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Two Approaches

1. Computational (Chemistry Education)
« Use of technology to teach chemical concepts
* More: -Visual -Interactive  -Interesting(?)

— If “a picture is worth a thousand words”,
then.... “a well-done java applet is worth a
thousand pictures”

2. (Computational Chemistry) Education
» Molecular modeling

+ Kinetics using MathCad, Excel, or Vensim PLE
» Teaching a tool to learn some Chemistry
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Computational (Chemistry Education)
» Teach the same subjects in a different way

— Improved visualization

— Experimentation enabled (What if......? questions)
— Get students involved in an interactive manner
—Lecture / Lab / Recitation / Homework

» Resources: CSERD
Computational Science Education Reference Desk

— A Pathways project (DUE 0435187) of NSF’s
National Science Digital Library

— http://www.shodor.org/refdesk/



http://www.shodor.org/refdesk/

CSERD

+ CSERD attempts to:

1. Provide a collection of guality resources from
the Internet

2. Provide a forum for the review of catalog items
by both users and expert reviewers

— Users are encouraged to review sites they use

3. Create original computational science resources
for use in education

— Users can submit items for inclusion in the
collection

Searching CSERD

» Can browse the catalog by:

— Subject (Chemistry, Physics, etc.)

— Keyword (Spectroscopy, Ideal Gas law, etc.)

— Audience (Student, Educator, etc.)

— Education level (K-16)

— Resource Type (Software, text, applet, etc.)
» Over 220 Chemistry sites in the database

— Users are encouraged to add useful sites

— New materials can be added

» Applets, lesson plans based on a site, etc.
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Examples of CSERD Contents

» Molecular Model for an Ideal Gas
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Examples of CSERD Contents

*  Symmetry Tutorial

Srmm, Symmetry Tutorial - Improper Rotation
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Examples of CSERD Contents

 Infrared Spectroscopy — Web-Based
IDENTIFYING SPECTRAL MODES

by Eric Motvka, Paul M. Lahti, and Robert Lancashire
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CSERD Reviews

* Reviewer: Account creation/login required
— Performs reviews of catalog items
» Structured and freeform reviews possible
+ Structured:

— Three types: Verification, Validation, and
Accreditation (VV & A)

— Online guide to review types provided
— In-depth look at the usability of the item

*  Free-form:
— Paragraph form
— Usually provides an opinion about a site
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(Computational Chemistry) Education
» Teach a modeling tool to explore chemistry
—Example 1: Chemical Kinetics

* Tools: Spreadsheet, Mathcad, Vensim PLE

Vensim PLE: http://www.vensim.com/venple.html

— Free system dynamics software package for
personal and educational use

—Used in addition to kinetics experiments, allows
more broad investigation of the field

— Can handle simple to complex rate laws

— Graphical user interface reduces math dependence
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Vensim PLE
» Example: A-B«C
C= HI@> 3
Rxn 1 Rxn 3
[a] B | / c | 1storder
[} - e J Reversible 15t Order
(] R foand Consecutive 1%t Order

-Disequilibrium
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-Secular equilibrium
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(Computational Chemistry) Education
—Example 2: Molecular modeling
* Tools: Many available, some are free
* Nice, free combination: WebMO/GAMESS
Graphical interface: WebMO (Pro version = $1000)
Computational engine: GAMESS

Configure Gamess Job Option:

< | OpenEsmor || cuoseEmor | [ impotMolecse |



http://www.vensim.com/venple.html

WebMO/GAMESS

« Program Output
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Computational Resources
What if you need to learn how to use:

—Vensim PLE, Mathcad, Spreadsheets, etc.
— Various types of molecular modeling software

d Com i
N, G
/C\ , E for Chemistry
A Educators
http://www.computationalscience.org/ccce/
— Background lectures on various topics
—Lab exercises ready to use for various software
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& Paograim ofthe National Compurational Science hstiute
Eocation : COCE home > Lecmure:
1. Introduction to Computational Science
f Theoretical Method

_’ e Point Engeries

$. Electron Deasities and Elestrostatic Potentials
j 6. in Solution

7. hermodynamics, and NMR
.

9.
‘ 10. System Dynamics in Chemistry

11. Biochemical Applications of Computational Chemistry
Developed by
VT\]:‘ Shoder Education Foundation, Inc
Copyright © 1996-2008 by The Shoder Education Foundation, Ine
This project is supporied, in part, by the
National Science Foundation
Opinions expressed are thase of the authors.
and not pecessarily those of the National Science Fousdation
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http://www.computationalscience.org/ccce/

Location: CCCE Home > Labs

Name of the Session CAChe Spartsn  ChemD  Hyperchem PCModel “;:‘_“‘:: WebMO Spreadshee]
1. Introduction To Computational Chemistry Link Link Link Link Lank Lisk Lmk
2. Basis Sets Link
Cloice of Thecetical Method Lok Lik Link Lok Lk Lek  Lat
4. Single Poist Esergies Link Link Link Link Link Lisk Lok
$. Electros Densities and Electrostatic Potentials Link Link Link Link Lisk Lk
6 Modeling i Solaticn Lk Link Lok Lk lak Lak
b 7. Compuin Spestoscopic and Thermochesical Properies  Link  Link Link Lk Lk ek Lk
5.QSAR/ QS7R Lok Lk Link Link
9, Trasiica Saes Lok Lik Link Lok Lk Lek Lk

11. Biochemical Applications of Compuistioeal Chemiseyy  Link

MatiCad

10, Computtiosal Sudy of System Dyvaics ELLA Berkeley-Madosea Ve

Developed by

W The Shoder Educatin Fou

Copyright © 1996-2008 by The Shod e
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