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Wednesday, August 4 afternoon

Symposia sessions

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

S38: Posters — Session 3 of 3
Jeff Hepburn (Central Academy, USA)

K. Christopher
Smith

Lino Castro

K. Joseph Ho
Herb Fynewever
John Moore
Gail Steehler

Sonia Rodriguez de
la Rocha

Lino Castro
Marc Richard

Kelly Neiles
Christopher Bauer

Elizabeth Flens
Joel Rosenberg

Jordan Beck

Nak Han Jang
Katie Tonsberg
Valerie Brinly
Kimberly Brassard

Susan Wiediger

P614: Introducing traditional cultural beliefs into the undergraduate
chemistry curriculum in the Mexican-American border region

P615: Research of learning styles of mentored students of the faculty of
chemical sciences

P616: Eyes-on and hands-on chemistry laboratory experience

P617: Examining program sustainability: opportunities for chemical
education research

P618: New approach to problem solving

P619: Students on the stage: A student-presented demo show for Family
Weekend

P620: Recovery tests as an alternative to increase the level learning of
students and obviously their average

P621: Practice of contingency at School of Chemical Sciences to avoid the
human influenza virus AHIN1

P622: Experiential Chemistry: A unique laboratory course for non-majors

P623: Identification and use of chemical propositions by experts to solve a
conceptual chemistry problem

P624: Transformative experience for graduate students (future faculty) in
research-based teaching workshops

P625: Correlation of student engagement and teachers’ prediction of student
achievement in 7th grade science

P626: Chemistry for informal (and formal) educators

P627: Gauging students’ conceptual understanding of chemical concepts
and confidence after formal coursework

P628: Analyzing descriptions for colligative properties of solutions in the
United State, Japanese and Korean high school chemistry textbooks

P629: Energy and biodiesel: A high school lab exercise

P630: Instructional styles observation rubric with an emphasis on
instructor-student interactions

P631: Catalyzing the reaction: High school seniors  college chemists

P632: Hands-on minds-on safety: Developing a safety course for in-service
teachers
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Michelle Richards- P633: What is the benefit of summer undergraduate research experience?
Babb Evidence from five years of practice

Zuleika Medina
Torres

Timothy Sherwood P635: Meeting ACS guidelines through two-cycle curriculum

Susan Hershberger P636: Hands-on minds-on activities that promote healthy choices

P637: Evaluating problem solving in Chemistry: A cognitive load-based
approach

P638: Implementation and results of incorporating both voluntary and
required participation in supplemental instruction

P634: Simultaneous use of threefold representation in scientific models

Jessica VandenPlas

Robert Reardon

Russell Larsen P639: Making nanomedicine accessible to middle school students
Kereen Monteyne  P641: Profiles of formal reasoning abilities
MariaEsther

DelRey P641: Informatic technology as educational support at high school level

P614: Introducing traditional cultural beliefs into the undergraduate chemistry curriculum
in the Mexican-American border region

K. Christopher Smith (University of Texas — Pan American, USA), Angelica Cardenas
(University of Texas — Pan American, USA)

Traditional cultural beliefs and practices were collected by 14 general chemistry university
students in the Mexican-American border region. These beliefs and practices fell into four
categories related to health/wellbeing/child care, luck/prosperity, relationships/interactions, and
spirits/witches. Subsequently, 7 beliefs were selected from the health/wellbeing/child care
category, and 21 general chemistry students completed an initial survey on their levels of
agreement with each belief, followed by a short research paper on the congruence of
conventional science with any one of the selected beliefs, and finally a second survey on the
impact of the project on them. The initial survey indicated that on average, 46% of the students
would practice each traditional belief, although on average only 25% of the students agreed with
each traditional belief. In addition, through their research papers, the students found conventional
scientific evidence supporting 5 of the 7 traditional beliefs. The second survey indicated that
95% of the students reported that their knowledge of traditional beliefs had been increased, while
86% reported that their knowledge of science had been increased. In addition, 62% of the
students reported that their interest and appreciation of traditional beliefs had been increased,
while 86% reported that their interest and appreciation of science had been increased. Finally,
81% of the students reported that they now saw how science was involved with traditional
beliefs. These results and their implications will be presented.

P615: Research of learning styles of mentored students of the faculty of chemical sciences
Lino Castro (Universidad Autonoma de Chihuahua, Mexico)

Knowledge of learning style is an important issue for the proper performance of a college
student. In the Autonomous University of Chihuahua, has been institutionalized mentoring
program since 2002, which is the accompaniment to freshmen to help solve their problems,
situations regarding student performance. Therefore the students of the Faculty of Chemical
Sciences have not been exempt from this program. During the mentoring process in which a
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server has been involved, | developed an experiment with my mentoring students, which was
based mainly on research of learning style, in order to provide feedback to their future teachers,
to structure as they saw, how they teach their classes to get the best use of knowledge of these
students. It exists within the Internet a free questionnaire called Brain Works of Synergistic
Learning Incorporated, which is a short self-assessment test in which there are 20 questions.
There are not right or wrong answers; it is that everyone is unique in the way of addressing the
problems and life. What can also determine if using the left or right cerebral hemisphere, as well
as throwing the learning styles of the performer, either, if auditory or visual. The result of
thirteen mentored students, who carried out this review, noted that most of their learning style is
visual, and thinkers who are mostly with the left hemisphere, however, to present the individual
results for each of them. Keywords: mentor, learning style, visual, auditory, left or right
hemisphere.

P616: Eyes-on and hands-on chemistry laboratory experience

K. Joseph Ho (University of New Mexico, USA)

A video-based approach freshman chemistry lab using procedural lab videos has been
implemented at the University of New Mexico. The objectives of the new approach are to
remove the students’ dependence of cookbook procedure, provide students good training in
laboratory techniques, and engage students in higher-level thinking through scientific writing. In
this approach, students are provided with no experimental procedure, and are required to write
one by examining the lab procedural video carefully. Students can see the procedure being
carried out from the video and then organize it with their own words to produce a working
procedure for them to follow in the real lab. During the process of producing their own
procedure, students must know each step of the operations and how steps are connected. Students
are also required to plan for the parameters of experiments that are different from the video
demonstrations, for example, calculating the mass of solute used for different concentrations.
Through the exercises of writing lab procedure prior to each lab, students are required to learn
how to analyze and apply experimental principles shown in the videos through writing. This new
approach has very positive evaluation from lab instructors who have the experience of teaching
both the cook-book approach and this new approach. Their feedback and students’ performance
are summarized in this paper. The lab procedural videos are also used as a tool for teaching
assistants' training.

P617: Examining program sustainability: opportunities for chemical education research
Herb Fynewever (Calvin College, USA), Charles Henderson (Western Michigan University,
USA), Heather Petcovic (Western Michigan University, USA), Liesel Ashley Ritchie (University
of Colorado Boulder, USA)

The NSF ATE program is a leading funding source for promoting innovations in technical
education. Operating primarily with two-year colleges, the ATE program has funded a wide
variety of projects since its initiation in 1994. There has recently been a push have more targeted
research studies related to these projects and to technical education in general. During the past
two years we have participated in the Discovering the Educational Consequences of Advanced
Technological Education (DECA) Project, a collaborative project designed to build educational
research capacity within the ATE community. This poster will introduce the ATE program,
describe educational research opportunities within ATE, and provide an overview of the DECA
project. Details will be provided about our study within the DECA project that deals with the
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impacts of a National ATE Center on its home institution and related issues of center
sustainability.

P618: New approach to problem solving

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)

For many years, the authors have successfully used a distinctive approach to problem solving
which helps students avoid typical problem set-up errors. This approach simplifies conversions
using a modified unit-conversion method. The intention of the unit-conversion simplification is
to help students avoid errors such as (1000kg/1g). In this modified method, the definition of the
Sl prefixes is treated as a unity factor. The prefixes and the Sl units are manipulated as separate
entities, which may be used and/or cancelled separately. For example, the kilogram/gram
conversion would be (k/1000) instead of (kg/1000g). We find that students using this method
make fewer mistakes in unit conversions and have more time to focus on the concepts associated
with the problem. This method of treating the prefixes separate from the units also reduces the
number of steps need to solve some problems. This reduction in the number of steps needed
makes grading of the problem faster - an added benefit for the instructor.

P619: Students on the stage: A student-presented demo show for Family Weekend

Gail Steehler (Roanoke College, USA)

Each fall undergraduate chemistry students at Roanoke College present “The Magic of
Chemistry,” a show of chemistry demonstrations during the college’s Family Weekend. The
program is very popular with parents, students, and the college community. Students practice,
present, and explain the science behind chemistry demonstrations. The show is an opportunity
for student growth, a chance for parents to see their student and the chemistry department in a
new light, and a membership-building activity for our SAACS chapter. Logistical and safety
issues will also be described.

P620: Recovery tests as an alternative to increase the level learning of students and
obviously their average

Sonia Rodriguez de la Rocha (Universidad Autonoma de Chihuahua, Mexico)

Over the years we have seen that allow the development of additional effort to achieve the goal,
encourages students to do work that will result in a better understanding of the issues that were
raised. For this reason this research is developed in areas of basic area of the subjects that are
taught at the School of Chemical Sciences, Autonomous University of Chihuahua. Specifically
this research includes data relating to Quantitative Analytical Chemistry subject, since for years
it used to encourage students a set of rules that allow the understanding of the subject which
presents: Exemption from final examination when averages 8.5 to throughout the semester,
application recovery testing to those choosing to increase their qualification, provided one of
their exams they wish to retrieve later, obtain a grade of at least 7.0. Within the results analyzed
as shown 8 groups at random from the years 2007, 2008 and 2009, it was noted that of 204
students, mostly 190 passed and only 14 students left the group before the end of the semester
and who for any reason had to leave the course (mostly family and economic issues). In the first
review of recovery applied, the average increased by a range of 21 to 35% and the overall
average on the first test groups increased in a range between 4.5 to 19.5%
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P621: Practice of contingency at School of Chemical Sciences to avoid the human influenza
virus AH1IN1

Lino Castro (Universidad Autonoma de Chihuahua, Mexico)

Rector of the Autonomous University of Chihuahua, concerned about the health of students,
teachers and administrative workers, available through the General Secretariat, to all heads of
academic units, to implement preventive measures to avoid infections with the human influenza
virus, known as AH1N1. Therefore, the Head of the School of Chemical Sciences ordered to
provide in all campus bathrooms: water, soap, paper towels and sanitizer gel, for the constant
washing of hands, as the sanitizing of desks and environment in classrooms and laboratories.
Another measure implemented was the conduct tours in groups of classes, to interview and make
recommendations through a survey, to teachers and students to mention if they showed clinical
symptoms related to the presence of virus in the period from 7 to May 14, 2009. As a result of
daily trips were interviewed on average 24 teachers, 397 students and 145 administrative
workers, where found one teacher and 4 students who were symptomatic suspects, who were
processed pass auscultation at the University Hospital, same as were discharged for not having
the disease.

P622: Experiential chemistry: a unique laboratory course for non-majors

Marc Richard (The Richard Stockton College of New Jersey, USA), Jonathan S. Griffiths
(Richard Stockton College of NJ, USA)

The presentation of chemistry by an experiential approach can be particularly exciting for non-
science majors. Over the years, chemical educators have developed hundreds of spectacular
demonstrations designed to illustrate various chemical principles. Some of these are merely
shown to students, whose only involvement is visual. Others are presented, without explanation,
as “magic”. Still others are presented in such a sterile atmosphere that the excitement is
frequently lost. Experiential Chemistry is an attempt to change the level of engagement with
science by actively involving the student in every experiment. To a large extent, the teaching of
science concentrates on the early mastery of factual material before the students are allowed to
explore the interesting problems. The approach used in this course reverses this traditional
pattern. Students are first presented with a series of exciting experiments and are allowed to
experience the excitement of chemistry. Once their curiosity has been aroused, once they ask,
“Why?” they are ready for an answer and to begin to work with the underlying chemical
principles. Students in Experiential Chemistry work in the laboratory each day to develop an
understanding of: the process of doing chemistry, the nature of chemists and chemistry, and the
guestion asking, experimentation and communication skills essential for the practice of
chemistry. The experiences, class discussions, and a variety of writing assignments give non-
science students a unique and exciting introduction to chemistry.

P623: Identification and use of chemical propositions by experts to solve a conceptual
chemistry problem

Kelly Neiles (Catholic University of America, USA), Diane Bunce (Catholic University of
America, USA)

Preliminary results of an ongoing investigation of experts’ ability to recognize and use both
explicit and implicit propositions to solve a conceptual general chemistry problem will be
presented. Previous research in this area has utilized think aloud protocols when experts
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attempted to solve such problems. This research will incorporate eye tracking technology as well
as think aloud protocols. Information on where experts look in the problem to determine the
propositions that are included both explicitly and implicitly will be analyzed as a means of
investigating the experts’ problem solving strategy. Think aloud protocols, along with the eye
tracking technology will probe the experts’ categorization of a problem and how the experts’
utilize this categorization to direct their problem solving process. The results of this preliminary
research will be used in subsequent research to investigate how novices solve conceptual general
chemistry problems.

P624: Transformative experience for graduate students (future faculty) in research-based
teaching workshops

Christopher Baue(University of New Hampshire, USA), Maureen Scharberg (San Jose State
University, USA), R. Daniel Libby (Moravian College, USA)

One-day pedagogy workshops were presented at four research-intensive chemistry departments.
The target audience was graduate students and postdocs pursuing typical PhD degrees and
research agendas. As potential future faculty, these students have not had easy access to
professional development opportunities. They walked in focused on teaching in their own
comfortable mode and left with an awareness that others may learn chemistry differently from
them, and that a research base exists to guide curriculum decisions and evaluate student
outcomes. Six-month follow-up interviews and surveys will provide evidence regarding the
persistence of these transformative perspectives. The workshop’s transformational outcome
emerges from authentic learning experiences grounded in active-learning principles -- guided
inquiry, cooperative groups, pogil, discrepant events. Participants were surprised by information
and approaches they had not been aware of before: chemical misconceptions, cognitive theory,
motivation theory, epistemology, clicker technology, literature sources — in other words, the
existence of a well-established research base in chemical education.

P625: Correlation of student engagement and teachers’ prediction of student achievement
in 7th grade science

Elizabeth Flens (Catholic University of America, USA), Diane Bunce (Catholic University of
America, USA)

The purpose of this pilot study was to test an eye tracking technique for collecting data regarding
the influence that students’ engagement type has on middle school science teachers’ prediction
of their achievement in 7th grade science. Four middle school science teachers from two
different schools participated in this study. Short video segments of a group of six students from
a different 7th grade science class, where students’ level of engagement was evident, were
identified for use with the eye tracking technique with the four participating teachers. Within
these segments, students were coded for their engagement types (behavioral, cognitive,
emotional). Areas of interest (AOIs) were constructed for the students’ faces and body
movements for the purpose of collecting teacher fixation data within these areas. Following the
video clip viewing on the eye tracker, teachers were asked to predict the achievement level of the
students they observed. The eye tracker data indicated which areas had the teachers’ longest
fixation lengths. These AOIs were related to the areas previously coded for the type of student
engagement present. Teachers’ prediction of students’ science achievement was compared to
students’ actual achievement on the module and correlated to the type of student engagement
displayed. Analysis of this data will help teachers understand the correlation or lack thereof
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between the student engagement type they observe and actual student achievement. This pilot is
part of a larger study to investigate student engagement and achievement in middle school
science.

P626: Chemistry for informal (and formal) educators

Joel Rosenberg (University of California — Berkeley, USA)

Chemistry might be the least represented science in science museums. In part this is because it's
tough to create and maintain interactive chemistry exhibits, but it's also because there are
multiple barriers for doing chemistry labs and demos, such as buying, storing, and properly
disposing of chemicals and equipment. These obstacles become even more significant when
there is no dedicated lab or demo space in the museum. The SMILE (Science and Math Informal
Learning Educators) Pathway (howtosmile.org) of the National Science Digital Library
(nsdl.org) has a grant from the Dreyfus Foundation to help lower the barriers for educators who
want to do chemistry in informal spaces. This poster will explain the specific features for
chemistry educators, and the community aspects built into SMILE. Even though SMILE's focus
is on informal educators in museums, afterschool programs, and homeschoolers, many of these
features should also be valuable to formal K-12 and college educators

P627: Gauging students’ conceptual understanding of chemical concepts and confidence
after formal coursework

Jordan Beck (University of Illinois at Urbana-Champaign, USA), Don DeCoste (University of
Illinois at Urbana-Champaign, United States), An-Phong Le (University of Illinois at Urbana-
Champaign, USA)

We have developed an inventory of conceptual chemistry questions to gauge how students’
conceptual understanding of chemistry changes as they complete additional chemistry courses.
Data regarding the students’ confidence in their answers was also collected. The survey was
administered to over 2000 students in general chemistry and physical chemistry courses at the
beginning and at the end of the semester for four semesters, and over 20,000 survey responses
were collected. We will present selected results from this survey.

P628: Analyzing descriptions for colligative properties of solutions in the United State,
Japanese and Korean high school chemistry textbooks

Nak Han Jang (Kongju National University, Korea)

| have investigated many descriptions for colligative properties of solutions in the United State,
Japanese and Korean high school chemistry textbooks and found several misconceptions for
them. First, most chemistry textbooks use the phase diagram with vapor pressure to introduce
elevation of boiling point and depression of freezing point. But they cannot explain depression of
freezing point because colligative properties originate from the concept of chemical potential.
Second, a dilute solution is the most important assumption in colligative properties to expel their
identity which involve in the intermolecular interaction. But most chemistry textbooks are
dealing with colligative properties in high concentrated condition. Third, most Korean chemistry
textbooks include many false examples of colligative properties. Most of all, it is example of
depression of freezing point in antifreezing liquid of car engine. Because the concentration of
ethylene glycol is very high as about 12 m, it is not colligative. Finally we have to know that
solute depress the chemical potential of solvent, and we have to recall some assumptions in
colligative properties: solution is very dilute, solute is not volatile and solute does not dissolve in
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the solid solvent.

P629: Energy and biodiesel: A high school lab exercise

Katie Tonsberg (University of North Carolina at Chapel Hill, USA), Lisa Volaric (University of
North Carolina at Chapel Hill, USA)

We designed a laboratory exercise to study the concept of energy in chemical reactions. The
objective of the activity is to apply concepts from the unit on energy to real world examples. The
experiment takes a more in depth look at heat and chemical processes through the comparison of
biodiesel and petroleum diesel.

P630: Instructional styles observation rubric with an emphasis on instructor-student
interactions

Valerie Brinly (University of Northern Colorado, USA), Scott Beckley (University of Northern
Colorado, USA), Matthew Freyer (University of Northern Colorado, USA), Alexey Leontyev
(University of Northern Colorado, USA), Jerry P. Suits (University Northern Colorado, USA),
Praveen Vadapally (University of Northern Colorado, USA)

The observation rubric was developed to evaluate instructional styles with an emphasis on
instructor-student interactions. Each author/researcher observed a single instructor’s class on
three occasions. The rubric progressed through a sequence of evaluations. All observations were
examined for interrater correlations. A majority of the researchers stated their previous
knowledge was solidified and that they were inspired to adopt a greater variety of instructional
techniques. The rubric provides opportunity to record types of interactions by time blocks,
student location, instructional quality and the diversity of student responses. Activities of
students and instructor as well as instructional styles are included. The rubric provides useful
feedback for instructors, administrators and graduate students in educational studies.

P631: Catalyzing the reaction: high school seniors  college chemists

Kimberly Brassard (University of North Carolina at Pembroke, USA), Brian Postek (Purdue
University, USA)

The purpose of this investigation was to determine if college chemistry professors feel their
students are prepared for the work expected of them, and to determine if introductory students
feel they have been adequately prepared by their high schools to complete college-level
chemistry work. Data was gathered from professors of the UNCP Chemistry Department
regarding their feelings on the level of preparation displayed by their students. From the
interview, significant data indicated that the professors felt their students lacked a very general
understanding of laboratory practices. A survey was administered to General Chemistry |
students to determine if they were prepared for laboratory techniques and for writing lab reports.
Results of the survey indicated that students did not feel they were very prepared for college-
level chemistry laboratories. It appears that both professors and students do not feel the level of
preparation is adequate. High school teachers were also interviewed, with results indicating that
they felt they were not able to prepare students for college chemistry laboratories adequately.
Responses included that there were lack of resources and that more time had to be devoted to
preparation for the EOC. Ideas as to how UNCP could help high schools are to offer days for
high schools to bring their students into a chemistry lab, or for a group of university
representatives to travel to the high schools and give demonstrations to chemistry classes.
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P632: Hands-on minds-on safety: Developing a safety course for in-service teachers

Susan Wiediger (Southern Illinois University Edwardsville, USA)

A survey of high school teachers in the southern Illinois region indicated strong interest in
demonstrations, experiments and hands-on activities as well as moderate interest in safety
coursework. While several workshop programs already regularly offer updated science activities
to teachers, there was little programming that addressed the safety aspects inherent in such
activities. There is also the possibility that safety courses evoked images of dry lectures about
regulations. This poster describes a safety course specifically intended to be a hands-on
laboratory based course. Topics in the course cover the broad range of safety issues a high school
(or middle school) teacher faces, from demonstrations and experiments through stockroom
management and student behavioral issues.

P633: What is the benefit of summer undergraduate research experience? Evidence from
five years of practice

Michelle Richards-Babb (West Virginia University, USA)

Undergraduate students who participate in research experiences have an improved likelihood of
enrollment in graduate level STEM education, thereby increasing the quality and quantity of the
U.S. scientific workforce. In particular, summer undergraduate research opportunities allow
participants to be immersed in research and provide them with an experience analogous to that of
a graduate student. At our institution, summer undergraduate research experiences (SURE)
programs have been offered since 2005. Our research data on students’ perceived knowledge or
skill level indicates that increases in ability to conduct scientific research, communicate
effectively with research faculty, and understand the nature of the researcher’s job are central
outcomes of students’ SURE experiences. Additionally, the average participant leaves the
program with a better understanding of the requirements and opportunities of graduate studies. In
fact, follow up surveys, indicate that 67% of respondents either retained or confirmed their plans
for post-graduate education, 29% changed their plans in a direction toward post-graduate
education, and only 4% of the responding students were undecided or had plans other than
graduate education. co-authors: Jeffrey S. Carver, Keith Garbutt, Jennifer K. Jackson, and Eva
Erdosne Toth

P634: Simultaneous use of threefold representation in scientific models

Zuleika Medina Torres (Penna State University, USA), Reizelie Barreto (Towson University,
USA), Edgardo Ortiz Nieves (The Pennsylvania State University, USA)

Students have difficulty connecting and transferring between the threefold representation
(macroscopic, sub-microscopic, and symbolic)on chemistry hindering their conceptual
understanding of chemistry concepts. Furthermore, chemistry instruction primarily occurs at the
symbolic level and as a result students performance is based on memorization of facts and
solution of problems using algorithms without having a deep understanding of chemical
phenomena. Constructivist learning theories propose that students' relational thinking abilities
might become more effective by extended experience in model-based thinking and learning.
Models are fundamental to the advancement, dissemination, and agreement of scientific
knowledge. Scientific models historically have been a powerful tool to connect scientific theory
and the world-as-experienced, and advancing our understanding of fundamental aspects on
science. A scientific model including the three levels of representation was developed and
implemented within a weeklong summer camp at a research | institution in the northeast of the
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United States to investigate the effectiveness of scientific models with the threefold
representation in students' conceptual understanding of redox reactions. Examination of the
percentage distribution of the scores on a developmental assessment shows a trend towards
higher levels of performance for the students. Students' average percent scores improved from
34.6 to 56.4 in the macroscopic representation, 60.2 to 68.2 in the sub-microscopic, and 63.6 to
79.6 in the symbolic representations. Results suggest that the threefold model had a positive
impact in promoting students' learning.

P635: Meeting ACS guidelines through two-cycle curriculum

Timothy Sherwood (Westminster College, USA)

The new ACS curricular guidelines require a foundational course in each of the five
subdisciplines of chemistry to be followed by in-depth course work that increases students’
knowledge in one or more of these subdisciplines. While many institutions have labeled the first
semester of a two semester sequence as the foundational course and the second semester as the
in-depth course, there is an alternative, two-cycle pedagogy. This pedagogy is already utilized by
many institutions that offer a sophomore-level inorganic course followed later in their curriculum
by a senior-level inorganic. The two-cycle pedagogy can work for each of the other
subdisciplines, as seen in the curriculum of Westminster College in Pennsylvania. In this
curriculum, each subdiscipline is introduced with a foundational course required of all chemistry
majors and is followed by an in-depth course that students may choose in preparation for meet
their career goals. Although the two-cycle pedagogy does require restructuring and reordering
course material to develop courses that are more distinctly foundational or in-depth in nature,
this approach can add flexibility to chemistry curriculum, maintain appropriate course rigor, and
meet ACS curricular guidelines.

P636: Hands-on minds-on activities that promote healthy choices

Susan Hershberger (Miami University Middletown, USA), Lynn Hogue (Miami University,
USA), Mickey Sarquis (Miami University, USA)

Fun, engaging, hands-on activities with everyday items encourage students at all levels to
discover the chemistry and science occurring in their daily lives. Activities connected to soap
and the importance of hand washing in disease prevention, bottled or tap drinking water, indoor
air pollution, household chemical safety, and healthy skin can be used by students to question
their everyday choices and use of items that can influence their health positively or negatively.
These activities can also illustrate important chemistry topics such as surfactants, sizes of ions,
molecules, antibodies, polymers and microbes, solubility, water hardness, chemical toxicity,
oxidation, and energy of UV radiation. These activities, developed with a National Institutes of
Health, Science Education Partnership Award, are appropriate for outreach and informal or
formal educational settings.

P637: Evaluating problem solving in Chemistry: A cognitive load-based approach

Jessica VandenPlas (Northern Arizona University, USA), Ashton Hjerstedt (Northern Arizona
University, USA), Ky Mickelsen (Northern Arizona University, USA)

This study investigates problem solving in general chemistry. The goal of this study was to
investigate how participants solve algorithmic chemistry questions, and the cognitive load
(burden placed on working memory) these problems impose. Measurements of cognitive load are
generally qualitative in nature, but task-evoked pupillary response (TEPR) has recently been
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used as a correlate of cognitive load. The TEPR is a small, involuntary dilation of the pupil in
response to mental effort. This pilot study utilizes TEPR of individuals solving algorithmic
chemistry problems to assess the cognitive load of varying chemistry topics and problem
presentation modes.

P638: Implementation and results of incorporating both voluntary and required
participation in supplemental instruction

Robert Reardon (Texas State University — San Marcos, USA), Lindley Alyea (Texas State
University — San Marcos, USA), Debra Feakes (Texas State University — San Marcos, USA)
Supplemental Instruction (SI) has a long history of increasing student success rates in courses
traditionally considered some of the most difficult in higher education. Although the success of
Sl programs nationwide has been lauded in the literature, the questions that remain unanswered
are: 1) whether the improvement in student success is a result of self-selection rather than the
attributes of the SI program itself, ii) whether SI programs are equally successful for all groups
of students, and iii) whether participation in Sl results in increased success in subsequent courses
and retention within STEM majors. Researchers at Texas State University-San Marcos are
conducting a research project, incorporating both voluntary and required participation in S, to
investigate these questions. Originally funded through small internal grants, the program has
expanded to include all on-sequence sections of both general and organic chemistry. In addition
to the results obtained thus far, the poster presentation will address the administrative issues and
concerns of implementing concurrent required and voluntary sessions in a single semester and
institution.

P639: Making nanomedicine accessible to middle school students

Russell Larsen (University of lowa, USA)

Nanoscience and nanotechnology can readily be identified as a fertile area of scientific growth
with substantial impact and the potential for a technological revolution for improving our
society. Therefore, it is important for science educators to plant the seed of interest in young
minds and to fertilize this interest by developing the skills and concepts that will stimulate
continued growth in this area. As part of our efforts to plant these seeds, we have developed a
one week course entitled: Nanomedicine: Small Medicine with a Big Impact. This course is
offered as part of a one week residential program for gifted youth in grades 6-8 offered by the
Belin-Blank Center at the University of lowa. This poster will describe the course which
includes: classroom activities, multimedia presentations, facility tours, and a significant
laboratory component that includes the synthesis of nanogold, hydrophobic ferrofluids, and CdSe
guantum dots among other laboratory based activities.

P640: Profiles of formal reasoning abilities

Kereen Monteyne (Northern Kentucky University, USA)

Most educators would agree that an essential goal of education is to develop students’ ability to
think. Thinking skills represent a comprehensive set of cognitive abilities that enable an
individual to “know how” to do something. This paper will present research on a web-based
instrument that assesses student ability to use Piagetian reasoning tasks including control of
variables, proportional reasoning, probabilistic reasoning, and correlational reasoning. The use of
computer technology to assess reasoning skills represents a substantial improvement over
previous paper-based methods because it is less time intensive and it dynamically adjusts to each
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student to get a truer representation of his/her ability. Results of use of the web-based instrument
across diverse student populations and its application in the classroom will be presented.

P641: Informatic technology as educational support at high school level

MariaEsther DelRey (UNAM, Mexico)

ABSTRACT Nowadays, the world has been overwhelmed by the massive number of issues that
can be accessed by the use of Internet web pages. This represents a challenge for educators: to
enable the students to select, classify, interpret and evaluate information for the study of a
specific topic as well as consult the sites appointed for that purpose by teachers. Particular spaces
can be created with the intention of allowing students to display their work and receive feedback
from their peers and teachers which will additionally make them feel proud and happy. In this
work we present examples of the work made during the past school term

2:00 PM - 4:40 PM U-418

S53: Adding __ casts to Your Chemistry Teaching Toolbox — Part 2 of 2

Owen Priest (Northwestern University, USA), Keith WaltergNorthern Kentucky University,
USA)

With every year new tools are available to create multimedia "casts™ (e.g., podcasts, screencasts,
videocasts) and increasing numbers of chemistry educators are using them in their courses.
While most people say that producing these “casts” is difficult and time-consuming, producing
high-quality “casts” is actually easier and faster than you might think. Presentations in this
symposium will share the successes, failures, and new advancements in producing and using
"casts" in chemistry coursework, as well as providing lots of tips and tricks for instructors to get
started with these in their own classes. Come see how easy it is to add “casts" to your arsenal of
chemistry educational tools!

2:00 introduction

P642: Using screencasts for examination reviews: Student and instructor
impressions

P643: "Course Capture" technology in the liberal arts college general
chemistry course

2:45 Cynthia Powell P644: Podcasts for student support in the general chemistry laboratory

3:05 Gretchen P645: Changing the role of the laboratory instructor with video iPods
Anderson

3:25 break

P646: Modeling problem solving: Creating and evaluating student-
generated screencasts

P647: Translating an in-class module to an online environment: A
practitioner’s perspective

4:20 discussion

2:05 ElImo Mawk

2:25 Jason Powell

3:40 Kaitlin Downey

4:00 Michael Seery

P642: Using screencasts for examination reviews: Student and instructor impressions
Elmo Mawk (Texas A&M University, USA), Vickie Williamson (Texas A&M University, USA)
Screencasts can be inexpensive to produce and have been used in a number of educational
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applications. After producing and using screencasts for examination reviews for 4 years with
large lecture, general chemistry classes, there are a number of lessons to share. This session will
present student feedback data, instructor viewpoints, and techniques for reducing the instructor
workload. For example, screencasts allow students to replay problem-solving sequences as many
times as they desire, allowing students to adapt the screencasts to their own needs. In a face-to-
face review, problems are often solved too quickly for some students to follow.

P643: ""Course Capture™ technology in the liberal arts college general chemistry course
Jason Powell (Ferrum College, USA)

While the utility of "lecture capture™ technologies in large lecture formats is readily apparent, the
question remains whether these technologies enhance student learning in small (16-35) sections
of liberal arts general chemistry courses. PanOpto software was used in two sections of such
courses over one semester and student learning gains were compared with similar sections of the
same course. This paper will demonstrate the ease of use of the software, discuss pros and cons
of its usage, show the results of student learning assessment related to that usage, and allow time
for general discussion of the utility of course capture technologies in small, interactive classes.

P644: Podcasts for student support in the general chemistry laboratory

Cynthia Powell (Abilene Christian University, USA), Diana Mason (University of North Texas,
USA)

General chemistry laboratories can be a challenge for students with weak backgrounds in
laboratory techniques and calculation methods. Brief podcast tutorials that covered essential
laboratory topics were produced for our students to access during the laboratory period as needed
on iPhones® or iPod Touches®. The podcasts replaced the traditional laboratory lecture in four
laboratory sections. Two other laboratory sections did not have podcast access but did receive a
laboratory lecture. Data were collected on the types, numbers, and topics of interactions between
the instructors and students during each laboratory session during ten weeks of the laboratory
course. Our data indicate that students used the podcasts frequently and t-test results show that
students in the iPhone/iPod sections had significantly fewer clarifying interactions with teaching
assistants than students who received the same information in a traditional laboratory lecture
format.

P645: Changing the role of the laboratory instructor with video iPods

Gretchen Anderson (Indiana University South Bend, USA)

Videos of common laboratory procedures were accessed by students in their teaching
laboratories. Because each student was issued an iTouch to use during the laboratory session,
students could consult the video at will while doing the laboratory procedures. Complicated,
multi-step procedures were easily completed with real time step-by-step guidance from the hand-
held video. Students could rewind or fast forward while they were doing the procedure in lab and
therefore adjust the pace of the laboratory instruction according to their learning styles. The use
of video iPods in the lab drastically changed the role of the instructor in the lab. In both organic
and biochemistry lab courses, instructors reported a marked change in how their time was spent
during the laboratory session. Instead of doing individual demonstrations or helping with
experimental set-ups, the instructors were engaged in more trouble-shooting with the students as
problems arose. The instructors also had time to ask or answer deeper level questions associated
with the experiment. Since the questions were no longer routine, instructors found the labs more
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interesting to teach, and students had a greater opportunity to probe deeper into the experiments
at hand.

P646: Modeling problem solving: Creating and evaluating student-generated screencasts
Kaitlin Downey (Grand Valley State University, USA), Nathan Barrows (Grand Valley State
University, USA)

The purpose of this project was to create novice-level screencasts and to investigate students’
perceptions and usage of them as instructional aids. Over 25 screencasts were created using
Camtasia Studio software and a Dell TabletPC. A blog (http://mi-chemed.net) was created to
host the tutorials and monitor student usage. After students registered and logged in to the blog,
their viewing patterns were automatically recorded to a database. Students were encouraged to
comment on the content, pedagogical approach, and technical features of the videos (e.g. voice,
animations). Online comments and student interviews were generally positive; their constructive
criticism prompted several improvements to the website's organization and content. For example,
a difficulty scale was added and each tutorial was assigned a rating. This helped students select a
starting point of viewing tutorials of appropriate difficulty.

P647: Translating an in-class module to an online environment: a practitioner’s
perspective

Michael Seery (Dublin Institute of Technology, Ireland)

This presentation describes the development of an online module teaching computer applications
for chemistry that was previously taught face-to-face. Design principles underlying the
development of the module are outlined, including a consideration of the added value of the
online environment. The module was approached from a social constructivist perspective aiming
to maximize tutor-peer and peer-peer interactions in completing activities and tasks. The
development of resources, including podcasts, screencasts and notes is outlined. These resources
focused on maximizing student interaction by relating the material to available practice files, and
then onto assessment files. Flexible options and different learner styles were considered by
presenting information in audio, video and written format. Students had an opportunity to expand
their knowledge base by conducting additional tasks which were scaffolded by means of seeding
resources and providing support. Student support mechanisms, primarily facilitated by discussion
boards and (to a lesser extent chat rooms), were incorporated into the module. Discussion boards
were actively used by both students and tutors, with a good degree of peer-peer support. A guest
expert was invited to join for part of the module. Student interaction and engagement of the
module was surveyed and it was found that video resources were highly popular, as was the
discussion board. The subsequent development of resources will be considered. A reflection on
practice, based on experiences of running the module for two years and with consideration of
best principles of practice will be discussed.

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

S54: Best of Chem Ed

Andrew Cherkas (Stouffville DSS, Canada)

If you have never been to a chem ed conference, come visit this mini chem ed where presenters
will demonstrate their favourite labs, demos and teaching tips learned at a chem ed conference.

2:40 introduction
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2:45 John Eix P648: The Magic Test Tube
3:05 Roxie Allen P649: Reprise of Burn Baby Burn
3:25 break

3:40 Jeff Hepburn  P650: Using toys to enhance your chemistry class
4:00 Andrew Cherkas P654: Easy demos with little set up time

P648: The Magic Test Tube

John Eix (Upper Canada College - Retired, CA)

This demo is a discrepant event for most students and many adults and can be used when
discussing the topics of pressure, relative density, buoyancy or the processes of science,
particularly model building. It is John's signature demo. It has been experienced at ChemEd,
BCCE, STAO and at Children's Museums in Canada, and Singapore

P649: Reprise of Burn Baby Burn

Roxie Allen (St. John's School, USA)

At my first ChemEd in 1991, we did a workshop called Burn Baby Burn, the Chemistry of
Combustion. I'll share some old favorites from that workshop.

P650: Using toys to enhance your chemistry class

Jeff Hepburn (Central Academy, USA)

Common, everyday toys can greatly enhance the explanation and understanding of many
chemistry concepts. See some of the toys that are used in the presenters' classrooms and how
they are used. This is just a sampling of the many phenomenal presentations that can be seen at a
Chem Ed conference.

P651: Easy demos with little set up time

Andrew Cherkas (Stouffville DSS, Canada)

Demonstrations need not have lots of preparation or chemicals. We will demonstrate bond
strengths, bond angles, atomic energy levels, types of chemical reactions using ourselves and
common household items.

2:00 PM - 5:00 PM WH-316

S39: Big 10 Gen Chem Labs: Advances, Innovations, and — Part 2 of 2

Joe Keiser (The Pennsylvania State University, USA)

This symposium will provide information regarding the current state of the general chemistry
labs at universities in the Big 10 Conference. It will be relevant to general chemistry lab
programs at any large, research oriented chemistry departments, and potentially to smaller
programs also.

2:40 introduction

P652: What are the products of reacting practical pedagogies and

2:45 Russell Larsen laboratory logistics?

3:05 Nancy Konigsberg

05\ erner P653: Design of a large lab-centered course for inquiry learning
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3:25 break

P654: Biological, materials, and environmental chemistry: the
branching of a general chemistry lab

P655: Inclusion of solid-state chemistry research in general chemistry
labs: Successes, challenges, and future plans

3:40 Joe Keiser

4:00 Heather Cuthbert

P652: What are the products of reacting practical pedagogies and laboratory logistics?
Russell Larsen (University of lowa, USA)

For chemistry, the laboratory is often considered a special place. The ideal laboratory is a place
where book concepts become real, where ideas are tested and developed, and where students
engage in active and authentic learning. However, like real gases, real laboratories can be far
from idea. In particular, the reality of developing instructional laboratory programs at large
public universities presents many challenges to those who seek the ideal. How is it possible to
create a small, personal class environment in a class of a thousand students? How is it possible to
accommodate more students than the laboratory facilities were designed to hold? What is the
appropriate balance between laboratory based learning versus other styles of student learning?
Although it is a work in progress, at the University of lowa, we are working towards our ideal
using a combination of case studies and laboratory activities. This strategy has proven to be an
effective means of meeting the demands of laboratory logistics while promoting learning with
practical pedagogies. The challenges, strategies and advances of this approach will be described.

P653: Design of a large lab-centered course for inquiry learning

Nancy Konigsberg Kerner (University of Michigan, USA)

About 2000 students per academic year attend University of Michigan’s introductory general
chemistry laboratory. The course has been redesigned during the past decade to support and
facilitate team-based inquiry learning. Recent innovations include online learning resources and
a unigue technology supported team-centered lab discussion. This presentation will address the
questions “how and why was team-based inquiry learning chosen?” “Why were innovations in
the course process introduced and what are the future plans? *

P654: Biological, materials, and environmental chemistry: the branching of a general
chemistry lab

Joe Keiser (The Pennsylvania State University, USA), Mary Shoemaker (The Pennsylvania State
University, USA)

Our General Chemistry Il lab has been divided into biological, materials, and environmental
sections, in addition to our mainstream course. This has been facilitated by the fact that our labs
are large, and it is not too much harder to offer these extra sections. Not surprisingly, students
enjoy these special sections more than the mainstream course, primarily because they match their
interests more closely. An additional advantage of these sections is that they make it possible to
use equipment more efficiently, and so certain experiments can be done with the smaller sections
that could not be done with the mainstream course. In addition to the success story above, | will
share some details regarding an attempt to integrate gas chromatography into our labs which has
not worked out as well as hoped. This will serve as an example of the downside of using modern
equipment in general chemistry labs.

P655: Inclusion of solid-state chemistry research in general chemistry labs: Successes,
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challenges, and future plans

Heather Cuthbert (The Ohio State University, USA), Ted Clark (The Ohio State University,
USA), Rebecca Ricciardo (The Ohio State University, USA), Matthew Stoltzfus (The Ohio State
University, USA), Patrick Woodward (The Ohio State University, USA)

This presentation discusses the inclusion of research experiences in large enroliment (n>200)
courses at the undergraduate level. For the last five years, an ambitious inorganic chemistry
research module has been implemented in general chemistry. This research experience, which
replaces 4 or 5 weeks of traditional laboratory instruction and is integrated into the lecture-
portion of the course, is based on genuine research questions proposed by faculty or research
staff. The authenticity of the research experience may be examined in different ways, one of
which is the fact that research derived these from in-class research has been published in a
leading solid-state chemistry journal. In this presentation, the logistical and pedagogical
challenges of such an undertaking will be discussed, including student access to necessary
laboratory instrumentation (e.g. x-ray powder diffractometers, UV-Vis reflectance
spectrometers) and understanding of topics not normally included in the general chemistry
curriculum (e.g. x-ray diffraction, ligand-to-metal charge transfer). In addition, best-practices
gleaned from our experience will be shared so as to facilitate the dissemination of comparable
solid-state chemistry research experiences to other institutions.

2:00 PM - 5:00 PM U-409
S40: Creating Effective Learning Environments in Large Enrollment Chemistry

Courses — Part 2 of 2

Loraine Dieckmann (Texas Wesleyan University, USA), John Siber{The University of Texas
at Dallas, United States)

This symposium will focus on integrating proven methodologies and innovations to better serve
students in large enrollment chemistry courses.

2:00 introduction

2:05 Michael P656: Learning cycle activities for before, during, and after class
Abraham

2:25 Steven Kroner  P657: Homework: Motivating the masses in general chemistry

Charity Flener  P658: Controlling free radicals: Effectiveness of graduate TAs in large
Lovitt enrollment courses

P659: Challenges and solutions in building effective learning
environments in large introductory science courses

3:25 break

P660: Student acceptance of active, cooperative learning in an upper level
chemistry course

4:00 John Sibert P661: General chemistry: A Gateway to success for students at UT Dallas

2:45

3:05 Robert Hilborn

3:40 Patricia Shapley

P656: Learning cycle activities for before, during, and after class

Michael Abraham (University of Oklahoma, USA)

The Before Class Exploration (BCE) is a web-based exercise that students do before they attend
a lecture. It consists of a data collection activity using a simulation program along with a few
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questions about the data, or it will consist of a set of 5 to 7 questions introducing a concept to be
covered in lecture. The activity runs through a web browser and should require only 10 to 15
minutes of a student’s time to complete. Upon submission of the BCE, students receive a copy of
their responses and, when appropriate, an expert’s response to the questions for comparison. The
instructor can access all student responses to the BCE prior to lecture to gain a better picture of
the student’s pre-existing knowledge, which will allow lecture activities to be customized. The
During Class Invention (DCI) uses data generated in the BCE, along with questions/problems to
develop a concept that focuses on a course learning objective. The DCI is designed to be
completed by small cooperative groups. Students report their consensus response for the
instructor’s consideration using a student response system (“clickers”). The After Class
Application (ACA) is a web-based set of questions that allow students to apply their knowledge
of the concept introduced by the BCE and ‘invented’ by the DCI. The questions on the ACA will
be both conceptual and algorithmic. Since both the BCE and ACA are web-based, all responses
are stored in a relational database.

P657: Homework: Motivating the masses in general chemistry

Steven Kroner (The Ohio State University, USA)

Motivating students to do homework in general chemistry is an important undertaking towards
their development of vital study habits early in their academic career. A method will be
discussed that was designed to help students build and assess their study habits in the setting of
high enrollment introductory chemistry courses. The method involves a series of recitation
assignments based on the previous weeks’ lecture. Weekly homework sets are assigned, portions
of the set must be submitted for effort-based grading at all recitation sessions, quizzes are given
weekly in recitation sessions, quizzes are followed by a group assessment period, and a post-
recitation online quiz is assigned to be completed within a few days. By the nature of these
assignments, the student receives a few levels of feedback. A student receives information at
various points during the week to assess whether or not concepts have been successfully learned;
further, the student also obtains feedback to evaluate strengths and weaknesses of their study
habits. Despite that the point-value of each component of the recitation totals to only 15% of
their final grade, weekly recitation attendance, homework set submission rates, and online quiz
submissions are over 85%. A positive correlation between exam grades and recitation score was
observed and students’ perception of the strength of the assignments was positive. The hope is
that this approach will guide students to practical study habits that they might also find
applicable in their future coursework.

P658: Controlling free radicals: Effectiveness of graduate TAs in large enrollment courses
Charity Flener Lovitt (University of North Texas, USA), Paul Kelter (Northern Illinois
University, USA)

Due to the nature of large enrollment courses, it is difficult to create intimate learning
environments where students can seek advice from the instructor. One alternative to the large
lecture is to offer small discussion courses taught by highly trained graduate teaching assistants.
These small courses allow students to interact with skilled instructors while keeping costs low. In
this paper, we discuss differences in student exam scores between a large lecture taught by an
experienced lecturer and a small discussion taught by an trained graduate student at a large
Research 1 institution. Attrition rates were lower while student satisfaction ratings and exam
grades were higher for the graduate student section. This result will be viewed in terms of a
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larger longitudinal study on the effectiveness of graduate TAs versus teaching professionals in
introductory courses and current research on graduate TA training.

P659: Challenges and solutions in building effective learning environments in large
introductory science courses

Robert Hilborn (University of Texas at Dallas, USA)

| will consider how to build effective learning environments in large introductory science courses
through two intersecting perspectives: (1) successful strategies used by physics departments that
have “thriving” undergraduate programs studied in the report “Strategic Programs for
Innovations in Undergraduate Physics” (SPIN-UP) (American Association of Physics Teachers,
2003) and (2) the challenges to be faced by introductory science courses in the light of
recommendations in the report “Scientific Foundations for Future Physicians” (SFFP) (Howard
Hughes Medical Institute and the Association of American Medical Colleges, 2009). The SPIN-
UP report highlights effective pedagogical strategies while the SFFP report challenges the
traditional content structure of introductory science classes. Both reports emphasize the
importance of “active learning” strategies and highlight the distinction between teaching what
students need to learn and teaching what we want to teach.

P660: Student acceptance of active, cooperative learning in an upper level chemistry course
Patricia Shapley (University of Illinois, USA)

A course in Environmental Chemistry was modified in stages to incorporate techniques of active,
cooperative learning in the classroom. Most students in the class were senior students with
chemistry as their major or minor area of study. The course was divided into two groups: (a) a
high enrollment group with 100 students, and (b) and a smaller group with 34 students. In one
phase of the project, the high enrollment section was taught using the traditional lecture style
while teaching and learning in the lower enrollment section was based on discussion and group
work on problems in class. The content and the assessments of both sections were identical. In
the second phase, both classes used the active learning techniques. Student acceptance of active,
cooperative learning varied strongly in the two class sections. The results of the study have
implications in the modification of teaching/learning methods in high enroliment classes.

P661: General chemistry: A gateway to success for students at UT Dallas

John Sibert (The University of Texas at Dallas, United States), Gregg Dieckmann (The
University of Texas at Dallas, USA)

UT Dallas recently began the implementation of a campus-wide plan (Gateways to Excellence in
Math and Science or “GEMS”) to enhance the quality of student learning in mathematics and
science by providing students with innovative, intensive, and active learning experiences both
inside and outside the classroom. The plan targets success, retention, and persistence in gateway
math and science courses that play a critical role in influencing student decisions to continue
their studies in degree programs heavily grounded in mathematics and the sciences as well as to
continue their college careers. General Chemistry was an initial focus because of its importance
to a number of degree plans, increasing class sizes as UT Dallas continues to rapidly grow and
historically high D, F and W rates. In this presentation, we will share our efforts to increase
student learning and engagement in General Chemistry through innovations and interventions in
the classroom, laboratory and the campus learning environment with an emphasis on a “learning
by doing” approach. The major changes include the sequence in which content is delivered, the
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use of ARIS (McGraw-Hill’s electronic homework/course management system) for delivery of
“prequizzes” and proctored quizzes through our new Math and Science Success Center, a Peer-
Led Team Learning (PLTL) program and, through departmental discussion, a re-evaluation of
the laboratory’s role as a co-requisite to the lecture course.

2:00 PM - 5:00 PM U-412

S44: Educating the Next Generation: Green and Sustainable Chemistry — Part 2
of 2

Loyd Bastin (Widener University, USA)

This symposium will highlight the incorporation of green and sustainable chemistry across the
curriculum. Papers are sought that will assist educators in providing students at all age levels
with course materials (lecture and laboratory) that illustrate the integration of green and
sustainable chemistry throughout the chemical enterprise. Topics of significant interest include
the relationship between the practice of green chemistry and its impact on designing a
sustainable civilization, pedagogical activities that instill in students the knowledge and practice
of green chemistry, laboratory exercises that facilitate the incorporation of green chemistry
across the curriculum, the impact of green chemistry on chemical hygiene issues, and resources
that facilitate the incorporation of these materials into the curriculum.

2:00 introduction

P662: Development of greener laboratory manuals for introductory chemistry
courses, part 1

P663: Development of greener laboratory manuals for introductory chemistry
courses, part 2

P664: Using energy and sustainability as themes in a non-majors chemistry

2:05 Sally Henrie

2:25 Sally Henrie

2:45 Joe Shane
course
3:05 Loyd Bastin P665: Incorporating green chemistry and engineering into a non-majors
course
3:25 break
3:40 Egl\;;is P666: Teaching green chemistry: The driving force behind the numbers!
4:00 Ana Ison P667: Catalysis in green chemistry: An advanced laboratory course for

undergraduates
4:20 Martin Jones P668: Green chemistry and sustainability in chemistry lecture courses
4:40 discussion

P662: Development of greener laboratory manuals for introductory chemistry courses,
partl

Sally Henrie (Union University, USA)

The intent of this research was to focus on designing appealing and educationally effective
“greener” laboratory manuals for traditional introductory chemistry courses. Targeted courses
were traditional and homeschool first year high school chemistry courses and regular and web-
based non-science majors college chemistry courses. The manuals include engaging experiments
that reinforce the concepts taught in the particular introductory chemistry course and eliminate
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the need for hazardous waste disposal. A kit was developed with Esciencelabs for the web-based
and homeschool manuals. Supplementary teacher’s manuals have also been produced that
include answers to pre-lab and post lab questions in text, unified materials section with supplies
indexed. The website greenchemistrylabs.com was developed to make The Green Chemistry
Laboratory Manual prepared for a traditional high school course available to high school
chemistry teachers along with information on the availability of customized workshops and
laboratory kits through Esciencelabs.com.

P663: Development of greener laboratory manuals for introductory chemistry courses,
part 2

Sally Henrie (Union University, USA)

This presentation is a continuation of “Development of Greener Laboratory Manuals for
Introductory Chemistry Courses, Part 1. It will include a participative demonstration of two of
the experiments found in The Green Chemistry Laboratory Manual. The first experiment to be
featured focuses on different types of chemical bonding while the second experiment helps
students explore the Ideal Gas Law.

P664: Using energy and sustainability as themes in a non-majors chemistry course

Joe Shane (Shippensburg University, USA)

This presentation will describe a university chemistry course for non-science majors which
provides a comprehensive understanding of energy by coupling traditional chemical concepts
and scientific technologies with appropriate economic, political, and legal mechanisms for
monitoring and regulating energy both domestically and internationally. The course focuses on
hydrocarbon, nuclear, and electrochemical energies and how these sources should be balanced
with renewable energy sources for a sustainable society. Two non-traditional assessments are
used to measure students’ ability to apply relevant chemical concepts to a specific energy-related
topic: class presentations and newspaper-style articles written for and reviewed by laypersons.
Sample course materials and supplementary tables of assessment criteria and student data from a
recent class will be provided.

P665: Incorporating green chemistry and engineering into a non-majors course

Loyd Bastin (Widener University, USA)

As part of the College of Arts and Science’s Values Seminar program, I have designed a course
that incorporates Green Chemistry and Engineering into a discussion of environmental pollution.
The Values Seminar at Widener University is a capstone experience in our general education
program for the Colleges of Arts & Sciences and Engineering. There are a multitude of sections
offered each semester on a variety of topics. Students from any discipline within the Arts,
Sciences, and Engineering populate the courses. This particular Values Seminar was designed to
provide a historical perspective of environmental pollution from a chemist point of view. The
course examines the causes, effects, and solutions of environmental pollution. Specifically, we
examined the effect of industry on the environment in addition to examining the effect of
pollution on communities. The course finishes by examining the steps that society and scientist
can take to improve and reverse environmental pollution. Green Chemistry and Engineering is
presented as part of the solution. In order to educate the general public and future policy makers,
we must incorporate Green Chemistry and Engineering into general education courses. Courses
such as the one described here are essential to reach this goal.
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P666: Teaching green chemistry: The driving force behind the numbers!

Dalila Kovacs (Grand Valley State University, USA)

A special Green Chemistry course was offered at Grand Valley State University, GVSU, in
2006. Among other assignments, students designed an electronic survey probing the knowledge
and the interest in learning about Green Chemistry. Under the driving force of the students'
interest, with over 1,600 survey responses, and the imperative need to feel the gap between the
traditional content of industrial processes teaching and the principles of Green Chemistry, we
were compelled to change. The result is a new course, Green Chemistry and Industrial Processes,
based on ‘green' industrial applications. It is a bridge between the principles of Green Chemistry
and industrial processes currently in use, between traditional topics and real-life cases, provided
by the global and the local economy. Partnership with local area businesses constitutes an ideal
ground for challenging the students' ability to analyze and understand the existing problems and
to develop their critical thinking, while finding creative solutions.

P667: Catalysis in green chemistry: An advanced laboratory course for undergraduates
Ana Ison (North Carolina State University, USA)

Although ubiquitous in nature and industry, catalysis is rarely introduced into the undergraduate
laboratory curriculum. Equally absent are chemical examples highlighting current topics of
social importance such as environmental impact of chemical processes and generation of
sustainable energy. Students are given the opportunity to investigate a number of catalytic
systems important in green synthesis, asymmetric catalysis and photocatalytic splitting of water.
The key focus of the course is to move away from cookbook style experiments and introduce
students to the full spectrum of skills necessary to carry out research in the laboratory. In
addition to developing good synthetic skills, strong emphasis is placed on searching, reading and
reviewing the primary literature. Experimental results are reported in the form of ACS style
journal articles by formulating well supported interpretation of data in the context of current
literature.

P668: Green chemistry and sustainability in chemistry lecture courses

Martin Jones (Adams State College, USA)

This presentation will focus on incorporation of green chemistry principles and the relationship
between chemistry and sustainability issues in chemistry lecture courses, specifically organic
chemistry and an upper division chemistry of sustainability course. In the organic class, “Green”
Friday presentations that focus on a specific green chemistry principle are given about every
other week. Inclusion of real-world examples in these presentations demonstrate to the students
that green chemistry is not an abstract concept. For example, discussion of principle 10, design
for degradation, is illustrated by adding both expanded polystyrene and starch packing peanuts in
water — one dissolves and the other does not. Additionally, green chemistry principles are
reinforced as specific reaction chemistry is covered — e.g., the use of alternative acids for
dehydration reactions of alcohols. In the chemistry of sustainability course, green chemical
principles are covered at the start of the class and are revisited as other sustainability topics
(energy, climate change, materials) are discussed throughout the remainder of the semester. Each
student in the class wrote six short papers focused on current topics in chemistry and
sustainability. As groups of three, students conducted a literature research project that culminated
with a presentation on specific topics pertaining to chemistry and sustainability to a general
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audience.

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

S45: Electronic Homework: What Have We Learned? — Part 2 of 2

Margaret Asirvatham (University of Colorado — Boulder, U.S.A)

Electronic homework in general and organic chemistry offers an online tool to keep students on
track in the course. In this symposium, instructors and graduate students are invited to share their
experiences in regard to pedagogical efficacy, student accountability, assessment, and impact on
student learning and knowledge retention.

2:00 introduction

P669: Does quizzing students on electronic homework make a

2:05 Pamela Marks e oo

A SUsan ] . . . .
2:25 Hendrickson P670: Supporting conceptual learning with electronic homework

2:45 Misganaw Gebru P671: Role of online homework on student achievement in general

chemistry

3:05 Steven Rowley P672:_ Using online homework to improve student success in general
chemistry

3:25 break

P673: Electronic homework in the community college setting: Student
survey results

4:00 Jason Overby P674: Electronic homework: What have | learned?
4:20 ElImo Mawk P675: Three different homework systems, three different approaches
4:40 discussion

3:40 Shawn Kellie

P669: Does quizzing students on electronic homework make a difference?

Pamela Marks (Arizona State University, USA)

Electronic homework has become an attractive alternative to handwritten homework or ungraded
homework in large-enrollment chemistry courses. While there seems to be many advantages to
electronic homework, some may still question its role in conceptual understanding and
knowledge retention. For example, some students may focus on “getting through the assignment
on time” rather than trying to understand the underlying concepts. Some students do not view the
electronic homework as a stepping stone to preparing for the exam, no matter how similar. How
can we maximize student learning with electronic homework? One possibility is to quiz students
directly on their homework. Knowing that they will have similar questions in a quiz setting,
students may spend more time trying to understand the concepts in their electronic homework so
they can do well on the quiz. At Arizona State University, two sections of Introductory
Chemistry were assigned the same electronic homework assignments for a semester (Spring
2010). Students in one section were given timed quizzes using pools of questions (some
randomized) from the online homework for each chapter. The quizzes were set up so that each
student got a different set of quiz questions to minimize cheating. The students in the other
section were not given quizzes on the online homework. This presentation will provide a
comparison of attitudes and performance of the students in these two Introductory Chemistry
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courses.

P670: Supporting conceptual learning with electronic homework

Susan Hendrickson (University of Colorado, USA), Laurie Langdon (University of Colorado,
USA)

One area where electronic homework systems have lagged behind current pedagogical trends is
in the availability of conceptual questions. These questions typically involve the use of graphics
and are more challenging to randomize than numerical questions. For both of these reasons,
conceptual questions are difficult to adapt for electronic delivery. However, we have developed a
database of conceptual questions that emphasize the ideas presented in our weekly General
Chemistry recitation sessions. Examples of these conceptual questions and ideas for adapting
existing questions will be presented.

P671: Role of online homework on student achievement in general chemistry

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

In order to learn the role of online homework on student achievement in general chemistry, an
assessment was made on the impact of online homework on student learning in general
chemistry, particularly in comparison to i) traditional paper-based homework, ii) no homework
but quizzes and/or clicker questions, and iii) lecture only classes. Scores from the OWL
homework assignments and final exams were used to measure the learning outcomes. SAT
scores were used to examine if there were significant differences among students’ chemistry
background during admission. To get first hand information on how students perceive the
effectiveness of online homework on their performance, an online survey was conducted. The
survey indicated that there was no major difference between students’ attitude toward the
effectiveness of online homework and of the traditional paper-based homework. Responses to
one of the survey questions (If homework is defined as anything you do outside of laboratory or
class, what type of homework do you believe is more effective?) indicated that 49.7% of the
respondents chose Web-based homework (Online homework) as the more effective type of
homework while the other 50.3% chose Traditional paper-based homework. They were also
given an open-ended question to explain why they chose what they had chosen. The survey
results will be discussed

P672: Using online homework to improve student success in general chemistry

Steven Rowley (Middlesex County College, USA)

Online homework was introduced into the general chemistry curriculum at Middlesex County
College with the hope that overall student success in the course would improve. Evidence will be
presented that shows an improvement in student success since the introduction of online
homework, and also how final grades that students receive in the general chemistry course are
tied directly to their use of online homework.

P673: Electronic homework in the community college setting: Student survey results
Shawn Kellie (Elizabethtown Community &Technical College, USA)
In spring 2010, Elizabethtown Community and Technical College began using Mastering
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Chemistry in its General Organic and Biological Chemistry classes and OWL in its General
Chemistry classes. Student surveys were given at the beginning and end of the semester to gauge
student attitudes about chemistry and electronic homework. Additionally, student success rates
and retention rates are compared to previous semesters in which electronic homework was not
used.

P674: Electronic homework: What have | learned?

Jason Overby (College of Charleston, USA)

Since adopting electronic homework over 8 years ago, what lessons have | learned? This
symposium will examine the role and outcomes of online homework implemented in my courses
from the beginning to my current courses. Included will be a discussion of how | have expanded
the use of online homework from general chemistry to an advanced inorganic course.

P675: Three different homework Systems, three different approaches

Elmo Mawk (Texas A&M University, USA)

In this session, the presenter’s experiences using three homework systems, OWL, CAPA and
BlackBoard will be discussed. The homework systems range from prepackaged software systems
where students purchase access (OWL) to open source (CAPA) and learning management
systems (BlackBoard) where students have free access. The advantages and disadvantages of
each system in regards to student acceptance, instructor involvement and system flexibility will
be discussed.

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

S55: Food and Cooking in the Chemistry Curriculum — Part 1 of 2

Raymond Shively (Baldwin-Wallace College, USA)

The symposium is designed to share ideas, topics, innovations and approaches to the teaching of
the chemistry of food and cooking. The topic is growing in popularity in courses for non-
chemistry majors. Presentations are welcomed in areas that serve non-majors, majors, and
undergraduate research.

2:00 introduction
2:05 Sally Mitchell  P676: Food for thought
2:25 Deborah P677: Kitchen chemistry: A crash course for non-majors

Bromfield Lee
P678: The kitchen chemistry sessions: Molecular cuisine as a high impact

2:45 Subha Das delivery system to make science palatable in a laboratory course

3:05 Eyﬁggith P679: Using a dietary journal to teach science to non-majors

3:25 break

3:40 Sunil Malapati  P680: Web-enhanced tools to teach food chemistry to non-majors

4:00 Raymond P681: Cooking for 35: The use of demonstrations and activities in the
"7 Shively science of cooking

4:20 discussion
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P676: Food for thought

Sally Mitchell (Syracuse University, USA)

Foods are complex mixtures of chemicals that interact and react during processing, storage, and
cooking in ways that affect the nutritional value, flavor, texture, color, and safety of the final
product. Food chemists rely on virtually all the branches of chemistry to understand the
properties of foods and to apply this understanding toward improving the quality and nutritional
value of our food supply. Food examples offer relevant connections to basic chemical principles,
common chemical reactions, as well as providing an appealing hook to capture the interest of
most anyone who likes to cook, enjoys good food, or aspires to a career in food science or
nutrition. This presentation will highlight some of the activities | use to teach chemistry concepts
through food science.

P677: Kitchen chemistry: A crash course for non-majors

Deborah Bromfield Lee (Elon University, USA)

Chemistry studies ways in which materials behave and interact in order to explore everything in
the world around us. It helps to explain activities in our daily lives including what we see, taste,
touch, smell and hear. Food and its preparation is possibly the oldest and most common
application of chemistry. However, students often do not make or know these connections
between their world and the chemical principles dictating them. Our appetites for the connection
between chemistry and cooking have been wet by television programs such as “Good Eats.” A
crash course for non-science majors provided a connection between cooking and chemistry as it
is designed to provide students with the opportunity to make simple connections between food
related issues and chemistry. This ‘Kitchen Chemistry’ class was taken as a short 3-week winter
term course which met for 5 days a week at 3 hours each day. Students gained a better
understanding of chemical phenomena behind food preparation, cooking materials and
knowledge of the chemicals comprising food. Students explored this knowledge through in-class
activities, laboratory exercises and food preparation activities such as biscuit baking and candy
making. Various ‘Good Eats’ episodes were incorporated so students could make additional
connections between the science and the application in the kitchen. Furthermore, students
explored their own interests through a research paper and presentation to their classmates. An
outline of the course including topics covered, activities and sample of the presentations will be
presented.

P678: The kitchen chemistry sessions: Molecular cuisine as a high impact delivery system
to make science palatable in a laboratory course

Subha Das (Carnegie Mellon University, USA)

The ability to alter and customize the texture and appearance of food and edible ingredients has
long been possible through advances in food science and technologies. Molecular cuisine, or the
popular misnomer ‘molecular gastronomy’ that has burgeoned in recent years, is the adoption of
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ingredients, techniques and equipment typically used in scientific laboratories. These high
impact foods and recipes created by chefs provide a unique opportunity to use the known science
of food to engage and teach basic principles and advanced topics in chemistry and biochemistry.
Here | will describe a lecture, demonstration and 'laboratory' course that uses specific
contemporary 'molecular cuisine' elements to highlight how scientific principles permeate
students’ everyday life and to enhance students’ knowledge of chemistry and the scientific
method. In particular, a series of demonstrations and laboratory/kitchen experiments conducted
in groups that culminate with students applying chemistry and biochemistry to adapt and develop
novel recipes and food presentations. This course is offered at two levels — one for non-science
majors and freshmen and the second for science majors who have significantly greater prior
knowledge in chemistry.

P679: Using a dietary journal to teach science to non-majors

Elizabeth Pollock (Richard Stockton College of New Jersey, USA)

General education courses are intended to ensure that all college students are broadly educated
and have some basic scientific literacy. A Food Science course was developed to encourage
students to recognize the role of science, and particularly chemistry, in every day life. Many
students come into the course hoping that it will be a nutrition class. In order to achieve the
primary goals of the course as a science course while still meeting some of the student’s
expectations, a dietary journal assignment was introduced. The project encourages students to
explore nutrition and the role of food in their own lives independently by monitoring their
personal habits over the course of multiple weeks. The results of the self-study are then written
up in the form of a scientific journal article. Students gain knowledge of the scientific process,
learn to use writing as a tool to foster a better understanding of science and themselves, and
become familiar with key ideas within nutrition science.

P680: Web-enhanced tools to teach food chemistry to non-majors

Sunil Malapati (Clarke College, USA)

Exploring Chemistry through Food makes science fun and approachable to a non-science major.
The wealth of information and tools available on the internet allows traditional lecture sessions
to be replaced by online assignments and discussions. Food Chemistry was developed as a
Hybrid course with the help of an Instructional Designer at Clarke College, with face-to-face
meetings scheduled once a week and the rest of the course-work completed online. The design of
the course included a critical analysis of learning objectives and evaluation of each step along the
design process. During the teaching of the course, Blackboard was the primary online interface,
with weekly discussions, quizzes, and assignments that expanded to include several online
databases. Instructor generated handouts supplemented the information on the web. In addition to
assignments, students collaborated on wikis on topics such as Molecular Gastronomy, High
Fructose Corn Syrup, etc. Formal assessment of student work included a take-home final exam
and an in-class presentation, besides weekly quizzes, discussions and blogging. Students showed
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a very high level of engagement with consistent participation in discussions and blogging.
Summative evaluation at the end of the semester indicated a high level of satisfaction with both
the content and the delivery of the course.

P681: Cooking for 35: The use of demonstrations and activities in the science of cooking
Raymond Shively (Baldwin-Wallace College, USA)

Demonstrations and classroom activities maximize student interest and involvement in a
chemistry course developed for non-majors titled The Science of Cooking and Flavor. The goals
of the course are to improve the scientific literacy of students from a wide range of disciplines
the majority of who have never taken a college-level science course. A secondary goal is to
broaden their knowledge of the culinary arts with an emphasis on tasting different foods and
experimenting with different cooking techniques. The enjoyment of cooking and eating are at the
heart of all chosen topics to help make the students life-long learners. Although the course has
neither a lab component nor adequate kitchen facilities, many demonstrations have been
developed for the standard lecture room that allow for student participation. Specific
demonstrations will be described including necessary equipment lists and tips along with the
pitfalls that have been experienced over years of trial and error. Discussion topics that connect
the demonstrations to specific chemical concepts and assessment measures will be shared.
Successful, ambitious, and sometimes chaotic activities have resulted in increased student
involvement in the class material and as an avenue to explore topics in greater scientific depth.

2:00 PM - 5:00 PM U-415

S46: Inquiry Activities for High School Teachers - Part 2 of 2

Julie Henderleiter (Grand Valley State University, USA)

This symposium is for high school teachers who have tested inquiry activities they wish to share
with their peers. The activity along with classroom results demonstrating its strengths are
expected. Handouts or electronic copies of both student and teacher materials are encouraged.

2:00 introduction
205 llkay Buket Atac P682: Inquiry based lab activity to address the concepts of reversibility,
7 Ozdemir incomplete conversion and dynamic equilibrium

P683: Guided inquiry for establishing particulate, symbolic and
macroscopic understandings of physical and chemical changes

2:45 Michelle Mason P684: What the fizz?
3:05 Joe O'Malley P685: Particulate models: Improving understanding of bonding

2:25 Chad Bridle

P682: Inquiry based lab activity to address the concepts of reversibility, incomplete
conversion and dynamic equilibrium

Ilkay Buket Atac Ozdemir (Marmara University, Turkey)

The purpose of this study was to measure the effectiveness of an inquiry based lab activity in
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helping students to understand incomplete conversion, reversibility and the dynamic nature of
chemical equilibrium. To analyze the effectiveness of inquiry based lab activity a pre-
experimental design was implemented in a high school with 39, Grade 11 students in Istanbul,
Turkey. Data collected in verbal form through questionnaires were coded numerically and
analyzed to examine the impact of inquiry based lab activity on students’ conceptual
understanding of incomplete conversion, reversibility and dynamic nature of chemical
equilibrium. Learning gains were identified for students who differed in terms of their
performance during the lab activity. Repeated measures of ANCOVA was used for analysis of
data and results indicated that students’ molecular representation of the equilibrium state were
not significantly different in terms of their performance during the lab activity. ANCOVA
measures indicated no significant difference in retention scores (midterm grades) of student
groups who differ in terms of their inquiry based lab activity scores. When the contribution of
the inquiry based lab activity of a transfer test (weak acid and base equilibrium) was examined,
results indicated a significant difference between inquiry based lab activity scores and transfer
scores. Results implied that the inquiry based lab activity helped students to understand
reversibility and incomplete conversion concepts.

P683: Guided inquiry for establishing particulate, symbolic and macroscopic
understandings of physical and chemical changes

Chad Bridle (Grandville High School, USA)

In describing changes in matter, students often rely on macroscopic observations based on prior
knowledge. While such categorization is effective for their daily lives, it becomes problematic in
the detailed study of matter within a traditional chemistry course. Students must clearly establish
particulate-level concepts of chemical and physical changes in order to effectively understand
many chemical concepts. Only when such understandings are clarified can students evaluate the
effectiveness of various macroscopic observations in determining if a change is physical or
chemical. Two-dimensional, particulate-level representations of various physical and chemical
changes were used to guide students in constructing an understanding of changes in matter at the
atomic level. Then, students explored the changes that were represented in the models in a
laboratory setting. This allowed students to determine how their lab observations correlated to
their particulate understanding of physical and chemical changes. Facilitation notes and potential
student responses will be provided.

P684: What the fizz?

Michelle Mason (Portage Northern High School, USA)

Verification lab activities are a very common way for high school students to experience
stoichiometry, but is there a better way? This activity, developed as part of the Target Inquiry
program at Grand Valley State University, will highlight an inquiry activity that uses a concrete
physical experience to teach stoichiometry as opposed to the more traditional, mathematical
methods. In the experiment, students use their sense of taste to discover reaction proportions. A
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description of the experiment, student results, and teacher reflections will be presented.

P685: Particulate models: Improving understanding of bonding

Joe O'Malley (City Middle/High School, Kent, USA)

Chemistry is one of the more difficult high school subjects and understanding what happens at
the atomic and subatomic level is one of the more difficult concepts for many students. The
particulate level is abstract to the students and it is important to the understanding of other
concepts in the class. In the activity - | Want to Bond with You — students build color coded,
concrete, three dimensional models of atoms and molecules and with guided questioning
construct a conceptual understanding of covalent and ionic bonds. An overview of the activity,
sample student data, teacher facilitation tips, and evaluation of the activity will be presented.

2:00 PM - 5:00 PM WH-118

S56: Pedagogical Strategies for the 21st Century
Angelia Gibson (Maryville College, USA), Tyson Miller(University of Connecticut, USA)
This symposium focuses on unique pedagogical approaches to difficult or complex topics in the

chemistry.
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P686: Reinforcing biochemical concepts using critical analysis of
advertising claims

P687: The journal club model for enhancing data interpretation skills in
an undergraduate course

P688: Get charged up! Teaching about galvanic cells

P689: Addressing misconceptions in electrochemistry by the unification
of the physical sciences

break

P690: ITS Chemistry! The development, implementation and
evaluation of an intervention programme aimed at developing thinking
skills in chemistry

P691: Geometrical basis of the periodic table and resulting shapes of
atomic orbitals

P692: Understanding acid-base and redox chemistry through Goldilocks
Diagrams

P693: Molar equivalents (me's) and general stoichiometry

P686: Reinforcing biochemical concepts using critical analysis of advertising claims
Stephanie Dew (Centre College, USA)

We are constantly bombarded with advertising. Much of this advertising claims that if you use
their products, you will be thinner, younger looking, and have more energy. In the intermediary
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metabolism section of biochemistry, we particularly discuss energy flow and obesity. Comparing
the claims of various advertisements with physiological realities not only reinforces concepts
about energy flow and metabolism, but also makes students view advertising claims with greater
skepticism. These advertisements also provide a lighter moment in the classroom, since they can
be hilariously awful.

P687: The journal club model for enhancing data interpretation skills in an undergraduate
course

Angelia Gibson (Maryville College, USA)

A curriculum-integrated weekly “journal club” provides a format for corporate discussion and
analysis of primary literature in an Advanced Topics in Biochemistry and Molecular Biology
course at Maryville College in Maryville, TN. The model has been used for 4 semesters,
enrolling a total of 41 undergraduate students. To maximize the extent to which key biochemical
concepts and techniques are covered and to ensure cohesion between basic course content and
journal club topics, a schedule of topics/techniques is developed by the instructor and distributed
to the students on the first day of class. Each student is responsible for selecting a journal article
and summarizing and analyzing the article in a formal presentation to the class. Graded peer
discussions of the journal article follow each presentation. At the end of the course each year,
students are asked to rank major course assignments, including labs, lectures, and journal clubs
on a 5-point scale with regard to the benefit each activity provided toward meeting course
objectives. The results of the surveys suggest that students find “preparing for/presenting journal
club” to be more beneficial than any other class activity for “enhancing data interpretation and
scientific reasoning skills”. A quantitative summary of survey data will be presented along with a
more qualitative summary derived from anecdotal experience, faculty perceptions, and student
comments. The “journal club” appears to be a successful model for improving data interpretation
skills and enhancing student-instructor communication. Ideas for improving the journal club
model and implementing it in other courses will be discussed.

P688: Get charged up! Teaching about galvanic cells

Dennis Kliza (The Kinkaid School, USA)

Electrochemistry is the study of the relationships between electricity and chemical reactions.
Additionally, the energy released in a spontaneous oxidation/reduction reaction can be used to
perform electrical work through a galvanic cell. Chemistry students seem increasingly
unprepared for the types of questions presented on the AP examination in this area. This
presentation (with handout) is designed to teach the fundamentals of the galvanic cell and will
help prepare teachers and students for the types of problems students will be required to solve on
the AP examination.

P689: Addressing misconceptions in electrochemistry by the unification of the physical
sciences

Sorangel Rodriguez-Velazquez (North Carolina State University, USA)

Electrochemistry is the area of chemistry that studies the conversion of chemical energy to
electrical energy. Conceptual understanding of an electrochemical system requires the
integration of physics concepts such as current, electrical potential, and energy. Macro
phenomena in electrochemistry such as the difference in voltage reading or the lighting of the
bulb in an electrochemical cell could be explain using micro representations from physics. In
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addition, language plays an important role in the learning process. Words that we use in our
daily-life can have a complete different meaning when we use them in science. Even so,
sometimes scientists use the same word to describe different models or concepts. For example,
equilibrium in chemistry is defined as a dynamic condition whereas in physics it is a static state.
This discrepancy could lead to misconceptions among students, especially those taking both
courses. We propose a unified model for teaching concepts such as electrochemistry. Physics and
chemistry should not be studied as separate, disconnected subjects but as an interconnected
physical sciences approach. The advantages of this approach will be assessed in this research as
we investigate some of the challenges students confront when studying the abstract concepts
involved in electrochemistry. We are currently working on the development of teaching models
that incorporate physics into chemistry lectures. We aim at helping students familiarize
themselves with the macro and micro representations in chemistry in order to obtain conceptual
understanding of an electrochemical process.

P690: ITS Chemistry! The development, implementation and evaluation of an intervention
programme aimed at developing thinking skills in chemistry

Maria Sheehan (University of Limerick, Ireland)

It is well documented that Chemistry is among one of the most difficult and conceptually
challenging subjects on the school curriculum. Chemistry by its nature is abstract and requires
formal operational thought. Another aspect that explains why pupils find particular topics in
Chemistry difficult is the area of chemical misconceptions. The misconceptions pupils’ possess
about topics in Chemistry have a major effect on the learning and understanding of new
information in Chemistry. Misconceptions held by the learner prevent further learning and
understanding of many Chemistry topics. ‘ITS Chemistry’ stands for Increasing Thinking Skills
in Chemistry. It was heavily influence by the Cognitive Acceleration through Science Education
(CASE) philosophies but integrated these strategies and methodologies into the current Irish
Leaving Certificate Chemistry syllabus. The programme aimed to develop thinking skills,
address misconceptions and alleviate difficulties pupils are having with a number of topics on the
Chemistry syllabus. The research questions to be answered by this investigation are as follows: -
Can cognitive acceleration be achieved through infusing a successful cognitive acceleration
technique into the normal Irish Chemistry syllabus? - Can general Chemistry misconceptions be
addressed at the very beginning of the Leaving Certificate Chemistry course and as a result
alleviate difficulties pupils have with different Chemistry topics, in particular the Particulate
Nature of Matter and the Mole? - Does this research-based teaching strategy increase pupils
understanding of the Particulate Nature of Matter and the Mole? Initial results indicate that both
teachers and pupils have found this approach interesting and beneficial.

P691: Geometrical basis of the periodic table and resulting shapes of atomic orbitals
Charles Heller (Blinn College, USA)

The electron is a ‘quantum entity’. Atomic spectra and the periodic relationships as expressed in
the Periodic Table of the Elements (PT) provide the grand overview of the structure of nature at
the atomic level. The ‘Stylized Form’ and ‘Simple Math Approach’ to the PT as illustrated with
5 inter-meshed math relationships is utilized as an organizational tool to correlate many concepts
and to form the basis of a new simple geometry based ‘Electronic Standing Wave Model’
(ESWM) for the derivation of the shapes of the atomic orbitals and ultimately, the PT. The
ESWM is based on an assumed quantized spherical electrical (and perpendicular magnetic)
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shape for the ‘energy field’ of the electron (in an s-orbital) that is altered by the application of
increased numbers (and orientations) of ‘nodal planes with increasing energy levels and larger
volumes of space’ as the atomic number and shell number increases. The following results, based
purely on quantized geometrical considerations, occur per shell: s-orbitals, no nodal plane; p-
orbitals, one nodal plane; d-orbitals, two nodal planes; f-orbitals, three nodal planes and three
different nodal plane sets. The driving factor for the geometrical shapes of the orbitals involves
correlations between the arrangement of the PT with the ‘classical interpretation’ of the quantum
numbers coordinated with the ‘new concept’ of the numbers and orientations of nodal planes.
Physical models are utilized as illustrations and teaching tools to correlate the ESWM with
published orbital shapes.

P692: Understanding acid-base and redox chemistry through Goldilocks Diagrams

Bill Myers (University of Richmond, USA)

Many concepts in chemistry make more sense when considered from the perspective of
"Goldilocks Diagrams". This point of view will be presented as applied to concepts of Acid-Base
and Oxidation-Reduction Chemistry, and a case will be made for how student comprehension
can be increased with this approach.

P693: Molar equivalents (me's) and general stoichiometry

Don Kosterman (Paris Junior College, USA)

The concept of stoichiometry confuses and appears illogical to many chemistry students.
Initially, they see the molar relations of reactants and products in balanced equations. Then, as
mass relations, solution concentrations, gases and their properties, and other chemical concepts
are added to stoichiometry, students usually become completely lost in the logic needed to solve
these problems. They are further limited by their incompetency in the dimensional analysis
approach to solving multi-step problems. A concept of molar equivalents has been derived from
a generalized chemical reaction to form a root equation for stoichiometry that helps students
solve stoichiometry problems. Molar equivalents are further defined from equations of the mole
studied in various chemistry topics and substituted into the root equation. The concept allows
students to use a one-equation approach to solve types of problems involving moles, particles,
masses, solutions, gases, and electrolysis stoichiometry in any combination of types. The
approach can also be extended to include the stoichiometry of thermochemical reactions. Student
proficiency in writing correct chemical formulas, determining molar masses, and making single-
step conversions of measurements to the proper units needed to substitute into the one-equation
stoichiometry developed by use of molar equivalents is still necessary for their success. Units are
still used throughout the mathematical process of problem computation. This is not an
elimination of the dimensional analysis approach to solving chemistry problems. It is a
streamlined process of setting up stoichiometric calculations in a logical manner using equations.

2:00 PM - 5:00 PM WH-310

S57: Physical and Computational Chemistry in the Undergraduate Curriculum:
Applied, Interesting, and Relevant — Part 2 of 2

Craig Teague (Cornell College, USA)

Key aspects of student engagement are student interest and the ability of students to see the
applicability and relevance of the material to their immediate world and/or their future careers.
This symposium focuses on these aspects of physical and computational chemistry. One session
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focuses on the use of computational chemistry in undergraduate classrooms and laboratories.
Activities range from classroom activities (demonstrations, simulations), stand-alone laboratory
experiments, supplements to wet laboratory experiments, an entire course, and in undergraduate
research. Presentations at all levels of the undergraduate curriculum are included. A second
session explores non-computational physical chemistry lecture instructional material and
laboratory experiments that make physical chemistry interesting and relevant to students.

2:00 introduction

P694: Virtual drug screening as a tool to advance understanding of
biochemistry in a freshman research class

2:25 Roy Jensen P695: Computational chemistry first!
P696: Incorporating computational chemistry exercises throughout the

2:05 Josh Beckham

2:45 Stacey organic laboratory curriculum: From understanding molecular geometry to
Stoffregen ST .
rationalizing observed reactivity
3:05 Keith Kuwata P697: Developing an elective course on applications of electronic structure
theory
3:25 break
3:40 Jean du Toit  P698: Molecular modeling, a new exciting part of a chemist’s toolbox
4:00 Jason P699: Undergraduate research in computational nanophotonics
Montgomery
4:20 discussion

P694: Virtual drug screening as a tool to advance understanding of biochemistry in a
freshman research class

Josh Beckham (The University of Texas at Austin, USA), Kathryn Kavanagh (The University of
Texas at Austin, USA), Bradley Wallentine (The University of Texas at Austin, USA)
Computational chemistry is able to model molecular interactions in ways that were not practical
several years ago. In the context of the chemistry classroom, this technology is able to provide
another method of interaction that serves visual learners well. UT-Austin supports a program, the
Freshman Research Initiative, which allows students to participate in large-scale research
projects, called Research Streams, that teach core concepts through research in lieu of lower-
division chemistry lab courses. The goal of our project, The Virtual Drug Screening Stream, is to
utilize computational chemistry to discover new therapeutic drugs for diseases and pathogens.
Students used the PyMol program to visualize protein and ligand structures in 3 dimensions.
Thousands of ligands were then fit by each student into the protein target with a commercially
available, LINUX based molecular docking program called GOLD on the shared TI3D Drug
Discovery Cluster - containing 64 parallel processors. Students worked in a standard computer
lab running Windows. Secure Shell allowed remote connections for secure file transfers and an
interface with the LINUX command line console. For each docking conformation of a ligand the
program generated a Fitness Score which quantified the relative strength of the binding to the
active site of the protein. Students selected ligands with the highest scores to proceed with wet-

Page 35



Wednesday Afternoon Program - 21st BCCE - 2010

lab biochemical assays to confirm inhibitory activity and use for further validation. The virtual
drug screening stream allows students to learn biochemistry in an application-driven context that
provides motivation for their work while simultaneously improving their computational skills.

P695: Computational chemistry first!

Roy Jensen (Grant MacEwan University, Canada)

Physical chemistry — filled with strange characters and challenging mathematics — is
considered challenging by students. However, an understanding of physical chemistry provides a
basis for understanding chemical reactivity in synthetic and analytical chemistry. MacEwan is
teaching computational chemistry as the first physical chemistry course after general chemistry.
This presentation looks at the course content and the benefits student have in future physical,
analytical, organic, and inorganic chemistry courses.

P696: Incorporating computational chemistry exercises throughout the organic laboratory
curriculum: From understanding molecular geometry to rationalizing observed reactivity
Stacey Stoffregen (University of Wisconsin — River Falls, USA), Karl Peterson (University of
Wisconsin — River Falls, USA)

For several years the University of Wisconsin — River Falls Chemistry Department has made use
of Spartan software to highlight the capabilities of computational chemistry in our organic
laboratory curriculum for chemistry majors. In 2009 we significantly increased the number of
experiments making use of computational chemistry exercises and have incorporated them in
both our traditional organic and our Organic First laboratory curricula. All exercises are
performed using Spartan Student Edition Software. Students are initially introduced to
computational chemistry through a stand alone Process Oriented Guided Inquiry Learning
exercise that makes use of geometry optimization calculations to explore, 1) several aspects of
molecular geometry (bond lengths and angles), 2) the relative stability of constitutional and
stereoisomers, 3) the contribution of various resonance structures to resonance hybrids, and 4)
the relationship between energy and internuclear distance in a diatomic molecule. Additional
computational chemistry exercises have been incorporated in subsequent technique-based and
preparative experiments to supplement the students’ understanding of the results obtained via
experimentation in the wet laboratory. Exercises include the examination of, 1) reactant LUMOs
to understand and predict reasonable reaction mechanisms, 2) dipole moments to explore the
separation of various compounds via thin layer chromatography and, 3) the heats of formation of
intermediate and product structures to rationalize observed product distributions. In this
presentation, we will provide the details of the eight exercises with computational chemistry
components that we use in our two-semester organic laboratory sequence.

P697: Developing an elective course on applications of electronic structure theory
Keith Kuwata (Macalester College, USA)
| have developed an elective course in computational chemistry that focuses on the applications
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of electronic structure theory, my main area of expertise. Weekly three-hour class meetings
include lectures, in-class computer exercises, and initial work on problem sets. These
assignments and a final project are the main graded activities of the semester. Choices such as
making organic, not physical, chemistry, the prerequisite, not including quizzes or tests, and
limiting the scope of the course will be rationalized and opened up for discussion.

P698: Molecular modeling, a new exciting part of a chemist’s toolbox

Jean du Toit (North-West University, SA, South Africa)

Traditionally chemistry has been restricted to hands-on experimentation. However, this has cost
implications, product availability and waste removal. Modern molecular modelling techniques
enable chemists to virtually simulate chemical reactions and test chemical enquiries. This study
shows how computer chemistry can be used for the entire research process. Molecular structures
and mechanisms can be shown in a highly visual way to assist in the learning process. Inquiry
based modelling research enables students to safely explore chemical reactions allowing them
the freedom of trying without fear of failing or incurring accidents. By systematically using
modelling throughout the research process students can be shown each step clearly with
understandable examples assisting in the learning process. Students can obtain better ownership
of their learning process and difficulties in the classroom can be illustrated step by step to aid in
the understanding of complex theories and difficult concepts.

P699: Undergraduate research in computational nanophotonics

Jason Montgomery (Florida Southern College, USA)

Nanoscience is at the forefront of much of today's scientific research, yet few undergraduates,
especially at small baccalaureate institutions, have the opportunity to delve into this thriving
field. Computational chemistry provides a useful and cost efficient way to introduce the
sometimes bizarre behavior seen at the nanoscale. In this presentation, | will discuss the
implementation and success of undergraduate research in computational nanophotonics in my
group at Florida Southern College. Computational nanophotonics involves using finite-difference
time-domain codes to solve Maxwell's equations, which would govern the interactions of light
with small metallic nanoparticles or structured metallic films. Students are exposed to a variety
of skills, including the use of Unix/Linux operating systems, basic scripting and programming,
and running massively parallel computations. An emphasis is placed on the cost of convergence,
which is at the crux of many Computational Chemistry applications. A comparison will be made
between the theoretical and experimental results for the absorption of silver nanoparticles, a
workable undergraduate Chemistry experiment. The results presented will represent the work of
freshman Chemistry students and should help shed light on the viability and value of introducing
Computational Chemistry research to students earlier in their education.

2:00 PM - 5:00 PM U-411
S64: Research in Chemistry Education — Assessment (1)
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Christopher Bauer (University of New Hampshire, 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 Justin M. P700: ChemP_athg: E_valuat!on of an or_1|ine portal to ChemEd Digital Library
Shorb resources for intrinsically linked learning
995 Kelly P7_01: When a §im works: An interview study of two PhET simulations on
Lancaster acid-base solutions
2:45 Xiaoying Xu P702: Using theory and factor analysis to guide instrument refinement
3:05 Ushiri P703: Participation patterns within arguments constructed by students in
Kulatunga small groups
3:25 break
3:40 Jeffrey Pribyl P704: Comparison of grading students work via hand grading and electronic
grading
4:00 Cianan P705: Impacts of faculty development workshops on the students of faculty
Russell attendees
.~ Ellen P706: Long-term effects on teaching quality: The Target Inquiry model for
"7 Yezierski high school chemistry teacher professional development
4:40 Debbie P707: Does participation in a research experience for teachers (RET)

"~ Herrington program improve inquiry lessons in high school chemistry classrooms?

P700: ChemPaths: Evaluation of an online portal to ChemEd Digital Library resources for
intrinsically linked learning

Justin M. Shorb (University of Wisconsin — Madison, USA), John Moore (University of
Wisconsin — Madison, USA)

Many online resources for teaching chemistry are available and much effort has been expended
to use these resources as ancillaries to textbooks or tutorials for courses. Does using
predominantly online tools help or hinder student learning?

As part of the NSF-sponsored National Science Distributed Learning (NSDL) project, the
ChemEd DL is developing an online textbook built on the ChemPRIME wiki, which is available
to both teachers and students. The goal of ChemPaths is to create a (free) portal that melds
textbook, video, interactive applets, and tutorials into one cohesive online presentation.
ChemPaths intrinsically links textbook sections to other textbook sections, to other tutorials, and
can be linked to from online Moodle homework assignments. The student interface incorporates
video, rotatable Jmol structures, animations, an interactive periodic table, and a dynamic
glossary. Instructors who prefer to assign chapters out of sequence can develop their own
pathways through the chemistry content, in effect creating their own textbooks that incorporate
video, animations, and other online resources.
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Usage of this online resource as a textbook replacement has been evaluated in an Advanced
General Chemistry one-semester accelerated course. An experimental group of 80 students was
matched pair-wise with students from a control pool of over 400. Learning gains were evaluated
by both pre- and post-tests involving both quantitative and qualitative questions over
thermochemistry and chemical equilibrium and standardized sections of final exams. Results and
supporting inferences from attitudinal and usage surveys will be reported.

P701: When a sim works: An interview study of two PhET simulations on acid-base
solutions

Kelly Lancaster (University of Colorado, USA), Robert Parson (University of Colorado at
Boulder, USA), Katherine Perkins (University of Colorado, USA), Noah Podolefsky (University
of Colorado, USA)

The goal of the PhET project is to develop a suite of interactive simulations to improve the way
science is taught and learned. Central to every sim design is the question of how to create an
environment that will encourage student exploration. Here we present results from an interview
study of two PhET sims that address the same learning goal - acid-base solutions - but differ in
the amount of implicit scaffolding given to students. We perform a qualitative analysis of the
interviews, focusing in particular on how sim complexity affects student engagement and
learning of acid-base chemistry. In sum, PhET sims are not only tools for learning science, but
they are also tools for the study of how science is learned.

P702: Using theory and factor analysis to guide instrument refinement

Xiaoying Xu (University of South Florida, USA)

Assessment is an essential component of education. This work presents the evaluation and
refinement of a chemistry attitude measure, Attitude toward the Subject of Chemistry Inventory
(ASCI), for college students. In the Spring 2009 semester, the original 20-item ASCI (V1) was
administered to the college students enrolled in General Chemistry course during regular lab
time. The refined versions of ASCI (V2) included eight-item from V1, which capture the
cognitive and affective components of the tripartite attitude framework. ASCI (V2) was
administered to the students in General Chemistry | Peer-led class sections. The two-factor
(a€ceintellectual accessibilitya€l] and a€ccemotional satifactiona€«=) correlated structure was
supported by confirmatory factor analysis. To our knowledge, this work represents the first time
in the area of chemical education that a benchmark for scale development was successfully
implemented to refine an existing instrument. The talk will focus on the reasonable form based
on factor analysis and theory.

P703: Participation patterns within arguments constructed by students in small groups
Ushiri Kulatunga (University of South Florida, USA), Jennifer Lewis (University of South
Florida, USA)

Our current work focuses on the use of Toulmin’s argumentation scheme to trace argumentation
in peer-led sessions for a General Chemistry I course. We utilize a coding scheme based on
Toulmin’s (1958) argumentation model and a framework for assessing arguments based on both
their strength and the extent to which students collaborated in their construction. Data was
collected by video recording weekly peer-led sessions with a focus on one or two cooperative
learning groups. Analysis of the data has revealed that students frequently engage in co-
constructed arguments and support their claims with evidence, but do not elaborate on their
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reasoning to further validate explanations. Peer leader intervention has shown a positive
influence on strengthening the arguments, but students are often able to resolve wrong claims on
their own without peer leader assistance. This presentation focuses on the participation patterns
of the students in the co-construction of arguments within groups, including findings in which
some students provide more challenging components such as warrants, backings and rebuttals
while other students provide the simple components such as claims and data. This presentation
will suggest steps that peer leaders (or others who facilitate small group work) can take in order
to address such equity issues.

P704: Comparison of grading students work via hand grading and electronic grading
Jeffrey Pribyl (Minnesota State University — Mankato, USA), M. Hadley (Minnesota State
University — Mankato, USA), John Kaliski (Minnesota State University — Mankato, USA)
Students work samples were graded by three pairs of graders. These work samples were from
students enrolled in either an introductory chemistry course or a nursing chemistry course. These
samples represented a variety of questions from short answer to computational questions to essay
(paragraph long) responses. The graders were randomly assigned which questions to grade and
which method (hand graded or electronic graded) to use to grade the work. Electronic grading for
this study means that a grader used a program to assign points and provide feedback from a set of
pre-decided buttons that can be selected in the program. Comparison of the time it took to grade
the work samples demonstrated that for some questions electronic grading was statistically faster
than hand grading. While speed is an important consideration when grading student work
samples so is consistency and accuracy. This work also looked at and compared hand grading to
electronic grading with respect to these two important factors.

P705: Impacts of faculty development workshops on the students of faculty attendees
Cianan Russell (Georgia Institute of Technology, USA), Erica Borgers (Georgia Institute of
Technology, USA), David Collard (Georgia institute of Technology, USA)

The Center for Workshops in the Chemical Sciences (CWCS) is a summer faculty development
program that hosts 8 to 12 workshops a year. The workshop programming is content-driven,
focusing on providing faculty with laboratory-based experiences of the material and access to
experts in the content area. A two-year evaluation of the impacts of the workshops on the
students of the faculty participants was conducted during 2009 and 2010 with five faculty
participants using classroom observations, student surveys, and faculty and student interviews.
Results of this study will be presented, including the impact on students’ attitudes about their
course, attitudes about science, and their understanding of the nature of science.

P706: Long-term effects on teaching quality: The Target Inquiry model for high school
chemistry teacher professional development

Ellen Yezierski (Grand Valley State University, USA), Deborah Herrington (Grand Valley State
University, USA)

One important goal of science teacher professional development (PD) is that teachers sustain the
reforms and continue their own learning after the formal PD experiences have ended.
Longitudinal studies with the purpose of evaluating this goal require many years and
subsequently considerable resources to track teachers following PD. It is not surprising that there
are few published studies devoted to such evaluation. The Target Inquiry (TI) PD model,
designed to improve the quality and frequency of inquiry instruction in high school chemistry
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classrooms, has been studied for 5 years. One reason for the length of the study is to determine if
instructional reforms are sustained by teachers post-program. Two years of teacher observation
data using the Reformed Teacher Observation Protocol (RTOP) were collected post-TI. These
scores have been compared to RTOP scores obtained before teachers began T1 as well as
annually throughout the 2%2-year PD program. Data analysis using repeated-measures ANOVA
and paired samples t-tests allow appropriate inferences about the long-term effects of T on
instructional quality to be made. Results will be presented along with implications for chemistry
teacher PD.

P707: Does participation in a research experience for teachers (RET) program improve
inquiry lessons in high school chemistry classrooms?

Debbie Herrington (Grand Valley State University, USA), Karen Luxford (Grand Valley State
University, USA), Ellen Yezierski (Grand Valley State University, USA)

More than 100 programs across the country provide high school science teachers with authentic
laboratory research experiences. These programs are founded on the theory that such experiences
will improve the quality and authenticity of science instruction and thus improve student
outcomes. In support of this goal, teachers are often required to connect the RET to their
classrooms by developing some type of instructional material, some of which are published via
the World Wide Web for other teachers to use. This appears to be aligned with the National
Science Education Standards (NSES) call for teachers to provide inquiry-based science
instruction, but do these lessons deliver on instructional quality and authenticity with respect to
science processes and content? To determine the quality of these lessons and their alignment
with the instructional prescription outlined in the NSES an extensive data base of RET programs
was compiled and RETs with chemistry lessons available were identified. Using stratified
random sampling lessons from each RET were selected and scored using the Science Lesson
Plan Analysis Instrument (Jacobs, Martin, & Otieno, 2008). Sampling and analysis procedures,
sample lessons, and results will be presented.

2:00 PM - 5:00 PM WH121

S58: Using History in Teaching Chemistry — Part 1 of 2

Steven Wood (Brigham Young University, USA), Amina EtAshmawy(Collin College, USA)
Textbooks are written by chemists who are formalized individuals that deal with the abstractions
of our modern chemical science on a daily basis. Although, in most cases, their books present
topics in well organized and fairly comprehensive discussions, they do not allow for a graduated
learning of the material. A historical approach allows students to see the simplified concepts and
the evolution of ideas that lead to our modern theories and principles.

2:20 introduction
205 James P708: Rediscovery of the elements: 11-year project is now completed for
" Marshall the scholar, teacher and student
= Paulo Alves  P709: Revisiting The Chemical History of a Candle: Development of a case
2:45 .
Porto study for chemistry teachers

P710: Teaching the richness of chemical formulae and equations through a
historical approach

3:25 break

3:05 John Oversby
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340 Muhamad P711: Students’ attitudes and considerations of Archimedes law: Use of
" Hugerat historic introduction in science teaching
. n " - " -
4:00 Keith Walters P?12. ' Cool, I never knew that!", or keeping student interest in the lecture
with history
4:20 discussion

P708: Rediscovery of the elements: 11-year project is now completed for the scholar,
teacher and student

James Marshall (University of North Texas, USA), Cristopher D Marshall (Frisco Independent
School District, TX, USA), Virginia Marshall (Jenny Marshall Computer Services, USA)
“Rediscovery of the Elements” is a just-completed 11-year project of Jim and Jenny Marshall,
who have traveled to 30 countries to prepare a DVD now available for distribution. With 6500
selected photographs with running narrative, one can visit each discovery site, aided with 350
detailed maps (20-meter resolution), a table (65 pages) listing each important site (with its
significance, address, and GPS coordinates), as well as tables on auxiliary sites and museums. As
this project progressed, the authors also wrote over 30 articles which detailed their travels, which
are also included in the project. Biographies have been written and a “Historical Sketch of the
Discoveries” (103 pages) has been added. Finally, photographs are included of each element in
the authors' complete element collection in their home, as well as specimens of each mineral
from which the elements were first characterized, from the geographical original sources (mines
or quarries). This collection has been visited by Oliver Sacks, who made a special trip to Texas
before his book Uncle Tungsten appeared. As supplementary material, several instructional tools
developed by the authors, including “The History of the Periodic Table,” are included. The final
grand opus is presented on DVD as a dynamic learning tool, with links provided to allow the
reader to navigate easily among scientists, elements, photographs of discovery sites, and maps. A
limited number of five-volume book sets will also be prepared for reference in selected libraries.

P709: Revisiting The Chemical History of a Candle: Development of a case study for
chemistry teachers

Paulo Alves Porto (Universidade de S&o Paulo, Brasil), Jose Otavio Baldinato (Universidade de
Séo Paulo, Brasil), Jennifer A. Z. Nagy (Universidade de Sdo Paulo, Brasil)

Michael Faraday (1791 - 1867) was one of the most outstanding scientists of the nineteenth
century, and also a popularizer of science. One of his series of lectures was published in book
form in 1861, under the title The Chemical History of a Candle. The aim of this work is to revisit
Faraday's text, fostering reflections on relevant aspects of present-day chemistry teaching. This is
done by discussing: Faraday's choices of concepts (such as composition, analysis and reactivity);
how he organized the sequence of ideas (combustion; the composition of the candles; the
composition of the atmosphere); which were the most difficult topics for a pupil to follow in
Faraday's argumentation. The use of a famous text, such as Faraday's, is intended to show that
there is no "perfect” didactic material, but that teachers must deal with the inherent complexity of
chemistry teaching by recurrently reflecting on their curricular choices and on pupils' possible
misconceptions. Moreover, the use of Faraday's text serves as an example of the use of historical
material in science teaching: one can explore its chemistry content, by introducing topics that are
still valid today, and that can be eventually deepened in further classes.

P710: Teaching the richness of chemical formulae and equations through a historical
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approach

John Oversby (Reading University, UK)

The richness of chemical formulae and chemical equations as tools for chemical thinking is
brought out in a historical and practical approach. Developed for a European project on the
History and Philosophy for science Teaching, the materials use authentic experiments from the
past to teach 15 year old students about how formulae and equations came from careful chemical
analysis. They see these paper tools, formulae and equations, as the way that chemists
represented their thinking, and so take part in the discovery of chemistry along with the greatest
chemists of the past. The resources consist of a web site with sections on developing teacher
subject knowledge, teaching sequence overview with teacher guidance, guidance on linking
history and Nature of Science into teaching, self-correcting PowerPoints, masters for teaching
aids such as card sorts and loop cards for self-correction and links to related web sites. Details of
the web sites will be provided in the session.

P711: Students’ attitudes and considerations of Archimedes law: Use of historic
introduction in science teaching

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

One of the most significant methods in science is the formulation of the appropriate hypothesis
and its testing. This particular part of science requires the researcher to use imagination,
creativity and skills in order to formulate a hypothesis that is new, funny sometimes and strange
at other times. Such hypotheses may be reached as a result of a dream, intuition or accident. The
findings of the study clearly show that students changed their viewpoint of Archimedes after
their knowledge of the story of his discovery. They thought that every one who works in science
possesses the ability to discover what Archimedes discovered. This emphasizes the significance
of scientific imagination and intuition for scientific discoveries, which should be used through
the historic introduction in science teaching.

P712: "Cool, I never knew that!"", or keeping student interest in the lecture with history
Keith Walters (Northern Kentucky University, USA)

Over the years, one of the most effective ways to hold the interest of students in lecture (other
than blowing things up, of course) is to interject historical anecdotes about the people behind the
science. The author (a history "junkie™) found that this addition not only captivated students, but
also made the lecture presentation considerably more entertaining for the faculty! Several
injections of history is presented, including amusing tales in general chemistry, "elemental
jeopardy" in inorganic chemistry, and the presentation of a history of chemistry course, both at
NKU and in a London intersession study abroad program.

2:00 PM - 5:00 PM U-413

S26: Web Based Applications for Chemical Education - Online Learning and
Games

John H. Penn (West Virginia University, USA), Robert BelfordUniversity 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

Page 43



Wednesday Afternoon Program - 21st BCCE - 2010

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
.~ Fatma P713: Using computer-based interactive simulations and digital video clips to
2:05 . ST
Yaman learn acid-base chemistry in high school
2:25 Tom P714: Web-Based explorations for general chemistry
Greenbowe
. Robert ) - . .
2:45 Belford P715: The use of a digital glossary in support of a general chemistry class
Arlene P716: Calibrated Peer Review ™ (Version 4): Documenting the scholarship
3:05 of teaching for faculty and building the confidence of student in their critical
Russell e e
thinking abilities
3:25 break
3:40 Daniel Tofan P717: Customizable web based applications for chemistry educators
4:00 Robert P718: Using Scratch.com to develop your own games and simulations from
"~ Becker scratch!
4:20 Mary P719: ChemBlaster: On-line educational game for learning ions and ion
=7 Shoemaker  charges
. Kariluz ) . . — . .
4:40 Davila P720: Inorganic Nomenclature Game: Practice in an interactive way

P713: Using computer-based interactive simulations and digital video clips to learn acid-
base chemistry in high school

Fatma Yaman (Purdue University, USA)

This paper describes a research-based approach to the development and use of a multimedia
computer program designed to enhance high school students’ conceptual understanding of acids
and bases. This program was written by the first two authors, and at the begining of the tasks.
worksheets were given to the students to record their responses. A Predict-Observe-Explain
(POE) strategy was used to structure the students’ engagement with 10 simulations and 5 video
clips. A descriptive sequence before the POE tasks explains unfamiliar concepts and provides a
written description of the tasks. In the prediction sequence, students can enlarge a picture of the
task and make a prediction. The observation sequence then allows the students to observe the
video clips or simulations, both of which are interactive. The video clips also have sound tracks.
In the explanation sequence, the final outcome of the task is observed, and the students are
required to explain the differences between their predictions and observations. Data were
collected from high school students in Turkey and are being analyzed. We intend to replicate the
study in the US and are translating the program into English. Preliminary analysis of the Turkish
data indicates that this program might be helpful in developing students’ conceptual
understanding of acids and bases.

P714: Web-Based explorations for general chemistry
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Tom Greenbowe (lowa State University, USA), Michael Abraham (University of Oklahoma,
USA), John Gelder (Oklahoma State University, USA)

This NSF sponsored project develops Before Class Exploration (BCE) web-based exercises that
students do before they attend a lecture. These data collection activities use a simulation program
along with a few questions about the data, or the activity will involve reading a scenario and
answering set of five related questions on one area of chemistry. Each activity requires about 10
to 15 minutes of a student’s time to complete. Upon submission of the BCE, students receive a
copy of their responses and, when appropriate, an expert’s response to the same questions for
comparison. The instructor can access all student responses to the BCE prior to lecture to gain a
better picture of the student’s pre-existing knowledge, which will allow lecture activities to be
customized. The After Class Application (ACA) is a web-based set of questions that will allow
students to apply their knowledge of the concept introduced by the BCE and by the lecture.
Examples of the activities and simulations will be presented.

P715: The use of a digital glossary in support of a general chemistry class

Robert Belford (University of Arkansas — Little Rock, USA), Michael Bauer (University of
Arkansas — Little Rock, USA), Daniel Berleant (University of Arkansas — Little Rock, USA)
This presentation will present a project where students in a second semester general chemistry
class at the University of Arkansas at Little Rock develop content for a glossary based on terms
in their text. There were 4 sections for each term; definition, relevance to chapter, a short
description of three sources of further information and resources, and citations. This was an extra
credit assignment with the first draft being due the day the class lecture started a chapter and the
final draft being due the day of the lecture exam which covered the chapter. In order to qualify
for this assignment the students had to pass an online exam on plagiarism offered by the
Department of Education at the University of Indiana-Bloomington and get the first draft in on
time. This effectively required them to look at the material before it was lectured. Students were
advised to revise their first draft when we went over it in lecture. We are using this experience to
help design a wikihyperglossary we are developing for ChemEd DL.

P716: Calibrated Peer Review™ (Version 4): Documenting the scholarship of teaching for
faculty and building the confidence of student in their critical thinking abilities

Arlene Russell (UCLA, USA)

Faculty-generated writing assignments form the cornerstone of the widely adopted Calibrated
Peer Review program, a web-based writing and reviewing instructional program. The 300
chemistry assignments developed during the past few years attest to the creativity of chemical
educators in our high schools, two-year, and four-year colleges and universities. Their
assignments cover the gamut of the curriculum although most have been developed for the lower
division where large class sizes preclude or deter the use of writing-to-learn. By contrast with
earlier versions, CPR4, facilitates the use, sharing, and improvement of assignments developed
by others. CPR4 documents and keeps records of the use of each assignment in a central server
library, thus, giving authors a way to see how others use and adapt their original creative
scholarship in developing instructional materials. This mimic of the research-based "citation
index" expands the assessment of teaching from student evaluations and colleague observation
within an institution to a national level of peer implementation and adaptation of one's creatinve
work. New features for students include a tool traditionally available only to editors. At the
instructor's discretion, students can see how others anonymously reviewed the texts they were
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assigned. This additional access allowing them to "calibrate” themselves provides yet another
way to help students gain confidence in their understanding of the course material and their
ability to participate in peer evaluation, a hallmark of research. These and other new features of
CPR4 will be highlighted during the presentation.

P717: Customizable web based applications for chemistry educators

Daniel Tofan (Eastern Kentucky University, USA)

At INTELOT we created a series of web-based applications in Java, with the purpose of
providing chemistry educators with electronic tools that can be used to create customized data
sets and charts, as well as to offer electronic assessment in introductory chemistry. So far, our list
includes a customizable Periodic Table generator (PDF format), a customizable solubility curves
generator (PDF format), a nomenclature assessment tool (interactive), a periodic properties chart
generator (PDF/interactive). A comprehensive assessment software (ChemWhiz) is under
development and beta testers are sought. This paper will show how to use our tools and what our
future directions are.

P718: Using Scratch.com to develop your own games and simulations from scratch!
Robert Becker (Kirkwood High School, USA)

A little-known website known as "Scratch™ (www.scratch.mit.edu) developed at MIT enables
ANYONE from grade school students on up to high school teacher with zero programming
background to become authors of their own games and simulations. Imagine a game where
students are shooting ions out of the sky by correctly identifying their formulas and charges... or
a simulation in which students build atoms for themselves -- first deciding how many protons
and neutrons to try putting into the nucleus -- perhaps watching it decay into something else --
then adding electrons to see how they fill the energy levels. If you can imagie it, you can make
it... completely from scratch.

P719: ChemBlaster: On-line educational game for learning ions and ion charges

Mary Shoemaker (The Pennsylvania State University, USA)

ChemBlaster is a fast-paced on-line educational game that gives students experience connecting
ion symbols, charges and names. The game combines simple, yet engaging visuals with an easy
to learn game mechanic to create a compelling gameplay experience that leads students through
multiple levels of chemical complexity. The primary learning objective for the game is that
students will be able to determine the correct ion charge and symbol for Type | ions, common
Type Il ions and polyatomic ions with 80% accuracy after use of ChemBlaster. Assessment is
planned for Spring and Fall of 2010. ChemBlaster was developed through collaboration of
chemistry faculty from the Eberly College of Science with instructional designers, game
designers, and programmers from the Educational Technology Services division of Teaching and
Learning with Technology at The Pennsylvania State University. The collaborators are part of
the Educational Gaming Commons at Penn State, a unit which supports the use of games for
teaching, learning, and research across the university. This presentation will include a visual
overview of the chemistry content of the game and an on-line demonstration of features of the
game. A free unlimited-use link to the game will be provided to all attendees and their schools

P720: Inorganic Nomenclature Game: practice in an interactive way
Kariluz Davila (University of Puerto Rico, Puerto Rico), Jose Ortiz (University of Puerto Rico,
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Puerto Rico)

Every year the students are being more technologically exposed. Books are available in digital
format and many other references are found all over the internet. For such reason, developing
digital tools to help the students to improve their study methods is an area in growth. Making
these tools available over the internet is more attractive and comfortable for them to access.
Besides providing lectures and regular course material, we want to provide students with another
way of practicing what they are learning in the classroom. The practice is the base to make more
experienced students, capable to identify problems easily. Inorganic nomenclature is one part of
Chemistry where students demonstrates learning problems, and we believe it is because of the
lack of practice. ING, an Inorganic Nomenclature Game available to use directly in the web,
allows the student to practice and get experience in different topics of inorganic nomenclature.
ING has six different game modes with five different topics to practice. The modes are:
nomenclature, formula, subscript, moles and atoms, and acids questions, and a random mode
with questions from all the other modes. Questions, as well as the cation and anions used in this
game are randomly generated from a computer database, in such manner that the user will obtain
different sets of anion, cations and questions every time. The solutions are also computed
depending on the random set of question, anions and cations generated

2:00 PM - 5:00 PM WH-214

S59: Where is Chemical Technology Education Headed in 20107

John Kenkel (Southeast Community College, USA)

From new chem tech programs and new curriculum ideas, to new educational materials, to news
and issues regarding voluntary industry standards, to the demise of CTPAS and the ACS Office
of Technician Education, to changes in the TECH division of the ACS, to changes in the
functions of the ACS Committee on Technician Affairs - this symposium has it all. What is
happening in the world of chemical technology education in the beginning of the third
millenium? Our symposium will have answers.

2:20 introduction

995 Joan P721: ACS chemistry-based technology education: moving forward with
Sabourin change

= Austin P722: The big shift change and the big rollover: Understanding forces shaping

2:45 Taggart chemical technician demand and impacting technology program design

3:05 m;%geelfs P723: Innovative approach to teaching chemical instrumental analysis

3:25 break

3-40 David P72_4f Economic char)g_es in the c_hemistry-based industry in San Diego and
Brown their impact on technician education at Southwestern College

4:00 John Kenkel P725: Ten years after the NSF-ATE grants: where are we now?

P721: ACS chemistry-based technology education: moving forward with change

Joan Sabourin (Delta College, USA), John Clevenger (Truckee Meadows Community College
(retired), USA)

The American Chemical Society's Task Force on Two Year College Activities now includes
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members from Chemical Technology Program Approval Service and is in the process of
incorporating chemistry-based technology programs into their efforts. They are also working
closely with the expanded Office of Two-Year Colleges to identify, develop, and expand
activities that support all two-year college programs, educators, and students. This interactive
session will explain some of these changes and ask participants to help identify areas where the
Task Force, the Office, and other ACS resources can be utilized to address critical issues for
faculty and programs at two-year colleges.

P722: The big shift change and the big rollover: Understanding forces shaping chemical
technician demand and impacting technology program design

Austin Taggart (Houston Community College — Northeast, USA)

The next twenty years will be critical times for technology educators, as we prepare the
technically literate workforce for the 21st century. As the many employees who entered the
refining and chemical products industries in the 1970’°s complete 30 to 40 years of service, they
will be exiting the work force. Recent estimates suggest that half or more of these experienced
technical people may be leaving. Emerging green energies, such as biofuels, solar power, and
wind power, will require technical people as well, and will compete with chemical technology
programs for students. As the world’s population grows, demand for energy will soar also.
People are projected to live in densely populated urban areas with populations near 20 million.
Projections point to this time period as the point when more than one half of the world’s
petroleum reserves may be depleted. Two questions will challenge leaders in the energy sector:
how will the demand for energy be satisfied, and who will be the technical workforce producing
and maintaining the energy supply? As the economy recovers and as retirement depletes the
experienced workforce, demand will increase for technicians in energy related fields such as
biotechnology, chemical technology, instrument technology, petroleum technology, power
technology, and process technology. Results of our studies include defined energy industry
forces and trends which suggest some new directions in chemical technology programs to meet
the needs of refining and chemical process industry. Additional results will be presented from
alliances among departments to better educate technology students.

P723: Innovative approach to teaching chemical instrumental analysis

Michele Mangels (Cincinnati State Technical and Community College, USA), Martha Brosz
(Cincinnati State Technical and Community College, USA)

A new approach to teaching Instrumental Analysis has been implemented for Cincinnati State’s
Chemical Technology students. For the duration of the course, students are asked to adopt roles
as analytical chemists and participate in tasks common to chemists in industry: on-boarding as
new hires, participating in safety and quality assurance programs, and writing/presenting results
for hypothetical customers.

P724: Economic changes in the chemistry-based industry in San Diego and their impact on
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technician education at Southwestern College

David Brown (Southwestern College, USA), Wei Wang (Pfizer La Jolla, USA)

A prolonged economic downturn has brought about changes in the manner in which companies
in the extensive San Diego high technology sector conduct business. The local industry in San
Diego is strongly influenced by pharmaceutical and biotechnology enterprises that employ large
numbers of professionals educated in the chemical disciplines. This presentation is a joint effort
between a community college with a chemistry-based technician education program and industry
partners of the program. The information presented will highlight strategic and technical changes
in the San Diego workforce and the response of the technician education program to meet the
challenges of the weakened economic conditions.

P725: Ten years after the NSF-ATE grants: where are we now?

John Kenkel (Southeast Community College, USA)

From 1994 to 2001, Southeast Community College in Lincoln, Nebraska, completed four NSF-
ATE grant projects to develop the curriculum and materials for the chemistry courses in
chemical technology programs. Three new textbooks and one new lab manual were placed into
service at SCC as a result. This talk will report on the evolvement of the courses since that time.
PowerPoint programs have been created, revisions of two textbooks are in the works and two of
the lecture courses are now offered online. Our thoughts and experiences regarding enrollment
will be discussed.
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