 

 

 



Science and the Culture Sphere 
 

 

 

 

 

Crisis is already happening!  Total 

student loan debt exceeds 1 trillion US$.  

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. 

Jürgen 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. 
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Chemistry is in the News: 
Preparation for Science Communication 

 

E. K. Mellon Honorary Seminar  

on Chemical Education 

 

FSU, January 23, 2004 

 



Lecture Revisited 

 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 training 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 

Tallahassee, Florida 32306 J. Chem. Educ., 50, 531 (1973) 

provocative  
opinion 



Science is the Only News 
 

 

 

 

 

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.” 

STEWART BRAND  

Founder of the Whole Earth 

Catalog, cofounder of the 

Global Business Network, 

cofounder and president of 

the Long Now Foundation. 



CIITN Taxonomy 
Intl. J. Sci. Educ. 2005, 9, 1083-1098. 

Level 2 Activities all semester.  One item per chapter. 



CIITN Item 
Intl. J. Sci. Educ. 2005, 9, 1083-1098. 



CIITN Item 
Intl. J. Sci. Educ. 2005, 9, 1083-1098. 



CIITN Item 
Intl. J. Sci. Educ. 2005, 9, 1083-1098. 



CIITN Item 
Intl. J. Sci. Educ. 2005, 9, 1083-1098. 



CIITN Item 
Intl. J. Sci. Educ. 2005, 9, 1083-1098. 



CIITN Item 
Intl. J. Sci. Educ. 2005, 9, 1083-1098. 



CChheemmiissttrryy  221100    

““OOrrggaanniicc  CChheemmiissttrryy  II””      

WWiinntteerr  SSeemmeesstteerr  11999999      

DDrr..  RRaaiinneerr  GGllaasseerr      

  
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 

 

Name: 

                                               

 

 

 

 
Question 1. Radical Chain Halogenations I.   12  

Question 2. Radical Chain Halogenations II.   16  

Question 3. Stereochemistry I. (incl. News #5)   14  

Question 4. Stereochemistry II.   16  

Question 5. Nucl. Subst. & Elim. I. (incl. News #6)   12  

Question 6. Nucl. Subst. & Elim. II.   14  

Question 7. Nucl. Subst. & Elim. III.     16  

Total   100  

Multiple Choice Percentage Q2, Q4 and Q7.     

 

 

Question 5. Nucleophilic Substitution and Elimination I. (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, then an _______________ (SN1, SN2) reaction can occur.  This SN reaction is 

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

 

 

 

 

 

 

 

 

 

 

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

 

 

 

 

 

 

 

CIITN Content Needs to Be Tested  



CIITN Taxonomy 
Intl. J. Sci. Educ. 2005, 9, 1083-1098. 

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

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



CIITN Item 
J. Chem. Educ. 2006, 83, 662-667. 

Deborah L. Hume 

Department of Psychological Sciences 

 

Kathleen M. Carson 

Department of Educational Leadership and 

Policy Analysis 

 

Brian Hodgen and Rainer E. Glaser* 

Department of Chemistry 

 

University of Missouri–Columbia, Columbia, 

MO 65211; *glaserr@missouri.edu. 

CIITN helps to create  

-- interest in Organic Chemistry  

-- better understanding of society 

 

Organic Chemistry is still hard. 



CIITN encourages  

peer-to-peer learning! 

Assessment 
J. Chem. Educ. 2006, 83, 662-667. 

Collaborative groups help students’ 

learning in this class:  2.90/4 

Use of collaborative group to otherwise 

study for this class:  3.86/4 



Assessment of Student Attitudes 
J. Chem. Educ. 2006, 83, 662-667. 

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. 



Need for Intra-Group Peer Review 
Assessment & Evaluation in Higher Education 2009, 34, 69–81. 

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 



Need for Intra-Group Peer Review 
Assessment & Evaluation in Higher Education 2009, 34, 69–81. 





Need for Intra-Group Peer Review 
Assessment & Evaluation in Higher Education 2009, 34, 69–81. 

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). 



Need for Intra-Group Peer Review 
Assessment & Evaluation in Higher Education 2009, 34, 69–81. 



Scientific Writing in Chemistry 

Chem3700:  Undergraduate Seminar in Chemistry 



3700S13 



3700S13 assignments 



3700S13 assignments 8ff 



Course Design and Organization   

Week 2 Week 3 Week 4 

Mon Wed Fri 

CL 

Mon Wed Fri 

CL 

Mon Wed Fri 

CL 

A01 
BG 

Lect. 

Assign 

Conv. 

Comp. 

Lab 

Qs? 

 

Peer 

Rev. 

Return 

PR 

A02 
BG 

Lect. 

Assign 

Conv. 

Comp. 

Lab 

Peer 

Rev. 

Return 

PR 

A03 
BG 

Lect. 

Assign 

Conv. 

Comp. 

Lab 

… 

Develop a rhythm.  Explain the organization.   

Stick to the schedule as much as possible!  Enforce deadlines!  



Course Design and Organization   



Assignments  

 

Clear & Concise 

Instructions   

Clear Goals 

Precise Instructions  

Specific Format Requirements 

Submission Requirements 



Assignments  

 

Theme-Based 

Res.-Oriented 

Skill Training 

Clarity about Item Type 

Clarity about Function  

Specific Format Requirements 

A02 Builds on A01 



Chem3700 Changing Themes  

SP10:  Aspirin and Other Painkillers       

SP11:  Dyes, Indicators & Chemical Sensors   

SP12:  Soaps, Detergents and Other Ambiphiles  

SP13:  Solar Energy and Other Renewables 

SP14:  ??  

 

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”. 



Chem3700 Changing Themes  

CWP 

Yes! 

No! 

Yes! Very much so. 

Yes!  Work with refs. from A01 – A11. 



NRC Operationalizing Inquiry with Practices 

NRC:  Operationalizing Inquiry   Standard Science Sequence 

The NRC operationalized “inquiry” with     

eight practices of science and engineering:   

(i) asking questions & defining problems;  Introduction   

(ii) developing & using models;    all sections  

(iii) planning & carrying out investigations;   Materials & Methods (M&M) 

(iv) analyzing & interpreting data;    Results & Discussion (R&D) 

(v) using mathematics & computational thinking;   R&D 

(vi) constructing explanations & designing solutions;  R&D   

(vii) engaging in argument from evidence; and   Conclusion, R&D  

(viii) obtaining, evaluating, & communicating information.    all sections   

National Academy of Engineering and Committee on Standards for Guidelines to authors for any 

K–12 Engineering Education, NRC, K-12 Standards for Engineering?  STEM journal. 

(National Academies Press, Washington, DC, 2010. 



Collaboration from Start to End  

“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.     



Peer Review Rubric I   



Peer Review Rubric II   



Assign. #10:  Written Scientific Peer Review 

3-fold anonymous peer review of each paper 



SP10 - SP13:  Teaching Evaluations 

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



SP13:  Students on Curriculum 

S01:  It’s a great course that offers loads of research experience. 

S04:  It was unique, making it interesting.  

S06:  Different but relatively effective.  

S08:  One of the most interesting and challenging courses I have taken.  I wish 

more classes were like this one. 

S09:  Very interesting topics but lots of work!  

S17:  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. 

S18:  Very good, always interesting class meetings.  

S19:  Different but really effective.  

S21:  Learned how to research a lot better.  I learned a lot on my own, not in 

class, but that may have been the goal of the class.  

S22:  I learned a lot.  

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



SP13:  Students on Peer Review 

S16:  This assignments were reasonable but I wasn’t fan of the peer reviewing. 

S18:  Peer reviews [comments by fellow students, i.e., in A11] not always 

explained in a way easy to follow.  

S23:  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.  

S23:  I 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 Instructor 

S01:  Very helpful and wants students to succeed. 

S03:  Very knowledgeable. Easy to follow & fun to listen to!  Keeps me engaged in class.  

S04:  He made intimidating topics seem doable. 

S05:  Very interested in subject matter, wanted to make sure we understood. 

S07:  Really passionate about getting the best work out of his students.  

S09:  Very Good. The best!  

S10:  He was more interested in the students wanting to learn.  

S11:  Passionate about his teaching. Best teacher I’ve had in my 8 years of undergrad. 

S13:  Enthusiastic, understanding.  Very good, one of the best I’ve had. 

S14:  Make sure we made improvements to our papers and understood mistakes. 

S17:  Very enthusiastic! Makes you more interested in learning subject matter.  

S22:  He’s one of the best, very helpful and enthusiastic about this class.  

S23:  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 



Chem3700 - SP13:  Wordle 
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Progress to Research Publication 

JCE paper … 

To be 

submitted 

July ‘13 

H2O  ⇄  H+ + OH-,  Kw  (eq. 1)   

H2A  ⇄  H+ + HA-,  Ka1,1  (eq. 2)   

HA-  ⇄  H+ + A2-,  Ka1,2  (eq. 3)   

HB  ⇄  H+ + B-,  Ka2  (eq. 4)   



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.”  



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. 

Opalescence at the Triple Point 

Penny J. Gilmer, Transforming Undergraduate Education 



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, I should not 

hesitate a moment to prefer the latter.  But I should mean that every man should 

receive those papers and be capable of reading them.  [Emphasis ours]”   

Thomas Jefferson to Edward Carrington, 1787.  ME 6:57  
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