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Monday, August 2 afternoon 

Symposia sessions 

Start End Room Title 

12:30 1:30 Union, 3
rd

 

Atrium 
Posters 

2:20 4:40 ESSC-255 Best of Chemistry Professors' Demonstrations 

2:00 5:00 WH-213 Clickers: From Classroom Practice to Research Tool 

2:20 5:00 U-417 Evidentially-Based Curriculum Development for 

Undergraduate Chemistry 

2:20 4:40 WH-119 Green Chemistry Education: What, Why, How 

2:00 3:25 WH-121 International Experiences for Undergraduate Students 

2:00 5:00 WH-212 MSPs:  How K-12/College Partnerships Have Improved 

Chemistry Instruction 

2:00 5:00 U-415 Multi-Sensory Science Approaches to Teaching Chemistry 

to Students with Special Needs 

2:20 4:40 U-418 Out of the Box: Teaching Chemistry with Case Studies and 

Applications 

2:00 5:00 U-412 POGIL  

2:00 5:00 U-411 Research in Chemistry Education  

2:00 4:20 WH-218 Research Programs and Experiences at All Levels 

2:00 3:25 WH-315 Strategies for Student Engagement in General Chemistry   

2:00 5:00 U-413 Supporting and Engaging Two-Year College Programs: 

Exploring the ACS Role 

2:00 5:00 WH-214 Teaching Safety in Chemistry Classes and Programs 

2:00 4:40 WH-315 Web Based Applications for Chemistry Education 
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Monday, August 2 afternoon  

Symposia sessions 

 

12:30 PM - 1:30 PM University Union, 3
rd

 Atrium 

S38: Posters – Session 1 of 3 

Jeff Hepburn (Central Academy, USA) 

Thomas Tisue P187: Basic chemistry online at Baker College 

Albert Martin P188: Sugar in breakfast cereal 

W. Cary 

Kilner 

P189: The Chem-Math Project, and using structural equation modeling (SEM) to 

diagnose and predict success in General Chemistry 

Pong K. Yuen P190: Development of chemistry curriculum at pre-university level in Macau 

Andrea Martin P191: Summer research experience for college freshmen 

John Moore P192: The problem with solubility rules 

Paul Szalay P193: Analysis of suspected drug samples in introductory chemistry 

Carrie Shepler P194: Active learning in large general chemistry classrooms 

Gloria 

Holbrook 
P195: Guided learning lesson on intermolecular forces in macromolecules 

Alexey 

Leontyev 
P196: Visualization of chemical systems: Enhancement of conceptual chemistry 

Albert Rives 
P197: Is seeing believing? The impact of an electrochemistry demonstration in 

the 2nd semester of General Chemistry. 

Hannah Gavin P198: Active learning activity on transmutation 

Louise Liable-

Sands 
P199: A guided-inquiry service-learning chemistry course for Widener students. 

Chetna Patel P200: Summer workshop model at Aurora University for K-12 teachers to 
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improve teaching math and science 

Kimberly 

Woznack 

P201: Revision of the undergraduate chemistry curriculum to obtain ACS 

approval at California University of Pennsylvania 

Joe March P202: SCITECH Honors: A campus-wide approach to undergraduate research  

Steven Wood P203: Media based solutions to sample problems 

Laurie 

Langdon 

P204: Noyce fellow projects: Future teachers‘ contributions to research, improve, 

and sustain a student-centered recitation model at the University of Colorado 

Praveen 

Vadapally 

P205: Investigation of cognitive-based instruction on minimizing student 

misconceptions about acid-base titration concepts in general chemistry  

Edward 

Mottel 
P206: So maybe you‘d like to be a CPA: a chemistry problem analyzer 

 

P187: Basic chemistry online at Baker College 

Thomas Tisue (Baker College, USA) 

This poster profiles a preparatory chemistry course offered in asynchronous online delivery 

mode. The course uses a standard textbook with its associated interactive study aids and 

proprietary laboratory simulation software. Features include a compressed 6-week schedule; 

small class size (12 or less); weekly group discussion questions; graded participation in a 

discussion forum; online homework and quizzes drawn from a question pool; and a term paper in 

PowerPoint format. This poster uses examples of students' work to illustrate features of the 

content, the virtual lab, and the delivery mode.  

 

P188: Sugar in breakfast cereal 

Albert Martin (Moravian College, USA) 

In this non-science major‘s experiment, students try to answer the question ―Is it cheaper to add 

sugar to unsweetened cereal or purchase the presweetened variety?‖ Students also evaluate two 

methods of sugar determination to determine which is best for their use. First a sugar solution of 

a known percentage sugar by weight is prepared. Refractive Index and density measurements are 

then used to determine the percent sugar in the solution. Class results on these solutions are used 

to pick the analysis method of choice. Weighed samples of a sweetened and similar unsweetened 

cereal (Kellogg‘s Sugar Frosted Flakes® and Kellogg‘s Corn Flakes®) are treated with a 

measured volume of water to extract the surface sugar. The desired analysis method is used 

determine the sugar content of the sweetened cereal and unsweetened cereal sugar solutions. 

Base on the difference between these values and the costs of the cereals, the cost of the added 

sugar can be determined. This is then compared with the cost of table sugar.  
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P189: The Chem-Math Project, and using structural equation modeling (SEM) to diagnose 

and predict success in General Chemistry 

W. Cary Kilner (University of New Hampshire, USA) 

In my experience as a former high school chemistry teacher I collaborated with a colleague, an 

exemplary mathematics teacher, to determine what particular mathematics skills students are 

taught in their mathematics classes vis a vis what such skills chemistry students must have in 

order to be successful problem-solvers. Through this process I have isolated 23 skill areas I call 

the Chem-Math Units. I have presented them to practicing high school and college chemistry and 

physics teachers at many conferences and used their feedback to refine these Units, which can 

then be used to inform and guide instruction. The Chem-Math Project is best taught in recitation 

for the less well-prepared students who must then be identified. Hence, the use of SEM in order 

to weight and integrate the appropriate indicator/predictor variables. My emerging protocol is 

expected to be a more precise placement tool than merely using SAT-math or a mathematics 

placement test or even the Toledo exam, as is often done. 

 

P190: Development of chemistry curriculum at pre-university level in Macau 

Pong K. Yuen (University of Macau, China) 

Chemistry is an important science subject and the effectiveness of chemistry education is critical 

to the advancement of scientific literacy of students. Pre-university education is a bridge which 

connects secondary education with tertiary education. This paper introduces the mechanism of 

designing chemistry curriculum at pre-university level in Macau. It investigates the objectives, 

structure and contents of the curriculum. 

 

P191: Summer research experience for college freshmen 

Andrea Martin (Widener University, USA), Loyd Bastin (Widener University, United States), 

Louise Liable-Sands (Widener University Science Division, USA) 

With the support of a faculty development grant, two Widener University chemistry majors were 

provided a stipend to carry out research during the summer following their freshman year. 

During the summer of 2009, the students worked on several research projects. The students were 

exposed to a variety of techniques and instrumentation including standard reaction techniques, 

air sensitive methods, nitrogen-line methods, protein isolation, thin layer and column 

chromatography, gel electrophoresis, IR spectroscopy, ion chromatography, and NMR 

spectroscopy. Despite not having taken organic chemistry, they successfully synthesized a 

macrocyclic ligand and prepared new complexes with various transition metals and isolated 

several protein extracts from carrots and tested their ability to reduce carbonyl groups. The 

students kept weekly journals describing their experience. We conclude that with appropriate 

supervision, freshmen can gain confidence and skills through summer research. This presentation 

will focus on the planning and organization of the summer experience in addition to presenting 

some of the student perspectives. 
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P192: The problem with solubility rules 

John Moore (Stephen F. Austin State University, USA), Priscilla DeGeorge (Stephen F Austin 

State University, USA), Danica Dizon (Stephen F Austin State University, USA), Richard 

Langley (Stephen F Austin State University, USA) 

At one time, the memorization of a set of solubility rules was a necessary part of any general 

chemistry course. Texts listed eight to ten rules such as ―all nitrates are soluble.‖ Instructors are 

currently moving away from such rules because they are simply a set of facts to memorize with 

little or no theoretical basis. There are a number of factors affecting the solubility of a 

compound, many of which are beyond a first course in general chemistry. Since solubility theory 

is beyond most students in an introductory chemistry class, instructors skip the topic. However, 

omitting solubility leads to complications when the students work Ksp problems or write net 

ionic equations. For these reasons, students need some exposure to solubility. The question 

becomes, ―How can we teach solubility to introductory chemistry students who do not have the 

theoretical background?‖ Our answer was to develop a set of rules, having a theoretical basis, 

which students in an introductory course can understand. This set of rules focuses upon one 

factor affecting solubility – ionic charge. Introductory students have some concept of charge and 

the attraction of opposite charges. Using the ionic charge leads to the development of three rules, 

one for compounds containing ions with low charges, one for compounds containing ions with 

high charges, and one for compounds containing ions with intermediate charges.  

 

P193: Analysis of suspected drug samples in introductory chemistry 

Paul Szalay (Muskingum College, USA), Eric Schurter (Muskingum University, USA), Lois 

Zook-Gerdau (Muskingum College, USA) 

This study was of a general chemistry experiment that uses differences in solubility of  

components to separate a mixture of caffeine and aspirin while introducing the instrumental 

analysis methods of GCMS and FTIR. The drug mixture is separated by partitioning aspirin and 

caffeine between dichloromethane and aqueous base. TLC and reference standards are used to 

identify aspirin. FTIR analysis of the two isolates is intended to provide an introduction to both 

the basic operation of a FTIR spectrometer and experience in working with library reference 

spectra. GCMS analysis parallels the wet chemistry separation and FTIR identification of the 

components in the drug mixture. Used as a re-introduction to GCMS, emphasis is placed on how 

GCMS combines sample separation and component analysis into one operation. In the non-

science major‘s course, the students are provided with solid samples and informed that they are 

either cocaine or a combination of drugs designed to mimic the stimulant and anesthetic qualities 

of cocaine such as caffeine and lidocaine. The students carry out, in order, color tests, thin layer 

chromatographic analysis (TLC), and gas-chromatographic analysis (GC-MS). The testing 

methods progress in the sophistication and reliability of their outcomes. The presumptive 

identification with TLC is accomplished by comparison of retardation values with literature 

values for cocaine and known cocaine mimics. The evidentiary identification with GC-MS is 
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carried out through identification of molecular weights via molecular ion peaks and matching of 

reference with experimental spectra.  

 

P194: Active learning in large general chemistry classrooms 

Carrie Shepler (Georgia Institute of Technology, USA) 

Group work in large general chemistry classrooms is a daunting prospect due to the numerous 

logistical challenges. However, the benefits of active learning are well documented. To facilitate 

the development of enhanced problem-solving skills, 20 minutes per week of lecture time will be 

devoted to group problem solving in traditional 4 credit hour lecture/lab course comprised of 130 

students. The work of randomly sampled groups' work will be subjected to analysis using a 

detailed rubric that categorizes groups as quality, effective, maintenance, survival, or novice 

problem solvers. A control group is available in the form of sections of the course taught by 

other instructors. This will allow comparison of student performance on common exam questions 

as well as analysis of computerized homework assignments.  

 

P195: Guided learning lesson on intermolecular forces in macromolecules 

Gloria Holbrook (University of North Carolina at Chapel Hill, USA), Lisa Volaric (University 

of North Carolina at Chapel Hill, USA) 

We are presenting a guided learning lesson geared towards advanced high school chemistry 

students that will address the concept of intermolecular forces and covalent bonds. Specifically, 

the lesson will use proteins as an example of how covalent bonds and intermolecular forces 

affect the makeup of macromolecular structures.  

 

P196: Visualization of chemical systems: Enhancement of conceptual chemistry 

Alexey Leontyev (University of Northern Colorado, USA), Jerry P. Suits (University of Northern 

Colorado, USA) 

For many people it is easier to comprehend an abstract principle related to an imaginary system 

if they can relate them to visual representations. Conversely, many students perform 

mathematical operations without knowing the underlying chemical principles. The purpose if this 

presentation is to show how students‘ approach for studying chemical principles can be enhanced 

with graphical representations of chemical systems. This new conceptual teaching approach 

focuses on using graphical representations of chemical systems. In this approach, reactivity 

corresponds to the size of the icon, which allows students to actually ―see‖ the conservation of 

energy as it applies to chemical systems. This approach has been developed for teaching certain 

chemical topics such as chemical kinetics, equilibrium, acids and bases, solutions, 

electrochemical principles, thermodynamics, coordination chemistry, and selected topics in 

organic chemistry. We will present several teaching tools that were developed using this 

particular conceptual approach 

 

P197: Is seeing believing? The impact of an electrochemistry demonstration in the 2nd 
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semester of General Chemistry 

Albert Rives (Wake Forest University, USA) 

A small study was carried out attempting to examine the impact of a particular demonstration in 

student understanding of Electrochemistry in the 2nd semester General Chemistry course. Half 

the students saw the demonstration and the other half had it described to them. The impact was 

measured by test performance. The results were also correlated with student learning styles (as 

measured with the Felder-Silverman learning styles index). 

 

P198: Active learning activity on transmutation 

Hannah Gavin (University of North Carolina at Chapel Hill, USA), Lisa Volaric (University of 

North Carolina at Chapel Hill, USA) 

We present an active-learning activity exploring transmutation. The activity aims to enhance 

student understanding of transmutation within the greater context of nuclear chemistry. It will 

define relevant nuclear chemistry vocabulary, introduce a model of Earnest‘s Rutherford‘s first 

transmutation reaction, and examine modern-day applications of transmutation in medical 

treatment procedures. 

 

P199: A guided-inquiry service-learning chemistry course for Widener students 

Louise Liable-Sands (Widener University Science Division, USA), Mark Bradley (Widener 

University Science Division, USA) 

An inquiry-based laboratory course to accompany a general chemistry course for elementary 

education majors was developed to enhance their science experience and help Widener students 

(teacher candidates) understand and apply state academic content standards. Teacher candidates 

are exposed to guided-inquiry activities that they perform, write a lesson plan related to state 

standards, and by team teach the activity in a middle school classroom. This is the fourth 

semester the course has been offered. Teacher candidates experience the benefits of employing 

inquiry-based activities in engaging middle school students to learn-by-doing. They also 

overcome their fear of science by repeated exposure to the activities and they learn how to adapt 

their lesson plans based on limitations presented in the classroom. The overall impact on middle 

school students is positive since the course provided exposure to hands-on, guided-inquiry 

chemistry activities. The middle school students become proficient with keeping a laboratory 

notebook, engage in problem solving and are exposed to hands-on science activities. The middle 

school teacher was equipped with inquiry-based chemistry activities tied to state content 

standards. The teacher candidates learn how to assess the middle school students‘ achievement of 

content standards by examining and rating laboratory notebooks and worksheets in an ongoing, 

formative way. The teacher candidates develop rubrics to use as a means of student achievement.  

 

P200: Summer workshop model at Aurora University for K-12 teachers to improve 

teaching math and science 

Chetna Patel (Aurora University, USA) 
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Aurora University received two IMSP(Illinois Math and Science Partnership)grants to develop 

and implement two summer workshops, one in math and other in physical science, for K-12 

teachers in high need school districts. The two week workshops were designed with college 

faculty and in collaboration with community partners to improve the teaching skills of teachers 

in math and science. The workshops included immersion in problem-based learning (PBL) with 

math and science content. Partner site visits were conducted with emphasis in inquiry-based 

learning and real-life applications in math and science. The curriculum design and assessment 

plan of the workshops will be presented. 

 

P201: Revision of the undergraduate chemistry curriculum to obtain ACS approval at 

California University of Pennsylvania 

Kimberly Woznack (California University of Pennsylvania, USA), Gregg Gould (California 

University of Pennsylvania, USA), Min Li (California University of Pennsylvania, USA), 

Matthew Price (California University of Pennsylvania, USA), Ali Sezer (California University of 

Pennsylvania, USA) 

The chemistry program at California University of Pennsylvania (Cal U) has been changed with 

obtaining American Chemical Society (ACS) approval of our degree program. Cal U is part of 

the Pennsylvania State System of Higher Education (PASSHE). In the PASSHE Strategic Plan 

for 2004-2009 there was a focus on five core areas. The second of these five core areas was 

University and System Excellence. The Chancellor of PASSHE stressed a need for all programs 

to ―seek accreditation in fields where such accreditation is recognized‖. Over the past six years 

the five chemistry faculty members at Cal U have many numerous changes to the facility and 

curriculum in order to prepare for the application for the ACS approval process. We will share 

our entire revamp of the undergraduate degree program due to take effect with the start of the 

Fall 2010 semester.  

 

P202: SCITECH Honors: A campus-wide approach to undergraduate research  

Joe March (University of Alabama at Birmingham, USA) 

The Science and Technology (SCITECH) Honors Program was established to help students 

become integrated into the large research enterprise at the University of Alabama at Birmingham 

(UAB) leading to their advancement to graduate or professional school. This poster will describe 

how students are recruited to the program, how they are prepared and trained to begin research as 

early as the end of their freshman year, how they are matched with faculty mentors, and how 

students have successfully transitioned to the research environment. Strategies to be described 

will include descriptions of how a learning community is established early in a student‘s career, 

interdisciplinary courses that supplement traditional majors, the creation of laboratory training 

courses, cutting-edge research seminar series, examples of research experiences that have led to 

publications, and our success at helping students reach graduate or professional schools. 

 

P203: Media based solutions to sample problems 
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Steven Wood (Brigham Young University, USA) 

Over the course of the past several years we have been developing media based materials for the 

first-year general chemistry course. A carefully written script is presented simultaneously with 

visuals that illustrate or animate the accompanying text. As we have continued to produce these 

materials with the goal in mind of some day replacing the traditional printed textbook, we have 

been confronted with the question of how best to present sample problems and their solutions. 

Because we have the ability to present visual material and animations as the solution is being 

presented, we have looked at ways to use this capability as a means to increase student 

understanding. We have sought to visually incorporate the underlying concepts and principles 

concurrently with the mathematical solution and to highlight the fact that there is more than one 

way to arrive at the solution of a problem. Samples of our materials will be shown along with 

student reactions. 

 

P204: Noyce fellow projects: Future teachers’ contributions to research, improve, and 

sustain a student-centered recitation model at the University of Colorado 

Laurie Langdon (University of Colorado , USA), Sarah Berger (University of Colorado at 

Boulder, USA), Cassandra Ly (University of Colorado at Boulder, USA), Erin Park (University 

of Colorado, USA), John Rowley (University of Colorado, USA), Shelly Stachurski (University 

of Colorado, USA), Melanie Yee (University of Colorado, USA) 

The Colorado Learning Assistant model and CUTeach are two major initiatives at CU-Boulder 

aimed at recruiting and preparing future math and science teachers. Participants of these 

programs who decide to pursue K-12 certification become eligible to apply for NSF-funded 

Robert Noyce Scholarships. For each semester that a student is a Noyce fellow, he or she agrees 

to teach in a high-needs school for one year. While Noyce fellows, these future teachers engage 

in research, curriculum development, and leadership opportunities, thus strengthening their 

professional development while still undergraduates. Six Noyce fellows who have worked in the 

Department of Chemistry and Biochemistry have directly contributed to researching, improving, 

and sustaining our recitation model in which undergraduate Learning Assistants (LAs) and 

graduate Teaching Assistants (TAs) co-facilitate student collaboration. Two Noyce fellows have 

conducted interviews and observations to study ways in which TAs and LAs form effective 

working relationships. Their findings have improved our TA training and weekly TA/LA 

recitation meetings. Another pair has developed guides to recitation materials that highlight 

major learning goals, provide implementation suggestions, and identify anticipated student 

difficulties as well as strategies for probing student thinking at these points. These guides are 

based on the Noyce fellows‘ own experiences as LAs, written reflections from past LAs, 

recitation observation notes, and current research on student learning. In addition, Noyce fellows 

are co-planning and co-leading weekly TA/LA recitation meetings and are contributing to our 

studies on the impact of LAs on student learning in recitation. 

 

P205: Investigation of cognitive-based instruction on minimizing student misconceptions 
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about acid-base titration concepts in general chemistry  

Praveen Vadapally (University of Northern Colorado, USA), Scott Beckley (University of 

Northern Colorado, USA), Jerry P. Suits (University of Northern Colorado, USA) 

This study was done in a second semester general chemistry class to fill the gap between 

procedural and conceptual knowledge as determined by the ‗learning gains‘ of students 

experiencing cognitive-based acid-base titration procedures. We expected different learning 

gains for students who had different conceptual backgrounds with respect to their initial levels of 

misconceptions in chemistry as gauged by Chemistry Concept Inventory (CCI). We used a pre-

/post-test design to measure the effectiveness of a colorimetric acid-base titration (small scale 

chemistry) as the instructional intervention. This intervention featured multiple representations 

of acid-base titration phenomena. Pre-Post test learning gain (dependent variable) was used to 

measure increase in conceptual understanding at the particulate level. The effect of level of 

student misconceptions (low, medium, high) on the dependent variable was determined. These 

results may help chemistry instructors design instructional materials that minimize student 

misconceptions while enhancing their conceptual understanding of acid-base titration 

phenomena  

 

P206: So maybe you’d like to be a CPA: a chemistry problem analyzer 

Edward Mottel (Rose-Hulman Institute of Technology, USA) 

Equilibrium systems involving more than one step can be challenging for many general 

chemistry students. The formalistic approach that a CPA takes in accounting for changes in a 

financial system has a parallel to the accounting that is required to analyze the reactions 

occurring in a chemical system. Just as an accountant uses receipts to justify credits and debits, a 

chemical ledger sheet uses chemical equations to justify the changes in quantities of reactants 

and products due to strong electrolyte dissociation, predominant (favorable) cross-reactions and 

limiting reactants. The approach doesn‘t guarantee that every student will be able to set up and 

solve every equilibrium problem, but its organizational format helps to focus on which 

conceptual step the student is struggling with when they can‘t solve a problem. The approach 

also results in an interesting alternate view of equilibrium as a forward reaction which can never 

be completed. 

 

2:00 PM - 5:00 PM ESSC-255 

S15: Best of Chemistry Professors' Demonstrations - Part 2 of 2 

Jo King (Canyon Randall High School, USA) 

Tertiary-level chemistry instructors and/or lecture-demonstrators will present a series of 

chemical demonstrations used to help students with their understanding and learning of the 

chemical concepts taught in college level chemistry courses including general, organic, 

inorganic, and physical chemistry. The demonstrations will be presented as they would be in the 

classroom. A detailed handout (hard-copy or electronic) that describes the 1) relevant concepts & 

applications, 2) materials and equipment including resources of less common items, 3) safety and 
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disposal issues, 4) any needed advanced preparation, 5) instructions for performing, 6) 

pedagogical suggestions, & 7) references. The symposium will be sponsored by Sergeant-Welch 

(Dr. Mark Meszaros) who will provide the chemicals needed by the presenters at no cost.  

2:20   introduction 

2:25 Ray Dudek 
P207: Examining Eggs: An ice-breaker demonstration for the first day 

of a general chemistry class  

2:45 Charles Heller 
P208: Demonstration of electrons moving from higher to lower energy 

levels during chemical reactions. 

3:05 
David R.(Randy) 

Sullivan 
P209: Visualizing liquid CO2 and dancing alkanes 

3:25   break 

3:40 Kathryn Wagner 
P210: Demonstrating the particle in a box: Effect of electron 

delocalization on orbital energy spacing 

4:00 Ted Clark 
P211: Laboratory glassware, measurement, and uncertainty: An 

interactive demonstration 

4:20   Discussion 

 

P207: Examining eggs: An ice-breaker demonstration for the first day of a general 

chemistry class  

Ray Dudek (Wittenberg University, USA) 

The first day of any chemistry class presents a unique challenge as instructors have an unknown 

audience who may or may not be excited to take chemistry. This exercise has the students 

working in small groups and replicating some of the aspects employed in scientific research. 

They will make observations about a system, in this case raw and hard-boiled eggs, and then 

apply that knowledge to a series of unknown systems; mystery eggs. The goal is to promote 

team-building, foster excitement towards science, and demonstrate the basics of scientific 

inquiry. 

 

P208: Demonstration of electrons moving from higher to lower energy levels during 

chemical reactions. 

Charles Heller (Blinn College, USA) 

The sequence of reactions: A) 2I-1 + Br2 •¨ 2Br-1 + I2 B)2Br-1 + Cl2 •¨ 2Cl-1 + Br2 C)2Cl-1 + 

F2 •¨ 2 F-1 + Cl2 Is an excellent teaching tool to illustrate how an electron moves from a higher 
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to a lower energy state in chemical reactions. Small scale chemistry techniques provide an 

excellent method to show these reactions. Apparatus for the first two reactions will be 

•gassembled and the first two reactions performed•h. The cost of the demonstration will be 

minimal.  

 

P209: Visualizing liquid CO2 and dancing alkanes 

David R.(Randy) Sullivan (University of Oregon, USA) 

Phase changes can provide chemistry instructors with interesting opportunities to demonstrate 

thermodynamic principles and the effect of molecular structure on intermolecular forces and 

observed phenomena. Using a newly designed apparatus, a relatively large sample of liquid 

carbon dioxide can be clearly visualized. Melting and boiling can be observed to be occurring at 

the same time. When pressure is released from the system, the liquid CO2 "disproportionates," 

boiling and freezing at the same time into a burst of gas and CO2 "snow." These phenomena can 

be explained by examining the phase diagram of CO2 and can help students begin to think about 

triple point. When a drop of 2,2,3-trimethylpentane (isooctane) is dropped onto a pool of warm 

water on an overhead projector, the drop can be seen to swirl, dance around, and rapidly 

evaporate; whereas, a drop of octane (n-octane) remains relatively inert and persists for quite a 

while before evaporating. The variance can be explained in terms of the effect of branching on 

the intermolecular forces within each substance. 

 

P210: Demonstrating the particle in a box: Effect of electron delocalization on orbital 

energy spacing 

Kathryn Wagner (Princeton University, USA) 

The effect of extent of electron delocalization on orbital energy spacings are demonstrated by 

protonating and deprotonating a series of acid/base indicators and by bleaching a carrot. 

Molecular structures are compared for each demonstration. The concept is further illustrated with 

a series of aromatic hydrocarbons (anthracene, tetracene, pentacene, graphite) and with irradiated 

solutions of cadmium selenide nanoparticles of different average sizes. These demonstrations are 

used in general chemistry, advanced general chemistry (materials science), and introduction to 

quantum chemistry. 

 

P211: Laboratory glassware, measurement, and uncertainty: An interactive demonstration 

Ted Clark (Ohio State University, USA) 

An initial goal of chemistry courses is almost always the ―proper‖ use of lab resources including 

glassware and instruments. The proper use of glassware encompasses many topics, such as 

laboratory safety, technical proficiency, and recognition of function. However, as many chemical 

educators can attest, at both the K-12 and university-level, students often have a poor 

understanding of what makes a particular piece of glassware appropriate for a given task. In 

particular, student ignorance of the role and use of volumetric glassware may be quite 

pronounced. Compounding this concern is the fact that exercises or demonstrations designed to 
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introduce this topic are frequently dry, dull, and uninspired. This presentation seeks to reverse 

these circumstances by sharing a popular interactive demonstration that has been successfully 

implemented in diverse educational settings including analytical and general chemistry courses 

at the undergraduate level, and also high school chemistry and introductory physical science 

courses.  

 

2:00 PM - 5:00 PM WH-213 

S40: Clickers: From Classroom Practice to Research Tool - Part 1 of 2 

Daniel King (Drexel University, USA) 

Clickers (or personal response systems, polling systems, etc.) have been increasingly used in 

classrooms of all sizes and at institutions of all sizes. The real-time feedback and classroom 

anonymity make these devices a powerful pedagogical tool to increase student engagement in the 

classroom. Increasingly, clickers are being used as a research tool to investigate student learning. 

Presentations are requested from clicker users at all levels, from the first-time user to the 

chemical education researcher. Presenters are particularly encouraged to provide data regarding 

the effectiveness of the devices, where possible. Presentations are welcome to describe clicker 

use in all courses, including large enrollment introductory level courses and small enrollment 

upper (and lower) level courses. 

2:00   introduction 

2:05 Daniel King P212: Clicker use as an indicator of success in general chemistry 

2:25 
Autumn 

Sutherlin 

P213: Effect of student response systems on student achievement and study 

time 

2:45 
Gary 

Wulfsberg 

P214: Promoting chemistry knowledge and ability to read the textbook using 

clickers in general chemistry I: Research results 

3:05 
Misganaw 

Gebru 

P215: Longer-term general chemistry I learning effectiveness as promoted 

by clickers and by lecture only: Research results 

3:25   break 

3:40 
James 

Macarthur 
P216: Self-assembled student interactions in large classrooms 

4:00 Charlie Cox P217: PRS technology and case-based reasoning in the classroom 

4:20 Erin P218: Rapid knowledge assessment: Correlating student reported immediate 
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O'Connell first steps and problem solving efficiency 

4:40   discussion 

 

P212: Clicker use as an indicator of success in general chemistry 

Daniel King (Drexel University, USA) 

Personal response devices (or ―clickers‖) are being used increasingly in the classroom. Most 

reports about clickers focus on the ability of these devices to increase student engagement. 

However, if these devices are going to have staying power, it must be demonstrated that they can 

be used to improve student learning. In this presentation, student performance in a general 

chemistry course will be compared as a function of clicker use. In this course, clickers are used 

in only one lecture section (out of five), so there are no points associated with the clicker 

questions. On average, students who answered more clicker questions over the course of the term 

did better in the course. Scores on a chemistry-based placement exam suggest that active clicker 

users consisted of both students with strong and weak prior chemistry knowledge. Clicker use 

was also compared to a variety of other course components, such as online homework, lab and 

recitation grades. This presentation will show how research results can be used to demonstrate 

the effectiveness of a pedagogical technique. 

 

P213: Effect of student response systems on student achievement and study time 

Autumn Sutherlin (Abilene Christian University, USA), Gordon Sutherlin (Harding University, 

USA) 

In three studies, use of student handheld response systems (clickers) in chemistry classrooms has 

been studied to elucidate their effect on student learning. The first two studies used Qwizdom Q4 

clickers, while the third employed Turning Point ResponseWare for the iPhone/ iPod Touch. All 

three studies were conducted in two sections of university level introductory chemistry courses 

where one section served as a control and the other was treated. In all three, the study design was 

quasi-experimental using switching treatments with replication. Student pre- and post- attitudinal 

surveys were administered to all students in both sections. The students' university grade point 

average and ACT scores were examined to determine the equivalency of the groups. The quiz 

and exam scores were analyzed to determine if there was a significant difference in achievement. 

The first study examined the effect of students using clickers during instruction when the 

teaching method was consistent between the sections. The second study looked at the effect of 

changing teaching methodology when the clickers were used. In the first two studies, there was 

no statistically significant difference in the achievement between the control and experimental 

groups on quizzes and exams. In both studies, students self-reported that the clickers helped them 

learn the class material. Currently, the third study focuses on the effect of clickers on students' 

self-reported study time and the significance of assigning value to in-class clicker questions.  

 

P214: Promoting chemistry knowledge and ability to read the textbook using clickers in 
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general chemistry I: Research results 

Gary Wulfsberg (Middle Tennessee State University, USA), William Ilsley (Middle Tennessee 

State University, USA) 

Clickers can be used in courses for many different purposes, and the effectiveness of their use 

depends on the purpose for which they are used. We have used clickers for three years in three 

trailer sections of General Chemistry I. (1) The first year we used them two or three times during 

each 85-minute lecture period to increase student attention and attendance. Short-term learning 

was compared with that in a comparable section taught by traditional lecture techniques. 

Different hour exams were used, but a common final was given. No significant difference was 

found in the clicker and clicker-free classes. (2) In the second year we used clickers in a more 

intensive and structured manner. To make time for more clicker uses, we omitted lectures on 

certain simple concepts, told the students to read those sections, and gave them instruction on 

how to read scientific material. We also gave them Reading Comprehension clicker questions 

from practice MCAT exams. Anonymous clicker surveys showed that the number of students 

reading and comprehending the text approximately doubled (from 13% on March 8 to 29% on 

April 17). At the same time the test scores became significantly higher than in the clicker-free 

class, as did the common final exam scores. (3) This year we are trying clickers with an 

emphasis on supplying lecture outlines online; survey results for this variation will be compared. 

Already we note that attendance remains high (85%) even though lectures are online. 

 

P215: Longer-term general chemistry I learning effectiveness as promoted by clickers and 

by lecture only: Research results 

Misganaw Gebru (Middle Tennessee State University, USA), William Ilsley (Middle Tennessee 

State University, USA), Amy Phelps (Middle Tennessee State University, USA), Michael Sanger 

(Middle Tennessee State University, USA), Gary White (Middle Tennessee State University, 

USA), Gary Wulfsberg (Middle Tennessee State University, USA) 

As one focus of our new Ph.D. Program in Math and Science Education, we are undertaking 

department-side studies of the longer-term effectiveness of different learning aids in General 

Chemistry I (two ways of using Clickers and two types of On-Line Homework Programs). 

Longer-term learning is being assessed by administering the full-year ACS General Chemistry 

Exam GC-05 to all General Chemistry II students at MTSU. The questions on this exam have 

been divided into Chem. I and Chem. II subsets, and the scores on the Chem. I subset have been 

divided by the type of learning aid used during Chem. I: clickers, online homework, or lectures 

only. The scores on the Chem. II subset serve as controls to help assure equal ability of the 

subsets of students, as does information on the SAT scores of the subsets of students. Results 

from the first two years of clicker use (as measured the following year) will be presented. This 

work has assumed enhanced importance since the Tennessee Legislature has just changed the 

basis for funding universities from students enrolled to students graduating; we need to find ways 

to improve success rates without reducing standards. 
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P216: Self-assembled student interactions in large classrooms 

James Macarthur (University of Northern Colorado, USA) 

The environment of a large (>300) enrollment first semester general chemistry course taught 

with clickers and student collaboration encouraged was characterized through classroom 

observations and interviewing of professors and students. Data were collected from 11 students 

through interviews, electronic mail, and focus groups. At the conclusion of each interview, 

students were categorized as field dependent, field intermediate, or field independent using a 

hidden figure test. Students were assigned to focus groups to create one primarily field-

dependent group and one primarily field-independent group. Interview, email, and focus group 

transcripts were analyzed until a theory of student interactions emerged. Student interactions are 

self-assembled, and the success of these interactions seems to be driven by the behavior of 

resonators: students who move throughout the classroom seeking interactions that maximize 

student learning. 

 

P217: PRS technology and case-based reasoning in the classroom 

Charlie Cox (Georgia Institute of Technology, USA), Mackenzie Williams (Georgia Institute of 

Technology, USA) 

The use of technology in the classroom is rapidly becoming more prominent in today‘s higher 

education institutions, but without a continuous development in teaching methodology, 

technology provides a limited means of increasing improving teaching strategies, as well as, 

increasing our understanding of students‘ abilities. The PRS (―Personal Response System‖) or 

clicker has been widely incorporated in many large enrollment classes; however, these are 

typically used to assess students‘ performance on traditional multiple choice items. This project 

outlines how the PRS devices can effectively be used to assess students‘ problem solving 

abilities and content knowledge in conjunction with case-based problems. Case-based reasoning 

is a basic pedagogical tool for developing a student‘s general problem solving heuristics that 

entails the application of inductive reasoning to unfamiliar problems. Designing lesson plans 

involving case-based problems promotes learning based on subconscious thought patterns and 

would help students develop a continuous database of knowledge to be referenced. Incorporating 

the interactive use of PRS into the lesson helps the instructor to determine which steps students 

are having difficulty in completing and aids the instructor in determining where they need to 

focus their instructional efforts. In this study, the use of PRS in conjunction with case-based 

problems was evaluated on an overall basis and compared to cases where PRS and case-based 

problems were not utilized in order to determine the efficacy of the combination of these two 

tools on student learning. 

 

P218: Rapid knowledge assessment: Correlating student reported immediate first steps and 

problem solving efficiency 

Erin O'Connell (University of Wisconsin- Milwaukee, USA), Kristen Murphy (University of 

Wisconsin – Milwaukee, USA) 
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Traditionally the primary method of assessing a student‘s knowledge has been performance-

based assessments. Cognitive load theory, a theory from cognitive psychology, has been applied 

in mathematics where expertise or problem solving efficiency of a student was assigned based on 

a rapid-measurement scheme assessing which immediate first step was taken in the problem-

solving process. This measurement coupled with a measure of the student‘s reported mental 

workload provided greater insight into the problem-solving strategies employed by the student 

than performance alone. Additionally, once expertise can be approximated, instructional 

strategies can be tailored to further enhance performance on subsequent assessments where 

research has shown the lower expertise students performed better after instruction with worked 

examples while higher expertise students performed better with problem solving instructions. 

Modeled after the rapid-measurement scheme utilized in mathematics, a rapid knowledge 

assessment (RKA) for preparatory and introductory college chemistry has been developed. 

Efficiency in students‘ problem solving strategies is assessed through the reported immediate 

first step, overall correct or incorrect response to the exercise and student reported mental effort. 

Validation of this instrument will be reported; including mirrored studies with both open-ended 

response and (electronic) multiple-choice responses, expert analysis of student responses, and 

student problem solving strategies as reported through think-aloud protocols. Data were also 

collected using an eye-tracker to assess validity and reliability of the multiple choice options 

provided in the classroom.  

 

2:00 PM - 5:00 PM U-417 

S22: Evidentially-Based Curriculum Development for Undergraduate Chemistry  

Stuart W Bennett (Open University, United Kingdom) 

Curriculum development for junior and high schools has long been a preoccupation of federal 

and state government, of teachers, educators and researchers with resultant broad changes being 

implemented. In contrast, the chemistry undergraduate curriculum has evolved somewhat 

piecemeal with the main inputs from academics and, to some extent, employers and professional 

bodies. There is an emerging body of research that provides evidence of the most effective areas 

for development within the undergraduate curriculum and pedagogies involved. In addition, we 

are becoming more aware of not just employer needs but employee needs and how these can be 

incorporated into the undergraduate experience. In spite of this evidence-base, the undergraduate 

curriculum has proved remarkably resistant to change. This symposium has two aims: to present 

information that materially informs the development of the undergraduate curriculum and to 

examine innovations in the curriculum (both large and small) that can be demonstrated to be 

successful.  

2:20   introduction 

2:25 
Andrea 

Verdan 

P219: Ethical training based on students' experiences with normative values 

and scientific misconduct 

2:45 John Pollard P220: CHEM XXI: A curriculum focused on teaching how we think instead 
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of what we know 

3:05 Tina Overton 
P221: Shifting students‘ attitudes through internationalisation of the 

chemistry curriculum 

3:25   break 

3:40 
Stuart W 

Bennett 
P222: Development of transferable skills through practical work 

4:00 
Lauren 

Denofrio 

P223: Strengthening a weak link: students' individual interests and STEM 

curricula 

4:20 
Eileen 

Kowalski 
P224: Can freshmen learn equilibrium using simultaneous equations? 

4:40   discussion 

 

P219: Ethical training based on students' experiences with normative values and scientific 

misconduct 

Andrea Verdan (Clemson University, USA), Gautam Bhattacharyya (Clemson University, USA) 

Development of innovative chemistry curricula through deep understanding of students' 

experiences and difficulties greatly enhances the likelihood of their success. Conducting research 

on students can be particularly powerful when it yields insights that could not have been 

predicted by the most experienced of instructors. In this presentation, we report the results of our 

recently-completed study of chemistry graduate students' understandings of scientific norms and 

ethical misconduct in their daily experiences as students, teachers, and scientific researchers. 

Using a phenomenographical framework we interviewed 7 graduate students who had completed 

at least 3 years in their doctoral program. Inductive, grounded-theory analysis of the data 

indicated that the participants believed much of the learning of these values occurred during 

informal conversations with peers, during grading of assignments in teaching experiences, or 

during interactions with research advisors. Although the students‘ conceptions regarding ethical 

misconduct and normative values focused on producing robust data, none of them understood the 

process of validating scientific data. Instead, they believed that it was the advisors' roles to make 

final judgments regarding the validity of their data. By abdicating ownership of their research, 

students felt disenfranchised from their work, especially in the context of determining 

authorship. In sum, the results indicated that students had under-developed professional identities 

and impoverished personal epistemologies of science. In addition to presenting our findings, we 

will make recommendations for ethics training that focuses on the connections between ethical 

development and scientific epistemology and professional identity.  

 

P220: CHEM XXI: A curriculum focused on teaching how we think instead of what we 

know 

John Pollard (University of Arizona, USA), Vicente Talanquer (University of Arizona, US) 

Despite multiple calls for reform, the curriculum for first-year college chemistry at many 
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universities across the world is still mostly fact-based and encyclopedic, built upon a collection 

of isolated topics, oriented too much towards the perceived needs of chemistry majors, focused 

too much on abstract concepts and algorithmic problem solving, and detached from the practices, 

ways of thinking, and applications of both chemistry research and chemistry education research 

in the 21st century. This paper describes an alternative way of conceptualizing the introductory 

chemistry curriculum for science and engineering majors by shifting the focus from learning 

chemistry as a body of knowledge to understanding chemistry as a way of thinking. The central 

goals of our new curriculum are to: promote deeper conceptual understanding of a minimum core 

of fundamental ideas instead of superficial coverage of multiple topics; connect core ideas 

between the course units by following well defined learning progressions; introduce students to 

modern ways of thinking and problem-solving in chemistry; and involve students in realistic 

decision-making and problem-solving activities.  

 

P221: Shifting students’ attitudes through internationalisation of the chemistry curriculum 

Tina Overton (University of Hull, UK) 

Historically, the chemicals industry has been concentrated in Western Europe, Japan and the 

USA. Issues such as raw materials availability, differential economic growth, energy and labour 

costs and environmental issues have lead to changes in the global chemical industry, with rapid 

growth in manufacturing in the Far and Middle East, China, and South America. Today‘s 

chemistry graduates could end up working in any part of the world at some stage in their careers. 

They need to be aware of the global nature of business and be equipped to recognize the 

challenges of working across cultures. There is little published evidence of attempts to 

incorporate awareness of globalization within the chemistry curriculum. The approach we have 

taken has been to use problem-based learning. Problem-based learning case studies in industrial 

chemistry have previously been reported and are well established in several institutions. They 

have been found to motivate students, support the development of transferable skills and provide 

insight into the work of professional chemists. Several of these have been extensively redesigned 

in order to address the internationalization agenda. The effect of these activities on students‘ 

perceptions of the chemical industry and on the need for intercultural awareness will be 

discussed.  

 

P222: Development of transferable skills through practical work 

Stuart W Bennett (Open University, UK) 

In the UK, the majority of chemistry major graduates enter employment where chemistry skills 

and knowledge are not used directly. Even in chemistry-based employment areas, both 

employers and employees indicate that there is a lack of development of non subject-specific 

transferable skills in new graduates. The challenge for curriculum development is how these 

skills (independent learning, time management, team working, problem solving, oral 

presentation, report writing, interpretation and evaluation of data and planning and design of 

experiments) can be developed. We are beginning to see shifts in the curriculum balance but it is 
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in practical work where there may be a unique opportunity to develop these skills. Increasing 

costs and environmental issues concerned with the disposal of chemicals have resulted in a 

reduction of time spent in the undergraduate laboratory. It is essential that this limited resource is 

used effectively but can we take this opportunity to change the focus of practical work at the first 

year level? The response at the Open University in the UK has been to design an introductory 

practical course which spans the major scientific areas and focuses on the development of the 

transferable skills in an investigative context. The structure of this distance learning course is 

outlined and mapped to specific transferable skills development. In particular, the strengths of 

electronic methods in the development of team work for isolated students are explored.  

 

P223: Strengthening a weak link: students' individual interests and STEM curricula 

Lauren Denofrio (University of Illinois, Urbana-Champaign, USA), Yi Lu (University of 

Illinois at Urbana-Champaign, USA), Brandy Russell (Gustavus Adolphus College, USA) 

A persistent issue in post-secondary education is how to attract and retain more majors in the 

face of a challenging and extensive Science, Technology, Engineering and Mathematics (STEM) 

curriculum. Research indicates that a problem in diversifying and retaining students STEM 

majors is that a student‘s own background and learning style may not match those of the 

traditional and sequential model employed in STEM higher education. We have developed and 

tested a novel model called iScience that integrates specific pedagogical and curricular aims 

towards retaining STEM majors. The starting point of this model is the interests of each 

individual student, and the course caters to each student's experience and learning style. Content 

and skill-related lectures are supplemented by a) peer mentoring from more experienced 

students; b) seminars by professors and research scientists in industry, including former 

University of Illinois students; c) journal clubs and special topic discussions; and d) visits to 

industrial labs and scientific meetings such as American Chemical Society meetings. This course 

offers a new integrated approach to STEM education involving undergraduate science majors 

from freshmen to seniors, emphasizing student-centered assessments, providing skills and tools 

suitable for the students to explore their interests, and promoting an undergraduate mentoring 

network. Results of longitudinal surveys indicate long-term success of the iScience model. A 

reflective evaluation of the course and its ongoing scale-up within STEM departments will be 

presented. Applying this model to other disciplines and institutions, and the resulting impact on 

higher education, will be discussed. 

 

P224: Can freshmen learn equilibrium using simultaneous equations? 

Eileen Kowalski (United States Military Academy, USA), Melinda Kalainoff (University of 

California – Santa Barbara, USA) 

Equilibrium systems are often described by multiple reactions and systems of equations in 

physical or analytical chemistry courses. In General Chemistry courses, these systems are 

typically simplified to one or two reactions and one equation with one unknown (usually called 

concentration or reaction tables). Simplifying these systems was especially important before 
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common access to calculators with solve functions or computers with math solvers and 

spreadsheet programs. However, now that most students have these tools available, we no longer 

need to be constrained by a lack of technology. Because simplifying the system mathematically 

sometimes obscures the chemistry concepts, we may be able to teach equilibrium more 

effectively by adopting the method with simultaneous equations. Can college freshmen learn 

equilibrium using multiple reactions described by multiple equations? Our results indicate yes. 

This presentation compares the results of using systems of equations and the traditional table 

method to teach equilibrium concepts in General Chemistry. Comparing students‘ scores on 

quizzes, tests, and the final exam showed that students using either method performed equally 

well. Qualitative data from student and faculty surveys supported the systematic method. Results 

from Think-Aloud interviews with students in each group will also be presented  

 

2:00 PM - 5:00 PM WH-119 

S17: Green Chemistry Education: What, Why, How - Part 2 of 2 

Deborah Exton (University of Oregon, USA) 

This symposium will address the importance of introducing students to the concepts of green 

chemistry and sustainability and will highlight the various ways that green chemistry is being 

incorporated across the undergraduate curriculum. Presentations will focus on the teaching and 

implementation of green chemistry principles in both the classroom and the laboratory. 

2:20   introduction 

2:25 Charlie Cox 
P225: Introducing green chemistry into the honors program using biofuels 

and biodiesel 

2:45 Jui-Lin She P226: Good starting point of green chemistry education in Taiwan 

3:05 Alba Ferreira 
P227: Alternative COD methods: A green chemistry module for 

instrumental analysis 

3:25   break 

3:40 
Muhamad 

Hugerat 

P228: Electrolysis of water using accessible materials: A case study of its 

implementation with middle and high school teachers 

4:00 
Jennifer 

Young 
P229: Green analytical chemistry education 

4:20   discussion 

 

P225: Introducing green chemistry into the honors program using biofuels and biodiesel 
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Charlie Cox (Georgia Institute of Technology, USA), Jennifer Cort (Georgia Institute of 

Technology, United States), Andrew Morrison (Georgia Institute of Technology, USA) 

Modern chemistry labs are becoming more dependent on the concept of green chemistry. Two 

honors general chemistry experiments were designed to implement green chemistry and 

demonstrate topics such as physical properties of fluids, and the study of kinetics. The first 

laboratory focuses on optimizing specific conditions to create an ethanol biofuel. Three variables 

are emphasized to determine the most efficient conversion of starch to sugar: substrate 

concentration, temperature, and enzyme concentration. The second experiment includes the 

synthesis of biodiesel from four different starting oils: corn oil, sunflower oil, olive oil, and 

soybean oil. The laboratory emphasized physical properties such as cloud point, boiling point, 

and viscosity as means for comparing the different biodiesel products. Cooperative learning and 

open inquiry are emphasized for both experiments. This presentation will provide an overview of 

the laboratory methods emphasized within the experiments, as well as, the pedagogical attributes 

and assessment methods we have emphasized thus far.  

 

P226: Good starting point of green chemistry education in Taiwan 

Jui-Lin She (National Taiwan University, Taiwan) 

The concept of green chemistry has been introduced to the public and students for decades. But 

there is rare classroom focus on the topics in our school. In the mean time, the 21st International 

Conference on Chemical Education (ICCE) is going to be held in Taipei, Taiwan on August 

2010. The theme of the conference is "Chemical Education & Sustainability in the Global Age". 

There is also an essay competition of "An Innovation in Science to A Sustainable Future" 

involved in the conference activity. It is a good starting point for us to implant the idea of 

sustainability to our students. The course "Consumer Chemistry and Sustainable Development" 

related chemistry with sustainability for non-science majored students was developed three years 

ago. The concept of sustainability is the theme of the course. Two practical chemistry 

experiments and one field trip related to the sustainability are arranged this year. The practice 

outcome of the green chemistry education is evaluated in the study. 

 

P227: Alternative COD methods: A green chemistry module for instrumental analysis 

Alba Ferreira (Faculdade de Paulinia- FACP, Brazil), Celia CARNEIRO (FACCAMP 

Faculdade Campo Limpo Paulista, Brazil) 

The determination of organic waste at effluents is very important to sewage facility and 

industrial plants. The most used analysis for this parameter is COD (Chemical Oxygen Demand) 

which is traditionally performed by oxidation with potassium dichromate method, where organic 

matter is degraded in acid medium with a strong oxidizing agent (dichromate) at high 

temperature. Nevertheless, this methodology uses toxic and carcinogenic reagents. In this work 

were selected COD alternative techniques such as photocatalysis, chemiluminescence, 

voltammetry; microwave and ultrasound for digestion of the sample and FIA (Flow Injection 

Analysis) to reduce the volume of analysis. We suggested this context as a green chemistry 
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module for instrumental analysis lectures. The green chemistry focus is the prevention of 

pollution at the source, therefore one of the actions toward it is to replace potassium dichromate 

with potassium permanganate. This alternative is discussed in terms of possible causes for its 

limited use, despite the existence of a known method with reduced environmental impact. 

Considering that substitution of analytical methodology in official labs requires validation and 

approval of regulatory bodies, the practice of green chemistry in this transitional period is limited 

to the correct final destination of the waste. Therefore, the feasibility of waste treatment of COD 

is discussed. The importance of teaching chemical toxicology is emphasized, since it result into 

initiatives for green chemistry‘ practice in education centers and industry.  

 

P228: Electrolysis of water using accessible materials: A case study of its implementation 

with middle and high school teachers 

Muhamad Hugerat (The Academic Arab College For Education, Israel) 

In this project we present simple and feasible ideas to introduce microscale electrolysis 

experiments using accessible materials in the classroom. The students observed the change at the 

anode and the cathode by using disposable materials. When we introduced these activities to 

teachers of elementary, middle and high school, we asked them to express what the main reasons 

are that motivate them to implement these activities in their classroom. The participants stated in 

general that: This activity is very simple, the experiments can be carried out quickly, even at 

home or outdoors; the students will be engaged and will feel part of the discovery process and 

their creativity will definitively be stimulated. The teachers believe that these activities will 

enhance the learning process in their classroom, claiming that today most of their students are 

visual learners and this kind of activity will motivate and engage them in a learning process of 

these concepts. Using the microscale technique with disposable materials in the electrolysis 

experiments allows the students to visualize what happens during electrolysis. They believe that 

using disposable materials makes the experiment simpler so they are asked to think about other 

materials that can be used and if these materials are not available, to find the way to obtain them 

or provide alternative materials that are easier to obtain.  

 

P229: Green analytical chemistry education 

Jennifer Young (American Chemical Society, USA), Liz Gron (Hendrix College, USA), Robert 

Peoples (ACS Green Chemistry Institute, USA) 

The teaching of analytical chemistry, both in the classroom and in the laboratory, offers 

numerous opportunities for the introduction of green chemistry. Green chemistry is for all types 

of chemistry, including analytical chemistry. Green chemistry can be applied to many aspects of 

an analytical method, such as sample preparation, measurement/detection, chemical reagents, 

solvents, preservatives, and waste quantity generated. Green analytical methods are ones that use 

fewer harmful solvents, use safer chemicals, and prevent waste. In recent years, green analytical 

chemistry is an area that is growing in interest with increasing numbers of publications, books, 

symposia and experiments. This presentation will summarize our findings from a recent survey 
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of the literature and other teaching resources for green analytical chemistry examples that can be 

brought into the classroom or teaching laboratory.  

 

2:00 PM - 5:00 PM WH-121 

S19: International Experiences for Undergraduate Students - Part 2 of 2 

Joanne Smieja (Gonzaga University, USA) 

International experiences enable students to gain a global perspective, a valuable attribute for 

today‘s workforce. Submissions are invited from faculty who have developed and implemented 

chemistry courses or chemistry research projects that include an international experience.  

2:00   introduction 

2:05 
John 

Colapret 
P230: Organic chemistry for pre-med students in San Sebastian Spain 

2:25 
Tracy 

Morkin 
P231: Chemistry in Italy: A summer study abroad experience 

2:45 
Susan 

Jackels 

P232: Coffee for Justice: Chemistry and engineering in service to small-holder 

coffee farmers of Nicaragua 

3:05 Rick White P233: Undergraduate experiences via DAAD support 

 

P230: Organic chemistry for pre-med students in San Sebastian Spain 

John Colapret (University of Texas at Austin, USA) 

In the summer of 2009, The University of Texas conducted its first international course in 

chemistry. This course was the second semester of organic chemistry and was customized for 

premed students, studying in Spain. A summary of the experience and the challenges will be 

presented and discussed. 

 

P231: Chemistry in Italy: A summer study abroad experience 

Tracy Morkin (Emory University, USA) 

Chemistry majors at Emory University have a unique opportunity to study abroad for six weeks 

in the summer. The program is sponsored by the Department of Chemistry, Emory‘s Center for 

International Programs Abroad, and Universita Degli Studi di Siena. Advanced chemistry majors 

take courses in analytical chemistry and a special topics course which specifically target the 

chemistry of Italy. Topics include analytical techniques in wine analysis, the chemistry and 

spectroscopy in art restoration and conservation, as well as special topics unique to the faculty in 

Siena. The program also emphasizes the Italian culture to integrate chemistry with Emory's 

liberal arts and to highlight the international nature of scientific research. The program is 
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currently in its seventh successful year. 

 

P232: Coffee for Justice: Chemistry and engineering in service to small-holder coffee 

farmers of Nicaragua 

Susan Jackels (Seattle University, USA), Charles Jackels (University of Washington Bothell, 

USA) 

Coffee for Justice, initiated in 2003, has provided opportunities for faculty and undergraduate 

student chemists and engineers to engage in research and service with Nicaraguan coffee 

producer families and their cooperatives. Collaborating institutions and organizations have 

included: Catholic Relief Services/Nicaragua (CRS/NI), the University of Central America 

Managua (UCA Managua), Seattle University, and the University of Washington Bothell. The 

aim was to apply the group‘s scientific and engineering expertise using appropriate technology to 

the questions of the artisan coffee farmers and to put simple methods in their hands for 

improvement of coffee quality. This presentation describes the project origins, research results, 

and methods that have arisen from addressing the questions and needs of the coffee farming 

community. It also describes how this research and service project continues to evolve and 

broaden, for example, in the design of an ecological coffee processing mill by a team of student 

engineers.  

 

P233: Undergraduate experiences via DAAD support 

Rick White (Sam Houston State University, USA) 

The Deutscher Akademischer Austausch Dienst (DAAD, German Academic Exchange Service) 

provides funds for a number of programs with ther RISE program being the most beneficial for 

science students. This gives students experience in working with others, living in a foreign 

country, and living within a different culture.  

 

2:00 PM - 5:00 PM WH-212 

S8: MSPs: How K-12/College Partnerships Have Improved Chemistry 

Instruction - Part 3 of 3 

Martin Brock (Eastern Kentucky University, USA) 

The establishment of Math and Science Partnership programs in the wake of NCLB has led to 

many shifts in post-secondary attitudes about K-12 teaching in areas related to chemistry. The 

purpose of this symposium is to share MSP experiences from college faculty and K-12 teachers 

and how they have informed: Use of inquiry pedagogy; Learning progressions; High 

school/college transition and the problems of readiness and retention; Structure of professional 

development programs; Pre-service science curricula; and other topics of related interest. 

2:00   introduction 
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2:05 Jill Granger P234: Science is a verb: Engaging teachers in classroom inquiry 

2:25 Phil McBride 
P235: Improving science education through K-12/college/county 

partnerships 

2:45 Chetna Patel 
P236: Teaching biochemistry to in-service science teachers using a GOB 

textbook 

3:05 Caryl Fish P237: Teacher fellow program: Collaborating on collaborative learning 

3:25   break 

3:40 Martin Brock 
P238: Chemistry in kindergarten! Developing children‘s ideas about 

materials 

4:00 
Gordon 

Eggleton 
P239: Science in 3-D: Adding the dimension of inquiry 

4:20 Jodye Selco 
P240: Cal Poly Pomona and Rialto USD: How CaMSP has changed 

chemistry instruction at grade 5 

4:40   discussion 

 

P234: Science is a verb: Engaging teachers in classroom inquiry 

Jill Granger (Sweet Briar College, USA) 

Sweet Briar College, a highly-selective liberal arts college for women, is well known in Virginia 

for having an extraordinarily close working relationship with the area K-12 school divisions, 

especially in STEM education. Over the last 10 years STEM faculty members have been 

engaged in the development and support of in-service and pre-service teachers, and have been 

the recipients of over $1 million in external funding for these purposes, primarily through the 

federal No Child Left Behind Title IIA, ―Improving Teacher Quality‖ program by the State 

Council of Higher Education for Virginia. This paper will focus on two courses developed for in-

service teacher education and the process and results of engaging grade 3-8 teachers in action 

research projects on the effects of inquiry teaching in their own classrooms. The broader context 

and support of the overall project will reveal a collaborative college–K-12 school partnership 

that supports teachers‘ efforts at reform in many ways and at many levels, including academic 

year science/math content workshops and in-class support. Course outcomes were measured 

through teacher-participants‘ self-reflective papers, pre- and post- course surveys, interviews, 

and teachers‘ oral presentations. Challenges faced by the teachers and the faculty instructors will 

be discussed as we consider how a college-based teacher professional development program 

helps in-service teachers transition to an inquiry-based pedagogy for STEM instruction. 
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P235: Improving science education through K-12/college/county partnerships 

Phil McBride (Eastern Arizona College, USA) 

In an effort to improve science instruction Eastern Arizona College (EAC) has formed several 

partnerships with area K-12 schools and three counties. This presentation will outline the 

partnerships that have been formed and provide evidence of the impact these partnerships have 

had on both students and teachers alike. Following is a brief overview of some of these 

partnerships. The Eastern Arizona Science Initiative (EASI) is facilitated by EAC‘s Science 

Division and is made up of grades 5-12 science faculty from school districts in Graham and 

Greenlee Counties. The purpose of this group is to promote the sciences in each school district, 

provide training and experiences for teachers, and to develop science activities for area science 

students. In partnership with the County Superintendents of Graham, Greenlee, and Gila County, 

EAC hosts the Tri County Teachers Academy (TriCoTA) on our campus providing an 

opportunity for local K-12 teachers to enhance their teaching and content knowledge of math and 

science. In partnership with the EASI, the Eastern Arizona College Science Division plans and 

hosts a week-long Summer Science Camp for 48 area students in grades 5-8. The EAC chemistry 

department welcomes teams of high school students to our campus in an annual Student 

Chemistry Adventure, S=CH-A, a team competition that involves several laboratory activities 

and team activities. EAC also offers several dual-enrollment courses in biology, chemistry and 

math. These partnerships represent a team effort amongst all educators in the community to 

improve science education. 

 

P236: Teaching biochemistry to in-service science teachers using a GOB textbook 

Chetna Patel (Aurora University, USA), Hans Beck (Aurora University, USA) 

Aurora University received an IMSP (Illinois Math and Science Partnership) grant to establish a 

MATL (Masters of Arts in Teacher Leadership) graduate program for in-service K-12 science 

teachers in high need school districts. The three year MATL in Life Science graduate program 

requires a content rich biochemistry course and a GOB textbook was utilized to teach the 

required general chemistry and organic chemistry concepts. Various classroom strategies were 

utilized to actively engage the participants such as inquiry-based approaches for hand-on 

activities, technology, and molecular models for conceptual visualization. The design and 

assessment of the course will also be presented.  

 

P237: Teacher fellow program: Collaborating on collaborative learning 

Caryl Fish (Saint Vincent College, USA), Philip Palko (Indiana Senior High School, USA) 

The Southwestern Pennsylvania MSP Teacher Fellow Program (TF) enabled teachers from 

qualifying school districts to spend a summer, a semester, or a full academic year at a partner 

institute of higher education (IHE). During each term on campus, the TF worked with IHE 

faculty to help refine two IHE courses in which pre-service teachers enroll, took a math or 

science college course, and participated in SWPA MSP activities. The Teacher Fellow Program 
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at Saint Vincent College was a very successful professional development experience for both 

school district teachers and college faculty. A follow-up survey indicated that the sabbatical 

experience changed the way many of the teacher fellows taught their classes. Specific changes in 

both the teaching of AP chemistry and college chemistry courses will be discussed. The 

sabbatical experience that centered on student focused teaching and national standards for 

science and math allowed true collaboration between the teacher fellows and the college faculty 

members. It was in many ways a very successful partnership.  

 

P238: Chemistry in kindergarten! Developing children’s ideas about materials 

Martin Brock (Eastern Kentucky University, USA) 

Funding from Kentucky MSP in order to provide professional development at K-8 enabled 

inquiry into appropriate pedagogy and content relating to the structure and transformation of 

materials. A team of educators and scientists from the University of Kentucky and Eastern 

Kentucky University in a fruitful collaboration with school teachers from several rural school 

districts in Kentucky developed learning progressions and an associated curriculum. This 

curriculum is in the process of being implemented in classrooms and preliminary data shows 

improvement in student success.  

 

P239: Science in 3-D: Adding the dimension of inquiry 

Gordon Eggleton (Southeastern Oklahoma State University, USA) 

Out-come based chemistry activities were a part of the MSP experiences coordinated by Dickson 

Schools and the university. K-12 teachers participated in several series of activities that 

developed inquiry-based lessons for each concept. Properties and characteristics of solutions 

were the major concepts on the content dimension. Lessons within each series used observation, 

measurement, classification, inference, and communication on the process skills dimension. Four 

lesson strategies were developed for the inquiry dimension from observation-based to 

measurement-based inquiry. Observation-based inquiry began with engagement 

(modeling/verification) activities which are used to introduce analysis (classification) activities. 

Measurement-based inquiry distinguished experiment (comparison) activities from investigation 

(relationship) activities. Participants created alignments between expected outcomes and inquiry 

strategies. Their accomplishment and class summary will also be presented. 

 

P240: Cal Poly Pomona and Rialto USD: How CaMSP has changed chemistry instruction 

at grade 5 

Jodye Selco (Cal Poly Pomona, USA) 

Chemistry instruction begins at grade 5 in California, but most elementary school teachers take 

no chemistry in college. The Cal Poly Pomona-Rialto USD partnership developed and provided 

appropriate chemistry lessons to teachers and students in the district. These changes have 

induced further changes in the upper grades. Student performance on district and state 

examinations will be presented. 
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2:00 PM - 5:00 PM U-415 

S23: Multi-Sensory Science Approaches to Teaching Chemistry to Students with 

Special Needs   

Cary Supalo (The Pennsylvania State University, USA) 

The symposium will discuss new methodologies for chemical educators to teach chemistry to 

students with special needs, specifically, to those with disabilities and minority students, among 

other areas. This symposium can also include specialized hands-on approaches for teaching 

chemical concepts to students in a multi-sensory approach, i.e. ways that would incorporate 

innovative techniques outside of the traditional skills set.  

2:00   introduction 

2:05 Cary Supalo 
P241: Findings of the Independent Laboratory Access for the Blind (ILAB) 

project 

2:25 
George 

Bodner 
P242: Teaching chemistry to the visually impaired 

2:45 
Mick 

Isaacson 
P243: Ambiguity in communication of mathematics and chemistry 

3:05 
Mick 

Isaacson 
P244: Providing hands-on experiences in chemistry 

3:25   break 

3:40 April Hill P245: Multisensory science experiences for the visually impaired 

4:00 Alan Roth 
P246: Teaching chemistry to students with visual impairments: Experiences 

at the Indiana School for the Blind and Visually Impaired 

4:20 
H. David 

Wohlers 

P247: Adapted general chemistry experiments for blind students at Truman 

State University 

4:40 
H. David 

Wohlers 

P248: Teaching chemistry to a blind student in a liberal arts chemistry 

laboratory course 

 

P241: Findings of the Independent Laboratory Access for the Blind (ILAB) project 

Cary Supalo (The Pennsylvania State University, USA) 

The impact of the suite of talking and laboratory tools for blind and low vision students 
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developed and/or tested by the Independent Laboratory Access for the Blind (ILAB) project 

based at Pennsylvania State University will be presented. Methodologies for teaching scientific 

concepts to students with visual impairments utilizing the ILAB tools will be the primary focus; 

additional tool applications for students with other special needs will also be discussed. The 

ILAB tools consist of high-tech software innovations and low-tech, low-cost adaptations. The 

basics of tool functionality and utilization will be covered. The high-tech tools consist primarily 

of software interfaces between common laboratory probes and desktop computers through a text-

to-speech screen reader application, allowing probe data to be communicated to students via 

speech or audible tones. The low-tech solutions include commercially available equipment such 

as notched syringes, serving trays to contain spills, and tactile labeling. ILAB tools were field 

tested in 12 high school classrooms across the U.S., including mainstream schools and residential 

schools for the blind. Student outcomes will be presented, including data from interviews, 

knowledge-based surveys conducted pre/post school year, and video analyses. 

Commercialization efforts will also be covered, along with plans for future information 

dissemination through online video modules, DVDs, and a comprehensive instructional manual 

for teachers of the visually impaired that will address the transition from high school to college 

laboratory courses. 

 

P242: Teaching chemistry to the visually impaired 

George Bodner (Purdue University, USA) 

In 1996, Purdue University created the Tactile Access to Education for Visually Impaired 

Students (TAEVIS) program. This program was created through the efforts of several faculty in 

the Department of Chemistry at Purdue and the director of TAEVIS for many years was an 

individual who had begun her career as a member of the staff of that department. This paper will 

look at the efforts that were taken by TAEVIS to help blind and low vision (BLV) students 

successfully complete courses, inclulding chemistry courses. at Purdue. It will also examine the 

directions in which work will take place in the future.  

 

P243: Ambiguity in communication of mathematics and chemistry 

Mick Isaacson (Purdue University, USA), Lyle Lloyd (Purdue University, USA), Pei-Lin Weng 

(Purdue University, USA) 

Students with print disabilities such as blindness, low vision, and specific learning disabilities 

concerning processing of printed material often rely on auditory input for learning. 

Unfortunately, mathematics and chemistry when spoken using typical everyday speech are 

frequently ambiguous. Research on mathematics spoken in the classroom suggests that teachers 

speak mathematics ambiguously to their students. Although rules for speaking mathematics non-

ambiguously, known as MathSpeak, have been developed and shown to be intuitive and easily 

learned, most teachers are unaware of ambiguity in spoken mathematics and of the MathSpeak 

rules. Chemical equations and formulas are similar to mathematical equations in many respects 

and everyday spoken communication of chemistry is also beset with potential ambiguity, which 
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could be problematic for students with print disabilities. Creating teacher awareness and 

understanding of spoken ambiguity is a crucial initial step in reducing ambiguity as an obstacle 

for teaching chemistry to students with print disabilities. Development of standardized rules for 

speaking potentially ambiguous chemistry content is another crucial step. The MathSpeak rules 

may possibly serve as a model for developing rules for the non-ambiguous speaking of 

chemistry. Similarities between ambiguity in spoken mathematics and spoken chemistry and 

implications for teaching students with print disabilities will be examined.  

 

P244: Providing hands-on experiences in chemistry 

Mick Isaacson (Purdue University, USA), Lyle Lloyd (Purdue University, USA), Pei-Lin Weng 

(Purdue University, USA) 

Students with print disabilities (i.e., blindness, low vision, and specific learning disabilities 

involving difficulty processing printed information) are less likely than students without print 

disabilities to pursue college majors and careers in science. Research suggests that 

underrepresentation by persons with print disabilities is not due to lack of interest but may 

originate from insufficient hands-on experiences during science education. As result, individuals 

who have the capacity to succeed in chemistry may never develop enough self-confidence in 

chemistry to consider and pursue careers in chemistry. Implications of independent access and 

hands-on learning experiences for the development of self-confidence and choosing a career in 

chemistry will be discussed. Software and technologies that teachers can use to increase hands-

on chemistry experiences by students with print disabilities will be presented.  

 

P245: Multisensory science experiences for the visually impaired 

April Hill (The Pennsylvania State University, USA) 

The Pennsylvania State University Center for Nanoscale Science (CNS) has extensive 

experience in the development and implementation of informal science education modules. 

Recently, CNS partnered with the Independent Laboratory Access for the Blind (ILAB) project, 

which involves researchers from Penn State, Truman State, and UW-Madison. ILAB has 

produced several adaptive tools that allow high-school students with visual impairments to 

access the chemistry laboratory without the aid of a sighted assistant. Working with ILAB tools 

and researchers, CNS educators have developed and implemented several hands-on science 

experiences at functions hosted by the National Federation of the Blind (NFB). These sessions, 

including several 90-minute workshops and a one-week research project, allow blind participants 

to do hands-on science by incorporating existing tools and techniques, such as Braille labels and 

text-to-speech computer programs, as well as ILAB-developed assistive technologies. 

Participants in these events completed typical laboratory experiments, such as titrations (which 

are monitored based on the conversion of solution color to sound) and UV-Vis analyses (using 

text-to-speech software to speak absorbance values), while the concepts were reinforced using 

multisensory learning aids such as kinesthetic activities, molecular models, Braille diagrams, etc. 

These events have directly impacted ~100 visually-impaired participants, including K-12 
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students, adults and teachers of the visually-impaired. Such multisensory experiences are not 

only beneficial for blind students, but also provide additional reinforcement of the concepts for 

all types of learners. The tools and procedures used in these modules, as well as feedback and 

assessment data collected from the participants, will be discussed. 

 

P246: Teaching chemistry to students with visual impairments: Experiences at the Indiana 

School for the Blind and Visually Impaired 

Alan Roth (Indiana School for the Blind and Visually Impaired, USA) 

Data from numerous sources show that students with visual impairments and blindness are 

underrepresented in science careers. Personal observations from a teacher of students who are 

blind and visually impaired reinforce the contention that students with visual impairments do not 

have adequate opportunities to fully develop self-confidence in their abilities to independently 

function in the sciences. Strategies, methodologies, and technologies used in the chemistry 

classroom for fostering self-confidence in students with visual impairments will be 

demonstrated. Common problems encountered by chemistry teachers of students with visual 

impairments and their potential solutions, ranging from low-tech to high-tech modifications, will 

be presented.  

 

P247: Adapted general chemistry experiments for blind students at Truman State 

University 

H. David Wohlers (Truman State University, USA) 

This talk will show how a blind individual can accomplish the experiments for the first semester 

general chemistry course at Truman State University. By using LoggerPro software supplied by 

Vernier Software Company, the LabPro data acquisition hardware, and various probes available 

from Vernier, as well as a variety of other adapted devices, a blind student can, with limited 

intervention by a sighted assistant, complete the laboratory exercises posted at 

http://chemlab.truman.edu/ChemicalPrinciples.htm. Comments on particular alternative 

procedures and illustrations of adapted laboratory equipment are posted on this web page: 

http://devise.truman.edu. This page is linked to http://ilab.psu.edu/ , which contains references to 

many more experiments, some of which are completely accessible to a blind student. This work 

has been made possible by two NSF grants from the Research in Disabilities Education program: 

HRD-0435656 "Techniques and Tools to Enhance Blind and Visually Impaired Students 

Participation in High School Level and General Chemistry Laboratory Classes," and HRD-

0726417 RDE-FRI: Independent Laboratory Access for Blind and Low Vision High School 

Students in the Mainstream Science Classroom. 

 

P248: Teaching chemistry to a blind student in a liberal arts chemistry laboratory course 

H. David Wohlers (Truman State University, USA) 

A blind student at Truman State University successfully completed the laboratory portion of the 

nonmajors liberal arts chemistry course by using LoggerPro 3.6.1 with the JAWS screen reader 
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software and sighted assistance. A blind professor, H. David Wohlers, and Jessie Michael, a 

senior undergraduate chemistry major, supported the effort of the blind student in learning how 

to use the software and how to manipulate equipment and glassware. A list of the laboratories 

can be found at http://chemlab.truman.edu/CHEM100.htm. The blind student enjoyed complete 

independence in conducting the Molecular Models, Saponification, and Hydrates experiments. 

Except for diluting to the mark with the volumetric flasks, the Simulation of Hemoglobin in 

Blood by Spectrophotometry was done with minimal assistance. The student was able to 

manipulate the cuvette, use the LoggerPro software to make and record the data, and calculate 

the concentration of the unknown simulated blood sample. Other experiments required more 

intervention by the sighted assistant. The blind student was unable to master all of the available 

workaround methods to do every lab alone. More complete descriptions are available at 

http://devise.truman.edu , a website maintained by Dr. H. David Wohlers. 

 

2:00 PM - 5:00 PM U-418 

S9: Out of the Box: Teaching Chemistry with Case Studies and Applications - 

Part 2 of 2 

Matthew Johll (Illinois Valley Community College, USA) 

The goal of this symposium is to present the audience with an understanding of how case studies 

and specific applications of chemistry can be used in their classroom. These methods can 

enhance student appreciation and understanding of the information and help to further develop 

their problem solving skills. Presentations from all levels of the chemistry curriculum are 

encouraged. 

2:20   introduction 

2:25 Matthew Johll P249: General chemistry case studies based in other scientific disciplines 

2:45 Laurie LeBlanc 
P250: Student learning through integrated laboratory modules using a 

case-study approach 

3:05 Mary Walczak 
P251: Cases: Engaging students in learning by empowering them to 

investigate 

3:25   break 

3:40 Ed Acheson 
P252: "Cool" deposit in the hot still: Problem-based learning in the 

instrumental analysis course 

4:00 
Gretchen 

Anderson 

P253: Applied research in the undergraduate teaching labs: Teaching the 

way chemistry is practiced 
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4:20   discussion 

 

P249: General chemistry case studies based in other scientific disciplines 

Matthew Johll (Illinois Valley Community College, USA) 

The large majority of the students in the general chemistry course will pursue degrees in other 

scientific fields. Many of those students also view the general chemistry course as a requirement, 

not as a course that is preparing them for their selected careers. This presentation will discuss the 

development of case studies for use in the general chemistry sequence that focus on how the 

chemistry content is applied in other scientific fields. 

 

P250: Student learning through integrated laboratory modules using a case-study 

approach 

Laurie LeBlanc (Cuyamaca College, USA), Kathryn Nette (Cuyamaca College, USA) 

Community college chemistry and biology courses can easily be integrated with the use of 

laboratory modules in the context of ―crime‖ labs. At Cuyamaca College, interdisciplinary teams 

of scientists work together to solve ―crimes‖ which require analyses in chemistry and biology. 

Using their lab skills and problem-solving abilities, student teams pool information, draw 

conclusions and, finally, present their results in the form of an individual lab report and a group 

poster presentation. Through the integration of science disciplines, real-life teamwork skills 

emerge, an exchange of information across the discipline boundaries occurs and student 

creativity is encouraged. Ideas for lab modules based on case studies will be discussed, as well as 

possibilities for the integration of various disciplines.  

 

P251: Cases: Engaging students in learning by empowering them to investigate 

Mary Walczak (St. Olaf College, USA), Juliette Lantz (Drew University, USA) 

The pedagogy of ―interrupted cases‖ - cases that provide information in a stepwise fashion with 

incorporated laboratories - will be discussed in this talk. In this instructional method, a case 

discussion is begun in a class period and through the discussion students discover that additional 

information is needed to complete the case analysis. One route for gaining this information is 

through laboratory experiments. This type of interrupted case facilitates overcoming the 

classroom/laboratory dichotomy that is often present in chemistry curricula, while casting 

students as scientists investigating a dilemma. A few cases used in this manner will be presented, 

along with a discussion of their role in chemistry courses in general and analytical chemistry in 

particular.  

 

P252: "Cool" deposit in the hot still: Problem-based learning in the instrumental analysis 

course 

Ed Acheson (Millikin University, USA) 

Do you sometimes find yourself thinking, ―What students learn, they do not retain." "What they 
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retain they cannot use flexibly." "Students do not use higher order thinking skills." "Students 

expect to be told precisely what they are to learn and what they will be tested on." Problem-

Based Learning (PBL) is one pedagogical approach designed to address these issues. I have used 

―Barrowsian‖ PBL in the Instrumental Analysis course to help students overcome these issues. 

This presentation will model ―Barrowsian‖ PBL using a problem from the Fall 2009 class: what 

is the deposit in the still, where did it come from, and how do we prevent it from reoccurring? 

After working through the problem, we will discuss the pros, cons, and my (and hopefully 

others‘) general experience using PBL. 

 

P253: Applied research in the undergraduate teaching labs: Teaching the way chemistry is 

practiced 

Gretchen Anderson (Indiana University South Bend, USA) 

A series of short applied research projects were incorporated as part of an upper level 

biochemistry laboratory course. These required students to consult the primary literature and 

design experiments with gradually increasing complexity. As in professional laboratory settings, 

students had to adjust their experimental protocols as new data became available, even during the 

laboratory period. Communication amongst the groups in lab was essential to ensure at least one 

successful experimental outcome. Because the projects were very focused, students could 

complete each in 1-4 weeks. Students became particularly engaged in the projects when they had 

met or talked with a person who would directly benefit from their research results. Because more 

was at stake than a course grade, students took particular pride and care in their work. At the end 

of the course, students designed repeat experiments as necessary to prepare their results for 

poster presentation at a local undergraduate research conference. Preparing the poster also 

required unfamiliar decisions such as the order of authorship on the poster. In this way, students 

experienced how research and design is practiced in the field.  

 

2:00 PM - 5:00 PM U-412 

S10: POGIL - POGIL in Organic and Biochemistry, Part 3 of 3  

Tina Mewhinney (Eastfield College and University of North Texas, USA) 

Process Oriented Guided Inquiry Learning - papers welcomed for all levels of POGIL use in 

science -- middle school, high school and college. Classroom experiences or research associated 

with POGIL are encouraged. 

2:00   introduction 

2:05 
Tracey 

Murray 
P254: Implementing POGIL in Majors Biochemistry 

2:25 
Linette 

Watkins 

P255: Evolution of Biochemistry POGIL at Texas State University-San 

Marcos 
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2:45 
Sunil 

Malapati 

P256: Technology enhanced guided inquiry collaborative learning in 

biochemistry 

3:05 
Tracey 

Murray 
P257: POGIL and the primary literature 

3:25   break 

3:40 
Colleen 

Conway 

P258: Student gains in an organic/biochemistry course using POGIL based 

materials 

4:00 Mark Morvant 
P259: Comparison of POGIL and lecture formats in large enrollment 

organic chemistry courses 

4:20 Kelly Butler P260: Physical organic chemistry and POGIL: A one-semester course 

4:40   discussion 

 

P254: Implementing POGIL in Majors Biochemistry 

Tracey Murray (Capital University, USA) 

Implementing POGIL in an advanced course can be a daunting task. I began this process five 

years ago and now teach the year-long biochemistry sequence completely using POGIL. I have 

both developed my own materials and have used materials provided by Vicky Minderhout and 

Jenny Loertscher from Seattle University. Student feedback for the fully-integrated POGIL style 

has been mixed, which is expected of students who are used to lecture. However, many students 

do appreciate the active learning strategy by the end of the first semester and most prefer it by 

the end of the second semester. Since the incorporation of POGIL, I have used fewer 

memorization-based questions and more application-based questions on my exams. This 

presentation will offer strategies for incorporating a mixture of pre-existing materials and 

personally designed activities and data to demonstrate the effectiveness of each. 

 

P255: Evolution of Biochemistry POGIL at Texas State University-San Marcos 

Linette Watkins (Texas State University – San Marcos, USA) 

POGIL exercises were first introduced into the junior level Principles of Biochemistry lecture 

and senior level Metabolism lecture at Texas State University—San Marcos in the Fall of 2004. 

At that time, class sizes were below fifty students and POGIL activities were not readily 

available. Since that time, a workbook has been made available and class sizes have grown to up 

to 90 students. Biochemistry POGIL at Texas State has evolved with these changes. A 

description of the evolved Biochemistry POGIL program at Texas State, with data outlining 

successes and areas for improvement will be provided.  
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P256: Technology enhanced guided inquiry collaborative learning in biochemistry 

Sunil Malapati (Clarke College, USA) 

Junior-level biochemistry students bring together critical concepts in chemistry and biology from 

their first two years to understand the chemical design of life at the molecular and supra-

molecular levels. Collaborative learning can significantly enhance the learning process with 

group members complementing their skills and knowledge leading to a deeper understanding of 

concepts and higher level thinking. Tablet PCs linked with interactive DyKnow software were 

used to create a horizontal learning model where the instructor facilitated group work with 

guided inquiry materials from Foundations of Biochemistry (Pacific Crest). The interactive 

software allowed for maintaining an accurate record of class work, including student roles and 

time taken to complete each section of the guided-inquiry materials. The course design also 

featured a focus on protein structure, incorporated throughout the semester using DeepView, and 

culminated in a collaborative project titled Form exposes function, an in-depth look at one 

protein. Students were surveyed at the end of the semester and reported a high level of 

satisfaction with both the course content and method of delivery. Students returning to Advanced 

Biochemistry in their senior year showed a high retention of critical concepts in metabolism from 

the earlier course. Results from two years of teaching Biochemistry using interactive technology 

for collaborative learning and guided inquiry materials will be shared including actual student 

class work. 

 

P257: POGIL and the primary literature 

Tracey Murray (Capital University, USA) 

The ability to read and comprehend the primary literature is an essential skill for college 

graduates and is emphasized by both ASBMB and ACS; however, explicit teaching of this skill 

infrequently occurs in the classroom. POGIL-style activities have been designed that use 

methods, figures, and tables from the primary literature to teach standard biochemistry topics. 

The students must use the primary article to answer questions instead of a textbook or a summary 

of an article written by the professor. Questions focus on relating results and conclusions to 

specific data and drawing pictures of what occurs during experiments. Preliminary data shows an 

increase in both student comfort with the primary literature and confidence in their ability to 

understand articles. The data also shows that students have an increased ability to read and 

comprehend the primary literature after doing the activities. 

 

P258: Student gains in an organic/biochemistry course using POGIL based materials 

Colleen Conway (Mount Mary College, USA) 

Mount Mary College is a small, urban, women's college in Milwaukee, Wisconsin. The student 

body consists of both traditional and non-traditional students, most of who are non-residents. To 

examine the efficacy of the POGIL based materials, I compared the grade distribution of students 

taught using POGIL to the grade distribution of students taught with interactive lecture. The 

students in this required one semester course are nursing and dietetics majors. The difference in 
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grade distribution for the two groups was statistically significant. The students taught with 

POGIL materials had a higher grade distribution 

 

P259: Comparison of POGIL and lecture formats in large enrollment organic chemistry 

courses 

Mark Morvant (University of Oklahoma, USA) 

During the 2009 academic year, the author taught two sections of the organic chemistry 

sequence, one of the sections using a traditional lecture format and the other using POGIL. The 

enrollments for the sections were 275 and 240 students in Organic Chemistry I and 220 and 170 

students in Organic Chemistry II. Except for the lecture and POGIL format, each section was the 

same including the instructor, graded assignments, matched exams, one graduate teaching 

assistant in class, and the availability of external support (office hours and peer-led group study 

sessions). Results from the comparison of the students‘ performance will be discussed as well as 

students‘ attitudes toward the formats.  

 

P260: Physical organic chemistry and POGIL: A one-semester course 

Kelly Butler (Chestnut Hill College, USA) 

Guided inquiry activities for a one-semester Physical Organic Chemistry course have been 

developed. The topics are polar mechanisms, including linear free energy relationships, 

stereochemistry, conformational analysis, and isotopic substitution; and pericyclic reactions, 

including frontier molecular orbital theory, correlation diagrams, and aromatic transition state 

theory. In addition to presentation of these activities, implementation in an undergraduate course 

will be discussed. 

 

2:00 PM - 5:00 PM U-411 

S64: Research in Chemistry Education - The Cognitive Domain (I) 

Douglas Mulford (Emory University, USA), Bill Robinson (Purdue University, USA) 

This symposium provides a forum for chemical education research. A submitted presentation 

should briefly address 1) the motivation for the research and type of problem investigated and 2) 

the methodology chosen to both gather and interpret the data collected. The presentation should 

focus primarily on the findings and the interpretation of the data. This symposium is sponsored 

by the ACS DivCHED Committee on Chemistry Education Research. 

2:00   introduction 

2:05 Ann Cutler 
P261: Why do you make us read when that book is just confusing? A probe 

into reading skills, readability, and success in general chemistry 

2:25 
Karrie 

Anderson 

P262: Assessing students‘ scale and atomic unitizing perception to develop 

inquiry-based activities using live or remote-access instrumentation 

2:45 Katie Amaral P263: Does prep chem work 

3:05 Jordan Beck P264: Changes in undergraduate students‘ conceptual understanding of 
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chemistry with continued chemistry coursework 

3:25   break 

3:40 
Vicente 

Talanquer 
P265: Types of explanations built by general chemistry students 

4:00 Anil Banerjee 
P266: Effect of guided inquiry and traditional instruction on student 

understanding of chemistry concepts and science inquiry in high schools  

4:20 
Erika 

Offerdahl 

P267: Biochemistry students' thinking about nucleic acids as revealed by 

reading questions 

4:40 
Kim 

Linenberger 

P268: Eliciting misconceptions of enzyme catalysis using the constructivist 

interview of representational competence 

 

P261: Why do you make us read when that book is just confusing? A probe into reading 

skills, readability, and success in general chemistry 

Ann Cutler (University of Indianapolis, USA) 

What value do you students extract from that expensive general chemistry textbook? What about 

my department-written lab manual? The cloze procedure, a deceptively simple tool long used to 

assess reading comprehension and language fluency, is investigated in the general chemistry 

classroom. Information on student reading habits, independent assessments of reading level (via 

Nelson-Denny test of reading comprehension), math abilities, and information on learning 

outcomes in general chemistry is also presented.  

 

P262: Assessing students’ scale and atomic unitizing perception to develop inquiry-based 

activities using live or remote-access instrumentation 

Karrie Anderson (University of Wisconsin – Milwaukee, USA), Kristen Murphy (University of 

Wisconsin – Milwaukee, USA) 

Grasping scale outside the visual realm can be difficult particularly with regards to the very 

small. Undergraduate students in introductory chemistry courses, for example, are required to 

begin thinking about certain concepts in chemistry on a particle level. The development of a 

student‘s scale conception outside of the concepts of chemistry has been noted as an important 

component of a student‘s overall science literacy. Research has shown that students need to 

continue cultivating their understanding of scale, particularly down to the nanometer size. . We 

will report on a study in introductory college chemistry courses which both measures a student‘s 

concept of scale and atomic unitizing prior to both instruction and utilization of instrumentation. 

Students‘ misconceptions and alternate conceptions will be reported comparing experts and 

novices using a scale concept inventory. Additionally, it has been found that students who utilize 

instrumentation in these very small regions have a better concept of scale. A pretest has been 

created so as to develop a continuum of scale literacy as well as activities have been developed 

which integrate both instruction and inquiry to teach scale and atomic unitizing. 

 

P263: Does prep chem work 
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Katie Amaral (Penn State Berks, USA), Martin Vala (University of Florida, USA) 

This talk will compare the effects of a preparatory course on students initially deemed 

unprepared for chemistry. The students who took the course (remediated unprepared students) 

will be compared to their peers (unremediated unprepared students and those initially deemed 

prepared). The primary point of comparison for the remediated students will be the unremediated 

students as they are the most logical control group. The students will be separated into groups 

based upon their quantitative SAT scores to control for prior knowledge in mathematics. 

Comprehensive criteria that will be examined include grades and withdrawal rates in general 

chemistry, the number of unsuccessful attempts at general chemistry, the number of subsequent 

courses after general chemistry, and the rate of continuation from preparatory chemistry to 

general chemistry.  

 

P264: Changes in undergraduate students’ conceptual understanding of chemistry with 

continued chemistry coursework 

Jordan Beck (University of Illinois at Urbana-Champaign, USA), Don DeCoste (University of 

Illinois at Urbana-Champaign, USA), An-Phong Le (University of Illinois at Urbana-

Champaign, USA) 

We are interested in how students‘ understanding of chemical concepts changes as they progress 

through a series of chemistry courses at a four-year university. We developed a conceptual 

chemistry question inventory combining purpose-written questions with questions drawn from 

other concept inventories. The survey was administered to students at the beginning and end of 

the semester in introductory chemistry courses and a physical chemistry course. Over 20,000 

student responses were collected over four semesters and analyzed in aggregate for statistically 

significant differences between the pre- and post-tests within a course as well as between courses 

as students progressed in their coursework. We will discuss the findings from these responses. 

 

P265: Types of explanations built by general chemistry students 

Vicente Talanquer (University of Arizona, USA) 

The central goal of this study was to explore the nature of the explanations generated by science 

and engineering majors with basic training in chemistry to account for the colligative properties 

of solutions. Explanations were collected in written form using two different quizzes that 

students completed at the end of a two-semester general chemistry course. Our study revealed 

that students‘ ability to generate causal/mechanical explanations depended on the nature of the 

task. In general, students were more inclined or able to generate mechanistic explanations to 

account for boiling-point elevation and freezing-point depression than to make sense of osmotic 

flow. The analysis of the types of causal explanations built by the study participants suggests that 

students may be biased towards some causal models or explanatory modes characterized as 

causal-additive and causal-static in our work. A large proportion of the students built non-causal 

teleological explanations to account for osmotic flow. None of the participants in our study used 

a dynamic model of matter as the basis for their explanations of any of the relevant phenomena. 
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P266: Effect of guided inquiry and traditional instruction on student understanding of 

chemistry concepts and science inquiry in high schools  

Anil Banerjee (Columbus State University, USA) 

Many of the studies to date leave the central question with regard to the relative effectiveness of 

inquiry and traditional text book oriented instruction unanswered. A carefully controlled quasi-

experimental research design was chosen to study the effect of two instructional strategies over a 

full semester. Two experienced teachers from the same area schools with similar educational and 

socio-economic backgrounds were selected to minimize teacher and school effects on 

instructional strategies. The experimental class (N=28) was taught by guided inquiry using 10 

guided inquiry laboratory experiments as the focus of instruction. The traditional class (N=30) 

was taught using text book and the same set of experiments used by the experimental class but 

performed as traditional teacher instructed laboratory instruction. The pre -post chemistry 

concept test scores were statistically significant (p <0.01) within each group. But, the mean 

scores difference was not statistically significant between control and experimental classes 

indicating neither direct nor guided instruction had any preferred effect on student understanding 

of chemistry. Both groups improved their abilities to understand inquiry at the end of instruction. 

The experimental group performed better than the control group on understanding of inquiry and 

the difference was statistically significant. Results indicated that well designed traditional 

instruction could develop inquiry skills. There was a small correlation between chemistry 

concept and inquiry at the pretest level for both groups, and no correlation at the post test level. 

The implications of this study on instructional strategies, and the correlation between content 

knowledge and inquiry will be discussed.  

 

P267: Biochemistry students' thinking about nucleic acids as revealed by reading questions 

Erika Offerdahl (North Dakota State University, USA) 

The purpose of this exploratory pilot study was to characterize the nature of students‘ reading 

questions submitted during a unit on nucleic acids, genes, and chromosomes in an undergraduate 

biochemistry course. Reading questions are student-generated questions submitted electronically 

to an instructor prior to class about the assigned reading from the course textbook. Other 

instructional strategies aimed at increasing student preparation prior to class such as reading 

quizzes are generally comprised of instructor-generated questions and are more teacher-centered. 

In contrast, reading questions do not restrict students to a predetermined set of topics and are 

more likely to provide a more detailed picture of students‘ thinking about a topic prior to 

instruction. Analysis of 75 student submissions resulted in characterization of student questions 

into nine categories. Moreover, analysis revealed student misconceptions and reasoning 

difficulties with a variety of topics from general biology, physics, and chemistry. Implications 

for biochemistry instruction in particular and undergraduate science instruction in general will be 

discussed. 
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P268: Eliciting misconceptions of enzyme catalysis using the constructivist interview of 

representational competence 

Kim Linenberger (Miami University, USA), Stacey Lowery Bretz (Miami University, USA) 

Biochemistry is inundated with images of phenomena that we try to not only understand, but also 

use to teach. According to the constructivist theory of learning students will incorporate these 

multiple images, along with the details provided from their instructor, into their own 

understanding of the concept. An area of great interest to us is how the students‘ mental 

constructs correspond to representations presented by an instructor or in a textbook. Students 

who have difficulty with interpretation and visualization of representations tend to develop 

misconceptions, and perhaps further difficulties with reasoning and visualization of concepts. 

The purpose of this study is to discover how multiple representations influence students‘ 

understanding of enzyme catalysis, specifically with regard to the function of serine proteases. 

Preliminary findings regarding misconceptions of enzyme catalysis will be discussed from data 

collected using the Constructivist Interview of Representational Competence.  

 

2:00 PM - 5:00 PM WH-218 

S20: Research Programs and Experiences at All Levels - Part 2 of 2 

C. Frederick Jury (Collin College, USA), Tyson Miller (University of Connecticut, USA) 

This symposium will feature both students and faculty discussing research, research programs, 

and the impact of the research experiences on students and faculty.  

2:00   introduction 

2:05 Jack Steehler 
P269: Four year undergraduate research assistant program (URAP) at 

Roanoke College 

2:25 David Brown 
P270: Bridging small business innovation and community college research 

teams 

2:45 Al Hazari P271: Transforming Guided-Inquiry Experiments into Research-Based Labs 

3:05 Renee Beeton 
P272: Developing laboratory experiments as an undergraduate research 

experience 

3:25   break 

3:40 
Janice Hall 

Tomasik 

P273: Involving students in current research via research-based general 

chemistry labs: Development and Pilot survey results 

4:00 
Heather 

Cuthbert 

P274: Are in-class research experiences different? Do they make a 

difference? 

Withdrawn 
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P269: Four year undergraduate research assistant program (URAP) at Roanoke College 

Jack Steehler (Roanoke College, USA) 

Roanoke College offers select incoming freshman the opportunity to do undergraduate research 

throughout their four year undergraduate studies and to receive a stipend for participating. 

Faculty projects are selected competitively, and matches to students are made in the spring of the 

students‘ senior year of high school. While the program is open to all disciplines, the science 

departments make the most use of this opportunity. Practical issues in student selection, student 

supervision, and program administration will be discussed, along with outcomes to date, based 

on our five years of experience with this program. 

 

P270: Bridging small business innovation and community college research teams 

David Brown (Southwestern College, USA) 

Small business enterprises are prime movers of the American economy and architects of 

innovation. Students in two-year colleges represent a substantial proportion of the nation's 

undergraduate population, but, in general, are currently not likely to participate in undergraduate 

research. The National Science Foundation (NSF) has developed programs to increase 

participation of students in the first two years of undergraduate education, including two-year 

college students. One such NSF provision, the SBIR Phase IICC program, provides opportunities 

to support research partnerships between small businesses and community college research 

teams. This presentation will provide an overview of the SBIR Phase IICC program, examples of 

research undertaken and the perspective from a student researcher. 

 

P271: Transforming Guided-Inquiry Experiments into Research-Based Labs 

Al Hazari (University of Tennessee, USA) 

As an alumnus of two CWCS workshops, the 2005 Supporting Student Lab Learning and the 

2008 Research-Based Lab Curriculum, the University of Tennessee, Knoxville presenter and 

General Chemistry Lab Director has transformed a number of guided-inquiry experiments into 

research-based labs. This was done in an attempt to improve the student lab experience. Details 

will be discussed.  

 

P272: Developing laboratory experiments as an undergraduate research experience 

Renee Beeton (Adams State College, USA), Martin Jones (Adams State College, USA), 

Christina Miller (Adams State College, USA), Michael Travers (Adams State College, USA) 

Adams State College is a small, primarily undergraduate institution. Due to few resources and 

little time to devote to research, it is often difficult to provide our students with research 

experiences outside of class work. In the last few years, the chemistry professors at Adams State 

College have had success in utilizing research students to help them in the development of new 

laboratory experiments in organic, analytical, physical, and biochemistry. These projects will be 

described and the following question answered. Are these experiences as useful to students as 

Withdrawn 
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traditional independent research projects?  

 

P273: Involving students in current research via research-based general chemistry labs: 

Development and pilot survey results 

Janice Hall Tomasik (Central Michigan University, USA), Katelyn Carter (Central Michigan 

University, USA), Mitchell Heethuis (Central Michigan University, USA) 

With the intent for improving learning, the retention of chemistry students and their attitudes 

towards chemistry, new research-based labs are being developed at Central Michigan University 

(CMU). The labs incorporate research-based experiences that highlight CMU faculty research. 

The goals of this project are to 1) study the best methods for development and implementation, 

and 2) study the effects of this research-based approach for teaching chemistry. It is believed this 

design helps chemistry students learn important concepts in a more familiar and relevant context, 

while potentially interesting them in undergraduate research opportunities. This presentation will 

discuss the process for developing the labs and their implementation in an honors section of 

general chemistry. The results of surveys given to assess student response and the impacts on 

student perceived learning gains will also be presented. The findings provide feedback for a 

more wide-scale implementation into all sections of general chemistry at CMU planned for next 

year.  

 

P274: Are in-class research experiences different? Do they make a difference? 

Heather Cuthbert (The Ohio State University, USA), Ted Clark (The Ohio State University, 

USA) 

Broadening participation in undergraduate research is a top priority at higher education 

institutions nationwide. Chemistry is intrinsically a research-based endeavor and chemistry 

departments have long sought to bring undergraduates ―into the lab‖ and experience the ups-and-

downs of authentic research. Recently, innovative efforts like NSF-funded Undergraduate 

Research Collaboratives (URCs) have explored novel ways to significantly expand the number 

of students involved in undergraduate research in the chemical sciences, with brief in-class 

research projects being an example. It is thought that in-class research experiences may provide 

students with benefits often ascribed to more far-reaching research experiences (like REUs) to 

the extent that in-class experiences approximate these other forms of research. This presentation 

takes up this issue by examining student perceptions of teaching and learning practices at a URC 

over a five-year period. A key initial question is whether student participants view involvement 

in a 3-5 week in-class project as a meaningful research experience that differs from traditional 

chemistry instruction. If these experiences are, indeed, viewed differently, the next question is 

whether they are making a meaningful difference and benefiting the students. 

 

2:00 PM - 5:00 PM WH-316 

S21: Strategies for Student Engagement in General Chemistry - Part 2 of 2 

Roy Jensen (Grant MacEwan University, Canada) 
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This symposium explores the changing and diverse learning behaviors of today's students and 

presents the opportunities, challenges, and strategies instructors have developed for engaging 

students in general chemistry -- a mix of chemistry, science, and non-science students.  

2:00   introduction 

2:05 
David 

Hanson 
P275: Impact of a learning community on success in general chemistry 

2:25 
Gwen 

Lawrie 

P276: Can we foster learning communities in large diverse first year 

chemistry cohorts through authentic assessment? 

2:45 
David 

Patrick 
P277: Instructional guidance for simulation-based homework tutorials 

3:05 
Barbara 

Stewart 
P278: Seeking equity: managing PLTL resources in general chemistry 

 

P275: Impact of a learning community on success in general chemistry 

David Hanson (Stony Brook University – SUNY, USA) 

Stony Brook‘s new learning communities program will be described along with research 

documenting the positive effect of a learning-community environment on student success in 

general chemistry. A psychosocial pretest, SAT scores, and SBU placement examinations 

ascertained the equivalence of learning-community students and a comparison group. Weekly 

assignments and four examinations measured academic achievement. The retention rate and 

qualitative surveys identified student satisfaction and perceptions. Pre/post tests revealed student 

development in social, experiential, and psychological areas. The learning community 

environment supported performance in general chemistry that improved over the course of the 

semester, which resulted in higher grades. In addition, learning community students had a higher 

retention rate, more positive perceptions, and increased personal development in areas generally 

associated with better students who take control of their own education. These results document 

the importance of considering how we teach as well as what we teach in planning our courses. 

 

P276: Can we foster learning communities in large diverse first year chemistry cohorts 

through authentic assessment? 

Gwen Lawrie (The University of Queensland, Australia), Lawrence Gahan (The University of 

Queensland, Australia), Kelly Elizabeth Matthews (The University of Queensland , Australia) 

In many tertiary institutions, large (> 1000 students) first year chemistry courses encompass 

students who represent a diverse range of cultural backgrounds, interests, and academic abilities. 

In addition, the transition between the secondary to tertiary contexts adds the complexity of the 

Withdrawn 
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adjustment to a new learning environment and the expectations of individual responsibility for 

learning. At The University of Queensland, we have introduced collaborative inquiry-based tasks 

to address the diversity and transitional issues while attempting to increase student engagement 

and enhance learning outcomes. Our instructional design, based in grounded literature and 

current educational research practices, included the incorporation of collaborative and active 

learning strategies to foster communities of learners. Assessment was adjusted to promote both 

learning gains and development of professional skills. Evaluation of the effectiveness of the 

changes over two years has revealed substantial evidence of the existence of transitional issues 

based on the way students engaged in the course and interacted with their peers. The outcomes 

are presented in terms of learning communities, assessment, relevance and motivation. 

 

P277: Instructional guidance for simulation-based homework tutorials 

David Patrick (University of Northern Colorado, United States), Jack Barbera (University of 

Northern Colorado, USA) 

The development of science related simulations by the PhET group at the University of Colorado 

has allowed for researchers to study student engagement and learning. This project‘s focus is on 

the next part of the process, understanding how much guidance is necessary for students to 

achieve specific learning goals when using simulation-based homework tutorials. This talk will 

outline the steps taken during tutorial development. The test population was chosen from an 

introductory chemistry course that is focused on students with no prior experience in chemistry. 

This course prepares students for successful transition to a college-level general chemistry 

course. Students were assigned to two main groups: 1) those that have received lecture 

instruction over the Gas Laws topic and 2) those that have not. Students were asked a series of 

open-ended questions based on the Gas Laws and directed to use the Gas Properties PhET 

simulation in formulating answers to the questions. These think-aloud interviews provided the 

researcher data regarding misunderstandings and aspects of the simulations that were avoided, 

used minimally, or mis-used all together. These results were then used in developing various 

levels of guidance for a series of tutorial activities. The levels of guidance were split into three 

categories: driving questions, gentle guidance and cookbook. The effectiveness of these tutorials 

will be measured in a future study and are not reported on here.  

 

P278: Seeking equity: managing PLTL resources in general chemistry 

Barbara Stewart (University of Maine, USA), Francois Amar (University of Maine, USA), 

Mitchell Bruce (University of Maine, USA), Alice Bruce (University of Maine, USA) 

Pressures to increase class sizes and reduce supplemental instruction (SI) resources such as Peer 

Led Team Learning (PLTL) have become ubiquitous at public universities in today's economy. 

At the University of Maine, we have been investigating the efficacy of modifying the delivery of 

our PLTL program so that leaders float among groups. Our data suggest that the correlation 

between PLTL attendance and improved performance in General Chemistry exams remains 

robust. More recently we have begun investigating how well an entrance exam such as the 

Withdrawn 
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Toledo Placement exam can predict which groups of students benefit the most from PLTL in 

order to make sure that these SI resources are directed most effectively and equitably.  

 

2:00 PM - 5:00 PM U-413 

S24: Supporting and Engaging Two-Year College Programs: Exploring the ACS 

Role  

John Clevenger (Truckee Meadows Community College (retired), U.S.A.), Jodi Wesemann 

(American Chemical Society, USA) 

How can ACS engage and support two-year college programs? Following the release of the 

"ACS Guidelines for Chemistry in Two-Year College Programs," a task force was formed to 

answer this question. Discussions will focus on potential frameworks for ongoing evaluation and 

improvement, identification and communication of effective practices and critical issues, and 

recognition of high standards in two-year college programs. Input will also be requested on 

procedures to 1) Coordinate the preparation, review, dissemination, and updates of supplements 

for the ACS Guidelines for Chemistry in Two-Year College Programs; 2) Assess the use and 

impact of the Guidelines, review results, and share them with the community; and 3) Explore 

how the guidelines could be made more useful, collecting and disseminating examples of how 

they are used. Questions about the guidelines will also be addressed during this interactive 

session. 

2:00 
John 

Clevenger 

P279: Leveraging the ACS Guidelines for Chemistry in Two-Year College 

Programs and other ACS resources: How can they be put to good use? 

3:25   break 

3:40 Susan Shih 

P280: Developing resources to complement the ACS Guidelines for Chemistry 

in Two-Year College Programs: What is in the guidelines and what is 

missing? 

4:10 
Scott 

Donnelly 

P281: Increasing the impact of two-year college programs: What else needs to 

be done? 

 

P279: Leveraging the ACS Guidelines for Chemistry in Two-Year College Programs and 

other ACS resources: How can they be put to good use? 

John Clevenger (Truckee Meadows Community College (retired), U.S.A.), Mary Berry 

(University of South Dakota, USA), Scott Donnelly (Arizona Western College, USA), Susan 

Shih (College of Dupage, USA) 

What would you like to accomplish in your classroom, laboratory, or program next year? The 

ACS Guidelines for Chemistry in Two-Year College Programs and other resources available 

through ACS could help you accomplish those goals. In this interactive session, we will work 
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with participants to develop strategies for engaging colleagues and garnering support for 

professional and program development. 

 

P280: Developing resources to complement the ACS Guidelines for Chemistry in Two-Year 

College Programs: What is in the guidelines and what is missing? 

Susan Shih (College of Dupage, USA) 

Do you know what is in the revised ACS Guidelines for Chemistry in Two-Year College 

Programs? Is anything missing? After a brief presentation on the contents of the guidelines, we 

will brainstorm to identify topics that are not included but perhaps should be and those areas that 

need to be covered in more detail. The final part of the session will be an interactive discussion 

on how to get the word out more broadly about the new guidelines, supplements to the guidelines 

and other resource materials. Should we run workshops at meetings or other times, give more 

presentations, set up a clearing house? We need your input. 

 

P281: Increasing the impact of two-year college programs: What else needs to be done? 

Scott Donnelly (Arizona Western College, USA) 

What can ACS and the chemistry community do to enhance the development and recognize the 

contributions of two-year college programs? These programs play a major role in the continued 

effort to increase the number of students choosing careers that require chemistry. The recently 

revised ACS Guidelines for Chemistry in Two-Year College Programs¸ which provides a 

framework for pursuing excellence, is a viable and useful starting point – but other steps must be 

taken to inspire and inform program development. What practical actions can ACS and the 

chemistry community take to enhance efforts at your institution and across the country? The 

ACS Task Force on Two-Year College Activities seeks your creative input. 

 

2:00 PM - 5:00 PM WH-214 

S25: Teaching Safety in Chemistry Classes and Programs  

Dave Finster (Wittenberg University, USA) 

The 2008 ACS CPT Guidelines for Bachelor‘s Degree Programs reaffirm that undergraduate 

chemistry programs must include safety education ―as in integral part of the chemistry 

curriculum‖ and ―throughout their studies students must experience safety procedures and 

processes.‖ This symposium will include presentations of how different colleges and universities 

design and implement these CPT requirements, both in individual courses and in curriculum-

wide programs. By sharing successful programs, we can all improve what we do on our home 

campuses and better educate our students for their future careers as safe scientists. 

2:00   introduction 

2:05 Lee Park 
P282: ACS guidelines for chemical safety education in undergraduate 

chemistry programs 
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2:25 
Susan 

Nurrenbern 

P283: Helping undergraduates understand and comply with chemistry lab 

safety regulations 

2:45 
Clara Rosalia 

Alvarez 

P284: Safety education in the chemistry and biological sciences programs 

at the University of Sonora 

3:05 Carl Fictorie 
P285: Not reinventing the wheel: Using published safety materials 

throughout the curriculum 

3:25   break 

3:40 Susan Wiediger 
P286: Engaging pre-service high school chemistry teachers in safety 

assignments and research connected to their career responsibilities 

4:00 
Edward 

Senkbeil 

P287: Laboratory safety course in the Salisbury University chemistry 

curriculum 

4:20 Gail Steehler 
P288: Helping students assess safety needs in undergraduate research 

projects 

4:40 Dave Finster 
P289: Comprehensive safety instruction for an undergraduate chemistry 

program 

 

P282: ACS guidelines for chemical safety education in undergraduate chemistry programs 

Lee Park (Williams College, USA) 

The new ACS Guidelines for Undergraduate Professional Education in Chemistry Programs 

address the critical importance of chemical safety in a variety of ways. The guidelines require 

that laboratories meet applicable safety regulations, safety equipment be readily available, and 

regulations concerning chemical safety resources and practices be followed. In addition, 

laboratory safety is defined as a student skill to be developed and assessed in the curriculum. A 

safety-conscious culture should be promoted among students that includes following safety 

procedures and regulations, identifying hazards, minimizing risk, and knowing how to handle 

emergencies. A supplement to the guidelines on Safety and Safety Education provides many 

specific suggestions for a chemical safety education program. 

 

P283: Helping undergraduates understand and comply with chemistry lab safety 

regulations 

Susan Nurrenbern (Purdue University, USA), Laura Bruck (Purdue University, USA), Kurt 

Keyes (Purdue University, USA), Marcy Towns (Purdue University, USA) 

Maintaining the safety of undergraduate students in general chemistry teaching labs is a very 

critical goal in chemistry instruction. Various ways have been used to move students to an 



Monday Afternoon Program – 21st BCCE – 2010 
 

 Page 50 
 

awareness that enforcement of safety rules are intended as protective measures rather than as 

annoyance techniques. At Purdue we have historically had classes of students watch a 20-minute 

safety video in lab and then sign a form essentially stating that they will obey the rules before 

they were assigned a lab drawer. However, recognizing that implementation of safety regulations 

was becoming more difficult and time consuming, the general chemistry labs at Purdue have 

moved to an approach that utilizes an interactive safety tutorial and requires Lab Safety 

Certification. 

 

P284: Safety education in the chemistry and biological sciences programs at the University 

of Sonora 

Clara Rosalia Alvarez (Universidad de Sonora, Mexico) 

This paper presents our experience on integrating safety education in the curricula of several 

undergraduate Chemistry and Biology Sciences programs offered in the University of Sonora. 

Since year 2005 we are teaching a core class named Hygiene, Safety and Environment I for the 

Clinical Chemistry and Food Chemistry Programs. Currently, this is a core class for freshmen 

students of the Clinical Chemistry, Food Chemistry, Medicine, Biology, and Nutrition programs. 

This is the first time that mentioned programs include safety education in their curriculum as a 

result of our proposal during the reviewing process of the curriculum of the Chemistry Programs. 

Hygiene, Safety and Environment I is a 3 credit class in which we include chemical and 

biological safety, hazardous wastes, and ergonomics topics focused to laboratory work. During 

the teaching process we use case studies, safety videos, laboratory safety inspections, reading of 

laboratory safety books and papers published in Journal of Chemical Health and Safety, 

performance of plays, and student make laboratory safety videos. Sharing this experience will be 

a good way to improve what we do on our home campuses and better educate our students for 

their future careers as safe professionals and scientists.  

 

P285: Not reinventing the wheel: Using published safety materials throughout the 

curriculum 

Carl Fictorie (Dordt College, USA) 

There is a wide array of published and online safety materials. This presentation will describe 

how I have selected, used, and adapted a number of papers from J. Chem. Ed., books, and online 

sources for use in several courses. Principles of Chemistry lays a foundational base, and these 

topics are reviewed and developed in upper level courses: Quantitative Analysis, Environmental 

Chemistry, and Physical Chemistry.  

 

P286: Engaging pre-service high school chemistry teachers in safety assignments and 

research connected to their career responsibilities 

Susan Wiediger (Southern Illinois University Edwardsville, USA) 

Future high school teachers may face different safety challenges from other chemistry majors; in 

addition to preparing solutions, running experiments and maintaining instrumentation, they may 
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also be maintaining a stockroom, training beginning students in laboratory activities and 

managing student behavior, among other tasks. This talk will present several safety activities 

specifically designed for the methods course taken by pre-service physical science teachers. At 

an institution that encourages undergraduate research, some future teachers engage in chemistry 

education research; examples of safety research projects conducted as part of senior capstone 

experiences will be presented as well. These activities will be presented in the context of the 

overall flow of safety instruction in the chemistry curriculum at our institution. 

 

P287: Laboratory safety course in the Salisbury University chemistry curriculum 

Edward Senkbeil (Salisbury University, USA) 

Salisbury University offers a one credit Laboratory Safety course as part of its required 

undergraduate chemistry curriculum. It has a prerequisite of two semesters of general chemistry, 

although most students have at least one semester of organic chemistry before enrolling. The 

primary objective of the course is to develop skills and attitudes for working with chemicals in a 

safe and responsible manner. The course is intended to instill safe working principles and safety 

ethics for both future industrial chemists and teachers. The presentation will describe the design 

of the course including topical information, chemical demonstrations, ―learning by accident‖ 

scenarios, student presentations, and other graded assignments. Outcomes of the course will be 

discussed, including positive student evaluations and increased student awareness for applying 

safe practices in the laboratory. Although this course is a central focal point in the curriculum for 

safety training, it is integrated with safety education in several other chemistry courses. 

 

P288: Helping students assess safety needs in undergraduate research projects 

Gail Steehler (Roanoke College, USA) 

In undergraduate teaching laboratories, the instructor can make safety requirements for an 

experiment very clear through safety precautions imbedded in experimental procedures and 

directions in prelab briefings. And, of course, the instructor is in the room, watching to ensure 

compliance. When undergraduates move to a research setting, the work environment is less 

controlled. The tasks are typically more complex, and protocols aren‘t always written with the 

undergraduate in mind. The research mentor cannot always be looking over the student‘s 

shoulder. In fact, one of the goals of a research experience is to increase student independence. 

How can we insure that research students understand the safety requirements of their projects 

and know how to work safely in this setting? I will describe a simple assignment that we require 

of all research students starting new projects. The assignment requires students to assess the 

safety requirements related to their research projects. The assignment also promotes 

collaboration and conversation between student and research advisor about many aspects of the 

project. From the assignment, we discover and remedy any gaps in prior training of students on 

instruments, which in turn promotes the safety of both the student and the instrument. 

 

P289: Comprehensive safety instruction for an undergraduate chemistry program 
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Dave Finster (Wittenberg University, USA) 

Optimal safety instruction at the college level for chemistry courses is described in some detail in 

the Supplements to the ACS CPT Guidelines. To meet these requirements we are implementing a 

comprehensive safety program that spans the four-year curriculum so that students appreciate 

that safety is a part of all lab activities. This paper described a nascent program that includes 

safety instruction in all lab courses, with several topics addressed multiple times at increasing 

levels of depth.  

 

2:00 PM - 5:00 PM WH-315 

S26: Web Based Applications for Chemical Education – Social Networking & 

Cheminformatics, Part 1 of 4 

Harry Pence (SUNY Oneonta, USA), Robert Belford (University of Arkansas – Little Rock, 

USA) 

This symposia seeks to bring developers of web-based applications together with chemical 

educators to share experiences and innovations. We are looking for presentations from the 

perspectives of development and implementation of web based applications, along with how the 

open access nature of the web and social networking technologies have changed the way 

scientists and educators communicate information, and how that is impacting chemical 

education. Papers are invited relating to specific web-based applications, creative solutions to 

web-based issues in the context of chemical education, reports of the impact of web-based 

applications on pedagogy and learning, or visions of the future. 

2:00   introduction 

2:05 Harry Pence P290: Chemistry education, web 2.0, and social networking.  

2:25 
Elizabeth 

Dorland 

P291: The interwebs: Collaboration across the virtual spaces of Twitter, 

Facebook, and Second Life 

2:45 Zangyuan Own 
P292: The application of mobil learning example in a university e-

learning chemistry course 

3:05 Lauri McDonald 
P293: Using cell phones, Facebook, and Google calendar in the 

classroom 

3:25   break 

3:40 Justin M. Shorb 
P294: ChemPRIME wiki-text: The chemistry behind your favorite 

subject 
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4:00 
Jean-Claude 

Bradley 
P295: Mentoring students using Open Notebook Science 

4:20 Gary Battle 
P296: WebCSD – Furthering students‘ understanding of 3D chemical 

structure 

4:40 Antony Williams P297: ChemSpider – Building community for chemists on the internet 

 

P290: Chemistry education, web 2.0, and social networking.  
Harry Pence (SUNY Oneonta, USA) 

A recent article (Nature Chemistry, 2009, 1, 673-8) briefly discusses the way some scientific 

disciplines are using new web-based technologies and then claims that, "The success of these 

new web-based and social network models in disciplines neighbouring to and at the periphery of 

chemistry (such as drub design) stands in contrast to the lack of comparable success stories in 

chemistry itself." Is it true that the field of chemistry lags behind other science disciplines in 

using Web 2.0 and social networking technologies? If it is true, why did this happen and does 

this lack of progress put in question the claim that chemistry is the "central science?" These 

questions seem especially important for two reasons. The next generation of college students will 

have grown up in an environment that is even more saturated with these technologies, and it 

appears likely that a new generation of technologies is on the horizon, including cloud 

computing, real-time web search, and mobile computing.  

 

P291: The interwebs: Collaboration across the virtual spaces of Twitter, Facebook, and 

Second Life 
Elizabeth Dorland (Washington University, USA) 

There continues to be a lot of "chatter" about 21st Century Skills and what faculty should be 

teaching in addition to or in conjunction with our traditional subject matter. Students, the story 

goes, are heading out into a new world where they will need to know how to "collaborate and 

work in teams." This presentation is not about that. It's not about what students need to know. It's 

about how faculty can benefit from and model the use of a variety of new and mostly free online 

tools for communication, collaboration, and professional enrichment. Grown-ups on Facebook? 

Yes indeed. Twitter in the classroom? Perhaps. Meetings in the virtual world of Second Life? 

You bet. But the forming of new communities across disciplinary, professional, and international 

boundaries by interacting across all of these platforms is the most exciting development. We are 

currently facilitating a diverse group of avatars as they tour education sites in Second Life, learn 

simple building skills, and discover how to meet other professionals with similar interests. Co-

presenters will join us from within Second Life as we discuss what has been done and the 

potential for using virtual space for everything from classes or seminars to entire conferences in 

mixed-reality, i.e. a combination of real and virtual space. No flying or hotel rooms involved! 

 

P292: The application of mobil learning example in a university e-learning chemistry 

course 
Zangyuan Own (Providence University, Taiwan) 

Mobile learning will break through the limitation of time and space, by the hand hold device of 
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normal young students. Because of the rapid development in Taiwan high technology, a lot of 

young generations own their 3G mobile phone as a type of fashion symbol. We have applied this 

technology into chemistry course and increase the learning effect though these high technical 

device. We have choosing the most interesting section of life chemistry (Transformation of 

Matter & Environmental Chemistry), design the two teaching contents as one mobile learning 

system and one mobile gaming learning system. The students who are taking the life chemistry 

course in Providence University are separate into two groups: the control group is study by 

normal e-learning web design; the experimental group is study by the mobile learning system, 

and their learning materials are delivered by Bluetooth or MMS technology. The mobile learning 

group students will also response their learning result through their cell phone, which will induce 

the Scaffolding help immediately. After the study, the data of learning will collected and analysis 

by SPSS software, the learning style and genders of students will also exam by statistic analysis. 

Result shows that Mobil learning group has better knowledge retention than normal e-learning 

group students. Field independent and science college students prefer gaming Mobil learning 

design. 

 

P293: Using cell phones, Facebook, and Google calendar in the classroom 
Lauri McDonald (Highland Park High School, USA) 

Free ways to use student cell phones, Facebook, and Google calendar in your classes! Facebook 

has a number of uses in a classroom, ranging from a conduit for information concerning your 

class to a more effective tool of communication with your students; it can also serve as a free site 

for students to communicate about your class and see links to cool videos and pictures. Cell 

phones (or computers) and the program Poll Everywhere can be used in the place of clickers to 

take polls and conduct mini-quizzes for students. Google calendar is a great free way to share 

specifics of your class with your students, their parents (if high school), and other interested 

faculty. 

 

P294: ChemPRIME wiki-text: The chemistry behind your favorite subject 
Justin M. Shorb (University of Wisconsin – Madison, USA), Adam Hahn (University of 

Wisconsin – Madison, USA), John Moore (University of Wisconsin – Madison, USA), Juliane 

Ober (Netherlands), Ed Vitz (Kutztown University, USA), Timothy Wendorff (University of 

Wisconsin – Madison, USA) 

ChemPRIME (Chemical Principles through Integrated Multiple Exemplars) offers an 

opportunity for scholars in all fields of chemistry and beyond to collaborate with each other to 

create an online chemistry textbook combining the structure of traditional General Chemistry 

with the power of contextual learning. Each topic in a General Chemistry textbook is expanded 

into multiple exemplars from fields such as "Chemistry in Geology," "Chemistry in Culture" and 

even "Chemistry in Everyday Life." The entire set of pages is built within the easily-editable and 

ubiquitous MediaWiki platform (which also powers Wikipedia). Wiki technology holds great 

appeal to those interested in collaborative resources and it is now being realized as a tool for 

ChemPRIME in partnership with the Chemical Education Digital Library. ―Chemistry‖ written 

by John Moore, William G. Davies, and Ronald W. Collins is now available online for your 

students to utilize as a learning resource, making up the fundamental backbone of ChemPRIME. 

Clicking on any link in the table of contents brings you to all of the associated exemplars from 

various fields. Each exemplar covers the same material as the traditional text, but with a different 

context for the text and example problems. The text is editable, so new and exciting 
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developments in any field can be included in this ever-changing textbook. You can also include 

resources from the ChemEd DL that may help students to understand the material. Usage of the 

ChemPRIME wiki in general chemistry courses both as a textbook and as a collaborative writing 

medium will be discussed. 

 

P295: Mentoring students using Open Notebook Science 
Jean-Claude Bradley (Drexel University, USA) 

Web2.0 technologies offer new opportunities for the mentoring of students engaged in laboratory 

research. In particular the use of a wiki as a laboratory notebook allows for efficient interaction 

between mentor and student. This presentation will detail the use of Open Notebook Science to 

collect and make publicly available non-aqueous solubility measurements and the synthesis of 

anti-malarial agents. ONS involves the real time sharing of all experiments and associated raw 

data, including the mentoring of students by a distributed network of professionals. Monthly cash 

prizes were awarded to participating students by means of the ONS Challenge Submeta Awards 

for solubility measurements and the results were published as a book, linked to a snapshot 

archive of all supporting documents. In order to encourage other researchers to share their 

notebooks, free and hosted Web2.0 tools are used whenever possible. The laboratory notebook 

pages are recorded on a public wiki (Wikispaces) and the solubility measurements, including 

relevant calculations, are stored in public Google Spreadsheets. A combination of ChemSpider, 

the GoogleDoc visualization API and web services is used to enable flexible searching and 

display of desired subsets of the data. Milestones and challenges are chronicled on a blog to 

allow a wider audience to follow the projects. 

 

P296: WebCSD – Furthering students’ understanding of 3D chemical structure 
Gary Battle (CCDC, UK) 

The Cambridge Structural Database (CSD) serves as the worldwide repository of 

experimentally-measured 3D crystal structures. This chemically-diverse database of more than 

half-a-million molecules is a crucially important resource for chemical education. WebCSD is a 

web-based search engine for interrogating the CSD and displaying CSD information content. 

Requiring just a standard web-browser, and without the need for any local software installations, 

WebCSD is designed for use in classroom and computational teaching laboratory environments. 

This ease of access makes the online version of the CSD the ideal platform for furthering 

students‘ understanding of 3D chemistry, and introducing them to the 3D realities of the 

chemical world. This talk will showcase examples of how WebCSD is currently being used to 

enhance student learning across the entire span of the chemistry curriculum. The pedagogical 

value of visualising real 3D structures, and of handling real experimental results, will be stressed 

throughout.  

 

P297: ChemSpider – Building community for chemists on the internet 
Antony Williams (ChemZoo, USA) 

ChemSpider is an online resource serving the chemistry community. Hosting over 20 million 

chemical compounds, aggregated from over 300 data sources, ChemSpider provides an 

environment to search for chemistry related data including structures, properties, analytical data, 

publications and other diverse forms of data. As a platform ChemSpider allows deposition of 

structures, synthesis procedures, spectral data as well as curation and annotation of the data. This 

presentation will provide an overview of public compound databases, the issues of data quality 
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on the internet and how ChemSpider has taken on the challenge of providing high quality data to 

the community. We will discuss how ChemSpider can be used as part of a lesson plan, as a 

source for data for presentations, as an environment for sharing of data with the community and 

as a platform for micropublishing of structures, data and lab reports. 


