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FROM THE CHAIR

Donald Rosenthal, Chair CCCE

{Committee on Computers in Chemical Educa-
tion)

Department of Chemistry

Clarkson University

Potsdam NY 13698-5810

Phone: 315-268-2352

E-mail: ROSEN@CLVM.CLARKSON.EDU

SUMMER 1997 ON-LINE CONFERENCE
June 1 to August 1, 1997

Eleven papers will be presented at the Summer 1997
On-Line Conference teaturing "General Papers in
Chemistry and Chemical Education”. The papers and
their authors are:

Paper 1: USING NETSCAPE AS A PRESENTATION
MANAGER
Scott E. Van Bramer, Widener University, Chester,
PA 19013. svanbram@science.widener.edu,
hitp:/science.widener.edu

Paper2: ASSESSMENT INCHEMISTRY/NEW STRAT-
EGIES FOR NEW TIMES
|. Dwaine Eubanks, ACS DivCHED Examinations
Institute, Clemson University, Clemson SC 29634
eubanki@clemson.edu

Paper3: WHAT EVERY CHEMIST SHOULD KNOW
ABOUT COMPUTERS, lI
Mary L. Swift, Department of Biochemistry and
Molecular Biology, College Of Medicine, Howard
University, Washington DC 20059-0001.
mswift@umd5.umd.edu , and
Theresa Julia Zielinski, Chemistry Depariment,
Niagara University, Niagara University, NY 14109,
theresaz@localnet.com

Paper4: THE COSTS OF INCORFORATING INFOR-
MATION TECHNOLQGY IN EDUCATION

Brian M. Tissua, Department of Chemistry,
Virginia Polytechnic Institute and State
University, Blacksburg, VA 24061-0212,

tissue @vt.edu

Paper5: USING PSEUBOSCIENCE TO TEACH GEN-
ERAL AND ANALYTICAL CHEMISTRY
Michael Epstein, Margaret Bullard, Brad Buehler,
Rabin Koster, Department of Science, Mount Saint
Mary's College, Emmitsburg, MD 21727,
epstein@msmary.edu

Paper 6: NATURE DOESN'T SOLVE EQUATIONS,
SC WHY SHOULD WE?
MATHEMATICALLY-LEAN SIMULATIONS IN
CHEMISTRY

Hugh M. Cartwright, Physical and Theoretical
Chemistry Laboratory, Oxford University, South
Parks Road, Oxford, England OX1 3QZ.
hugh@muriel-pcl.ox.ac.uk

Paper 7: SUPPLEMENTAL INSTRUCTION:
AMODEL PROGRAM THAT GOES AGAINST
THE GRAIN
Cory Emal, Tanya Johnson and Paul Kelter,
Department of Chemistry, University of Nebraska,
Lincoln, NE 68588-0304. pkelter@unlinfo.unl.edu

Paper 8: THE USE OF EXCEL
CHEMISTRY SEMINARS
A, A. Kubasov, V. S. Lyutsarev and K. V. Ermakov,
Moscow State University, Russia.
kubasov@comp.chem.msu.su

IN PHYSICAL

Paper 9; ARE SIMULATIONS JUST A SUBSITUTE
FOR REALITY?

Harry E. Pence, Chemistry Deparment, SUNY
Cneonta, Oneonta, NY, 13820. pencehe @ oneonta.edu

Paper 10: ENVIRONMENTAL AND INDUSTRIAL
CHEMISTRY: AN ON-LINE INTERCOLLEGIATE
COURSE
Leonard J. Archer (1), James M. Beard (2), Sylvia
R. Esjornson (3), Aline M. Harrison (4), Reed
Howald (5), Peter Mahaffy (8), Maria Pacheco (7),
Donald Rosenthal (8), Mary M. Schreiner (), and
James N. Stevenson (10).
roseni @clvm.clarkson.edu
(1) Missouri Western State College, St. Joseph, MO
(2) Catawba College, Salisbury, NC
(3) Southwestern Oklahoma State University,
Weatherford, OK
{4) York College of Pennsylvania, York, PA
{5) Montana State University, Bozeman, MT
(6) The King's University College, Edmontan,
Alberta, Canada
(7} SUNY- Buffalo State College, Buffalo, NY
(8} Clarkson University, Potsdam, NY
(9) Niagara University, Niagara University, NY
(10) Concordia University, Austin, TX

Paper 11: CHEMISTRY ON-LINE: A PRACTICAL
GUIDE TO THE DEVELOPMENT OF INTERAC-
TIVE,
INTERCOLLEGIATE LEARNING EXPERIENCES FOR
CHEMISTRY STUDENTS
George R. Long, Department of Chemistry, Indiana
University of Pennsylvania, Indiana, PA 15705



grlong @ grove.iup.edu

SCHEDULE

June 1 fo June 20 - On-Line Session 1
ANANNAAAANNNAAANNNAANNANANNAAANNAAA

On or before June 1 - Retrieve Papers 1to 5

June 2 - Short Questions for Paper 1

June 3 - Short Questions for Paper 2

June 4 - Short Questions for Paper 3

Juhe & - Short Questions for Paper 4

June 6 - Short Questions for Paper 5

June 9and 10 - Discussion of Paper 1

June 11 and 12 - Discussion of Paper 2
June 13 and 16 - Discussion of Paper 3
June 17 and 18 - Discussion of Paper 4
June 19 and 20 - Discussion of Paper 5

June 23 to July 11- On-Line Session 2
AAANNNANANNNAAANANAANANANAANNNAANANAAA
©n or before June 22 - Retrieve Papers 6 to 8
June 23 - Short Questions for Paper 6
June 24 - Short Questions for Paper 7
June 25 - Short Questions for Paper 8

June 30 and July 1 - Discussion of Paper 6
July 7 and July 8 - Discussion of Paper 7
July 9 and July 10- Discussion of Paper 8

July 14 to Aug. 1 - On-Line Session 3
PANNAANNNAAANANANAAANNAANANAAAAANNANAANNANAN
On or before July 13 - Retrieve papers 910 11
July 14 - Short Questions for Paper 9
July 15 - Short Questions for Paper 10
July 16 - Short Questions for Paper 11

July 21 and 22 - Discussion of Paper 9
July 23 and 24 - Discussion of Paper 10
July 25 and 28 - Discussion of Paper 11

July 29 to August 1 - General Discussion and
Evaluation

ABSTRACTS OF PAPERS

Abstracts for the eleven conference papers are
available on the CHEMCONF World Wide Web Site.
{The

URL is http://www.wam.umd.edu/~toh/
ChemConfa7.html)

REGISTRATION AND PARTICIPATION

Anyone may register for and participate in this
on-line conference. There is no registration fee.

To register for CHEMCONF send the message:
SUBSCRIBE CHEMCONF your-first-and-last-name
To: LISTSERV@UMDD.UMD.EDU

Conference information and announcements will be
distributed via CHEMCONF,

1997-1998 SCHOOL YEAR ON-LINE SESSIONS

In addition to the summer sessions, there will be
school year sessions. The format of the school
year sessions is that one week will be devoted to
the discussion of each paper. Short questions will

be sent on Friday and discussion will occur on
Monday through Thursday. The fall semester session
will occur belween September 5 and November 28,
1997. The spring semester session will occur
between January 30 and May 1, 1998. A number of
papers have already been promised. Additional
authors shoutd contact Thomas O'Haver
(to2 @ umail.umd.edu, 301-405-1831). The deadlines
for schoo! year papers are:

June 1, 1997 - Deadline for title and abstract
July 1, 1997 - School year session schedule
will be established and distributed
August 1, 1997 - Deadline for receipt of papers
for September to December session,
January 1, 1998 - Deadline for receipt of papers
for February to May session.



Software Review:

Studio, Directorand SoundEdit 16from Macromedia,
{_1-800-288-4797).

Brian Pankuch, Editor
Pankuch @hawk.ucc.edu

If you are serious about using mullimedia to develop
content forthe World Wide Web or foryour courses, and
are fesling constrained by Microsoft's PowerPoint, you
should consider Director. To really sericus multimedia
users, | would suggest considering Macromedia’s Stu-
dio. itincludes Director, SoundEdit 16/Deckl|, Extreme
3D and Xres. 'l iimit myself to Director and SoundEdit
since | can't get Xres to work anywhere as well as
PhotoShop ( both are programs that allow almost
magical manipulation of images). The Studio software
package comas on four CDs, plus three additional CDs
with tools and examples. Studio, which includes Direc-
torand three other programs, can be purchasedforless
than Director costs! Packages are available forboth the
Mac and Windows operating systems.

Director is a very powerful system which allows you to
manipulate and animate anything you can put up on the
screen, in color and with sound. {'ve looked at Director
several times but found it rather difficult to use and the
results more suited to advertising than teaching. My
perspective changed when | had occasion to use
Director fora project | did for Sandia Nationai Labs. The
project was an atternpt to explain very technical mate-
rial to people who didn't have a technical background.
This is pretty close to the situation of teaching many of
my students, | decided to pursue experimenting with
Director.

In starting with Director 5, | worked through the ex-
amples given using atoms and electrons instead of the
arty material covered in the examples. | could draw
atoms, show electrons, electron clouds, and animate
them interacting with each other.

You can put the atoms in a film ioop and have them
translating, rotating and showing vibration all over the
screen. |n other words you can make a realistic simu-
lation of how atoms and molecules are thought to act.
You can actually see them. You can give the atoms
colored patterns, and sound effects while they caromoff
each other. Perhaps sound and cotor are like using 11
different fonts and bolding 30 characters per page when
word processing just started-a new toy that you play
with to see what happens, | haven'ttested my work with
encugh students to see if it makes a difference in their
conceptual understanding of interactions on an atomic
ievel. Interest at least is high.

Forinstance, you can use the same sound everytime an

electron is lost by an atom and another sound when the
electron is gained by another atom, and still ancther
when a bond is formed. Additionally if color is used
consistently so that neutral metal atoms are blue,
charged metal atoms red, neutral nonmetal atoms
green, charged nonmetal atoms yellow, these visual
and sound clues may help understanding. Another plus
is that they are also fun to play with which could induce
students to spend some time thinking about them and
enjoying i.

Figure 1 shows my typical work screen (on a 20 inch
monitor), and five of the dozen or so windows you can
work in-not counting many speciat windows. The upper
left is the action window where your work or animation
appears {called the Stage). Below it is the window
where you setup each object-atoms, electrons, mol-
ecules (called the Score}. This is whers you adjust your
atoms and electrons to move and interact add sounds
and other special effects.

Next, in the lower right we have the storage for your
images, film lcops, etc. (caffed the Cast). This is a way
of staring objects which may be copied, manipulated
and called as often as needed. Objects such as atoms
and ions can be created in the Paint window, top right.
The Paint window is quite impressive in the versatility
and ease of use of its tools.

One way of starting a project would be to make or
transfer an image in the Paint window. Use the many
toolsavailable (it can also call plug-ins from PhotoShop)
to adjust the image to your ideal. The created objects
{atoms, electrons, etc.) are simultansously in the Paint
and Cast windows. When ready you can select an
object from storage or the Cast and move a copy to the
setup or Score window ( here the object is called a
sprite}.

You can combine several drawings the same way
simple animations are made-each one is a little differ-
ent-and make a film loop animation. The film loop for
instance might show the stretching vibration of hydro-
gen in a diatomic molecule. This would be made up of
8 or more drawings of the hydrogen molecule showing
the changes during the vibration {or vibration and rota-
tion). You next go through some cumbersome, poorly
designed manipulations and have a film loop sprite in
the Setup or score window. You can use the command
'in between' to automatically fill in an animation from
one pointofthe screentoanother. Youcanevenuse the
special ’in between’ to define curved paths. You would
place the film loop in the setup window at the beginning
positionand another copy atthe final position, Thenuse
in between' and Director will smoothly fill in everything
in between.
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Figure 1 shows a work screen (ona 20 inch monltor) and flve of the dozen or so windows you can use. The upper
left is the action window where your work or animation appears (called the Stage). Below it is the window where
you setup each object-atoms, electrons, molecules (called the Score). This is where you adjust your atoms and
electrons to move. In the lower right we have the storage for your images, film loops, etc. (called the Cast). This
is away of storing objects which may be called as often as needed. Objects such as atoms and ions can be created
in the Paint window, top right. The Paint window is quite impressive in the versatility and ease of use of its tools.

ever you want.
The result can be any number of atoms, molecules, etc.

translating, rotating and vibrating overthe screen. These
are probably the most powerful commands available in
Director.

There are other special windows for making text and for
making scripts or macros to allow more control. For
instance the buttons .(-in the action window top left)-run,
stop, back, etc., have scripts attached which give the
user control of some aspects of what is happening on
the screen. The seripts are written ina special language
called Lingo. Lingo even has its own debuggertohelpin
finding errors.

You can include rotation when you first make your
drawings. Show a slight rotation-1/4 of a turn or so- from
drawing to drawing as well as the vibration change. The
result when you play your movie is one or many hydro-
gen molecules vibrating and rotating while they zoom
around the screen. You can add sound to emphasize
when collisions occur. Text can also be made to move
s0 a sentence or two on why individual atoms and

The smali window under the paint window is for control-
electrons don't make sounds, or other matters of inter-

ling and following how fast you play your work. Most

est are easily included. Using chemical fonts (with
subscripts and superscripts already builtin) is a straight
forward way to have subscripts and superscripts wher-

windows with controls have a builtin help similarto Word
and Excel. When the cursor passes over the control a



shortname appears. Forsome reasonthe window | use
the most, the Score or setup window, doesn't have this
help built in. If you find yourself wishing for an easier
way to use a control or tool, try double clicking on it, and
often another window will open and make what you're
trying to do easier. Not always of course-where is the
challenge in that?

Since I'm trying to give you some idea of what Director
is like to work with let me mention that what appears to
be inconsistencies can cost a lot of time. The action
window or stage is where you watch all of your results.
For some reascn you can't just move or resize it as you
can with all the other windows. You have to select
‘Modify’ fromthe toclbar, then ‘Movie’, then ‘'Properties.’
Then you have to fill out a dialog box with no feedback
as to what the new window will look like, quit the dialog
box, see what you made, then cycle through unitil you
have what you want. Why all this for this particular
window? | don't know, but it is a pain. So is the
nomenclature { a chemist should talk!?).

Some of the power becomes apparent when you have
a movie that calls other movies. | made a simulation of
ammonia being formed from nitrogen and hydrogen.
The student can see successful and unsuccessful inter-
actions on the screen, Two other movies of catalyzed
and uncatalyzed reactions can be viewed at the same
time. See Fig. 2. It helps, however to have a big screenl!
Each movie can be stopped or all can run together or
separately. This technique is called a movie in a
window. All three show the atoms and molecules
moving. | just put these together to see if | could do it.
They were made independently.

| find myself constantly asking why I'm showing some-
thing a certain way, i.e., can | justify what is happening
on the screen? If | can get students in the same
questioning made this will be quite a learning tool.
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Figure 2 has a simulation of ammonia being formed on a catalyst. by clicking the ‘Catalyst' or'No catalyst' buttons
the second movie (lower left of screen0 and the third movie (lower right of the screen) can be launched. Each movie
has its own set of independent controls. All three play simultanecusly




Youcan export yourwork as a movie projector which will
run on a computer which does not have Director. The
downside is that the included software to make it work
is about 1.3 MB, leaving no room for your work on a
diskette. My smallest projectors are about 1.7 MB. So
you probably need a removable disk drive such as
lomega, Epson, or Syquestto move your work, or a lot
of patience working with the Internet. A second method
is 1o make a Quicktime movie. This results in a smaller
filte but buttons for users will no longer work. It also
requires a lot of memory for Director.

I can give Director about 15 MB on my system and it
needs more to make a QT movie. According to
Macromedia’s technical support using Ram Doubler
doesn't help. Itrieditanditdidn't. The Quicktime movie
is generally an advantage since you can resize it to fit
any screen. You also have a great deal of contro! over
how it plays.

The movie projector can be played on both the Mac and
the PC, but to do this you need buy Director for both
systems. This is expensive.

SoundEdit 16 is areally clever program. Figure 3 shows
a graph of the sound, with a portion selected. You can
cut and crop, and paste. You can choose from 8 bit or
18 bit sound and use compression techniques which will
decrease the file size by up to a factor of 8. There are 19
modifications or special effects you can make. Once
you compress your sound you lose the ability to do most
of the modifications, so make the modifications first then
compress,

The program comes with a variety of sounds. You can
also record then modify your own. You can record the
sounds, if you wish, directly onto the Mac. Figure 4
shows the graph of me speaking the last sentence. The
program seems much more intuitive to me than Director,
I'm not doing very complicated operations like having a
synchronized soundtrack for a whole movie, but it does
seem to have a great deal of power to make changes
easily.

You can put special effects such as: Backwards, Echo,
Emphasize, efc., on a toolbar for easy use. Many
aspects of the program are customizable, this is helpful
if you use the program a lot. You can copy part of the
sound you see and just play that portion. Figure 4 shows
both the sound as a linear waveform and as a spectrum
which maps the relative strengths of the frequencies in
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Figure 3 is a graph of one of the sounds used in a Director movie with part of it selected.
The selected portion can be cut and cropped, and pasted.
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Figure 4 shows the graph of me speaking a sentence. It shows sound as a linear waveform and as
a spectrum (lower portion) which maps the relative strengths of the frequencies in the sound.

the sound. You see more detail in color. You can show
the spectrum simultaneously as 2 D ( frequency and
time) and 3 D ( frequency, time and power). There are
a wide variety of aptions to emphasize different aspects
of a graph. The ability to cut and paste on the graph of
your sound, and fisten to the change immediately,
makes working with SoundEdit delightfully easy.

You can add alecture or comments to go with the action
onthascreen. The easiestwayto dothisisjustio speak
and record as you watch the movie on the screen. The
sound track takes very large amounts of memory. 1
have some question as the value of having a roomful of
computers lecturing and making special effects sounds.

If the SoundEdit and Director programs get easier to
use and less expensive it will be interesting to see

sludents' ideas of what is happening at the atomic level.

Will a more 'realistic * picture of interactions at the
atomic and subatomic scale have any long term vaiue?
| like to think so. The closer to reality the better the
chance for a real insight? Or will students get less
practice in using mathematical models because this is
so much easier? There has been some interesting
results published (Zeweil at CalTech) about
femtosec({10-15) reactions using lasers to excite and
study energy changes and physical movement in reac-
tions. Perhaps by making it easier to form a model
through animation the next step of understanding
femtosec reactions will become easier. And with that
understanding may come better controf of simple and
complicated reactions. What do you think?



A ToolBook Front-End for a Molecular Modeling
Program

David Whisnant
Department of Chemistry
Wofford College
Spartanburg, SC 29307
whisnantdm @wofford.edu

Five years ago we purchased three copies of
the molecular modeling software package, HyperChem,
for our General Chemistry and Physical Chemistry
courses. HyperChem is running on three 486 PCs in
one of our laboratories. As part of a five-week labora-
tory-based project on organic chemistry and spectros-
copy, the General Chemistry students in my sections
sign up in pairs to use the computers. In one assign-
ment, the students use molecular mechanics to model
organic molecules as part of an introduction to organic
chemistry. In anotherthey do semi-empirical molecular
orbital calculations as part of an exercise teaching
about molecular orbital theory.

This hands-on approach with HyperChem

o

Molecular Orbital Theory |[»1s

Setup

“File Edit Build Select Display Databases

seemed to be a good way to teach these concepts and
to introduce our students to molecular modeling. It was
not without difficulties, however. One problem was
upper-level students, who were using HyperChem for
other purposes, leaving it in a nonstandard configura-
tionthat sometimes confused the introductory students.
We also found that the General Chemistry students
spent one to two hours learning how to use the program,
which was undesirable since our main goal was to help
the students learn about organic chemistry, spectros-
copy, and MO theory -- not how to use the program.

HyperChemis a Windows 3.1 program that can
be linked to other Windows applications, such as
ToolBook and Excel. We have written several previous
applications with ToolBook 1.5, and decided to use it to
develop a front-end program that controls HyperChem.
The ToolBook and HyperChem programs run in two
windows displayed simultaneously on the screen. The
students can transfer control to either program by click-
ing on that program's window with the mouse. This has
the advantage of always starting HyperChem in the
same configuration. ltalso decreases the learning time
significantly, because the only HyperChem tools that
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the students must use are the rotation tools that rotate
the molecule and the selection tool with which they can
see the calculated bond lengths and bond angles. Ali
other HyperChem operations, such as building the
molecule, setting up calculations, doing the calcula-
tions, and observing the molecular orbitals are con-
trolted by buttons in the ToolBook program.

We have written two ToolBook front-end pro-
grams -- one for molecular mechanics and the other for
molecular orbital theory. The MO program is con-
structed as a series of pages that lead students through
a Molecular Orbital Theory lesson. One page in this
lesson covers the oxygen molecule. In this page,
clicking on the Oxygen buiten in the ToolBook window
prompts the construction of the oxygen molecule inthe
HyperChem window, followed by an AM1 calculation,
The students can rotate the molecule using the
HyperChem rotation tool or select the bond o observe
the calculated bond length. They also can click on an
energy level in a molecular orbital energy level diagram
shown in the ToolBook window and see the contour of
the corresponding HyperChem MO.

An additional advantage of using a ToolBook
front-end program is the ability to include buttons that
pop up “question windows” onthe screen. Forinstance,
three questions are included on the Oxygen page. The
first question asks the students to sketch the eight
valence electron MOs of oxygen and identify them as
or and bonding or antisonding (a ToolBook reference
page, which introduces these labels, is included in the
program). The students next are asked to feed the
oxygen electrons into the energy levels and to predict if
molecularoxygen would have unpaired electrons. They
then predict whether the molecule would be diamag-
nelic or paramagnetic, and observe a video of liquid
oxygen in a magnetic field. The ability to ask questions
such asthese and to supply reference information in the
same program that controls the molecular meodeling
software turns the ToolBook program into more than
just a simple front-end. It also is being used as a
teaching tool.

We have found that the ToolBook-HyperChem
combinalion has several advantages. It has furnished
uswith an efficient way to introduce molecular modeling
in conjunction with our laboratory program. h also has
given us the opportunity to use molecular modeling to
teach about organic chemistry and molecular orbital
theory. The present ToolBook program is not totally
satisfactory, however, because of one remaining prob-
lem that we have not been able to salve. The ToolBook
program is set up so that it loads first as a window that
occupies around 40% of the screen. Afterthe ToolBook
front-end has loaded, it automatically runs Hyperchem.,
Unfortunately, we have not found a way to get the

HyperChem window to fill the other 60% of the screen.
Because of this we must load the programs in at the
beginning of the day, or when the programs have been
shut down during the day, in orderto manually bring the
HyperChem window to the proper shape and size. This
has not prevented us from using the program, but has
been an annoyance that we would like to eliminate. We
are inthe process of pursuing a solution to this problem.
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It's 11pm once again! For the last 4 weeks no one gets
to leave before midnight. The programmer has been
glued to the computer to the point that he can’t see
straight and my assistant and | have been burning
(writing) CD-ROMSs and testing them furiously mimick-
ing alt the varied things that students may do to the
product once it's in their hands. Once again it's product
deadline time. Sound glamorous? Well, it really is not,
but it is the reality of larger scale multimedia produc-
tions. For the last 18 months, this large scale CD-ROM
project has come in and out of my life, and if 'm lucky
it wili be done within the next six months. This is what
happens when you have virtually no budget and a staff
that until recently is mostly volunteers, On the upside, |
have learmned a tremendous amount (directly propor-



tional to the number of hairs 've lost from my head) and
my current co-workers are becoming professionals! So
I hear that you are interested in multimedia, | am all for
it but make sure you think about it seriously before
diving in, it will save you a lot of time in the end. | have
been thinking non-stop about multimedia in education
for the last 3 years and | hope | can shed some light on
the process.

But before even thinking about making multimedia,
whatis multimedia? This term has been overusedin the
last few years to where it is used to describe almost
anything thatis on a computer. If we look at its traditional
definition, it really just means that more than one typs of
media is used, e.g.,.pictures plus sound. Just think,
lectures are multimedia if you write on a board and talk
all in the same presentation! So how do we describe
multimedia since the word is really not specific at all? |
have been struggling with defining different educational
media materials because in working with tens of differ-
entinstructors, I find that a common vocabulary is a real
challenge but necessary to understand what instruc-
tional media can do. | will apologize in advance that the
samples | mention in this article are biased towards
what | have been personally involved with or have had
contact with the author - there are many wonderful
pieces of instructional multimedia | have never seen.

Now to the task at hand, what vocabulary do | use when
thinking about, and describing multimedia? To stad, |
ask myself several questions about various aspects of
the media in order to describe it, including: 1) How is the
information structured? 2) How does the user interact
with the information? 3) What type of mediais it? 4) How
is it distributed to the user? | will expand on these
questions below.

1) Structure of the media (information flow) can be

classified as:

Singular - The media has only one screen or general
interface. An example is a program such as the Rasmof
molecular viewer or the emission applet on the web
foundat http://mc2.cchem.berkeley.edu/Java/emission/
emission.html. In singular flow, the user can usually
alter variables and manipulate data.,

Linear - The media tlows linearly through its content. A
prime example is a movie or Powerpoint presentation.

Branched - The media elements flow through various

branches that may, or may not have, interconnections.
Examples include texibocks on CD-ROM

2) User interaction with the media can be thought of as:

Presentation mode
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Passive - the user has little control over the flow of
information other than stop, go, rewind, fast forward.
This is the interaction found in a Powerpoint presenta-
tion or in a movie.

Active-the user has a choice over which paths to follow
through the information. This type of interaction is found
on the Waorld Wide Weh where there are millions of
linear paths the user can navigate.

Interactive mode

Static - the user's choices, or question responses, have
little or no effect on the flow or continuation of the piece.

Dynamic - the users' choices, or responses 10 ques-
tions, alter the behavior of the piece beyond justinform-
ing you of a right or wrong answer.

Synchronous - the user's actions, wards, orimages are
communicated in a synchronized manner to instrumen-
tation, various different locations, arto other individuals
or groups. Examples of this include controlling machin-
ery remotely and videoconferencing.

Asynchronous - the user's actions, words, or images,
movies, etc. are communicated to others in an asyn-
chronous fashion. E-mail and newsgroups are two ex-
amples of this type of interaction.

3} Type of medi

Animation - A series of cartoons, drawings, or models
that are played in a fairly lingar fashion.

Video Movie - A video that is played back on a VCR.

Digital Movie - A movie that is stored in a digital fashion
and viewed on a computer. The computer allows the
user to resize, play in forward and reverse directions,
alter speed, and step forward or backwards frame by
frame.

Simulation- Theusercan alter variables and affect what
happens onthe screen. Things like the passage oftime,
size, scale, shape, color, behavior of objects, can all be
changed and the effects observed.

Visualization tools - The user can view information and
maniputate it to see different representations of given
data. Molecular viewers are a prime example of this.

Databases - Repositories of information that can be
used to gather information to complete a task. A prime
example is the MoleculesR Us site sponsored by the
NiH where the user can search for the coordinates of



any large bio-molecule - http:/molbio.info.nih.gov/cgi-
bin/pdb.

Explorations - Content provided to the user without a
great deal of structure for the purpose of letting them
explore and gather information to answer a given ques-
tion. Examples of this include Web pages with a series
of links for students to wander through to answer
specific guestions. More complex uses include pic-
tures, movies, simulations, and animations.

Immersive environments - The user is immersed in a
contextand affecis the cutcome of what happens to him
or her. Usually there is a story element that lends an
element of reality. Examples of this type of media
include our AirbagsRUs virtual company or the Wiley
Liftoff module.

4) Ways of distributing the media

Internet - The material is made available on the Internet
and is accessible via FTP or Web browsers like
Netscape. The limitations with this approach include:
the necessity of an Internet connection, slow transmis-
sion rates, and limitations to what web browsers allow.

Floppy disc/s - The old standard - almost everyone has
the capability to read one. Main drawback - cannot hold
more than about 1.4 Mb of material.

Removable discs - Removable discs such as Zip or Jaz
discs hold 100-1,000 Mb of material - plenty but few
people have them.

CD-ROM - The new (sort of) standard for delivering up
to 600Mb of material. Relatively inexpensive but rather
slow when looking at complex media pieces.

| hope that by mentioning how | think about media ! have
stimulated thoughts in you the reader. Be aware that
any given multimedia piece can contain various media
types. There are numerous other crucial issues that |
think of when thinking about media including: 1) Educa-
tional value and effectiveness, 2) People, time and
costs associated with producing the media, and 3)
Strengths and weaknesses of the media. All of these
issues are extremely important when you are creating
educational media - | will not say more about them here
but I will write more about them in the future with
references to the latest literature.

As | return to burning more CD-ROMs, 1 just want to
mention that the ways | think about media are in no
manner exhaustive and this is really my first stab at
putting all of this down on paper. | would welcome and
appreciate any comments directed at
molinaro@cchem.berkeley.edu. | find media fascinat-

ing and a wonderful tool to teach chemistry. | am certain
that the next few years will bring us wonderful media
that will snhance our students' understanding of chem-
istry, as well as our (at least my) own.

JCE Software: Changes for Changing Times
Nancy S. Gettys

Technical Editor, JCE: Software

University of Wisconsin-Madison

209 North Brooks Street

Madison, WI 53715-1116

gettys @chem.wisc.edu

Phone: 800-991-5534, FAX: 608-262-7145

If you read the Journa! of Chemical Education, you
probably know that anorganization calied JCE Software
publishes computer programs, videodiscs, videotapes,
and CD-ROMSs for chemistry education. You may not
have noticed that JCE Software is actually the Joumal
of Chemical Education Software and is a publication of
the Journal of Chemical Education, owned and oper-
ated by the Division of Chemical Education, Inc. of the
American Chemical Society. As such, JCE Software is
an academic publication with the same high standards
of pear review as the Journal. Before ! became a
Technical Editor for JCE Software in 1994, | did not
know much more about it than that, except for a litile
experience with some of the publications. Since then, |
have learned a great deal more-this is a unique way of
publishing software, combining rigorous review with a
non-profit attitude and a desire to get the materials into
the hands of as many educators as possible. Our goals
are to provide the academic recognition due authors of
electronic media for use in chemistry education and to
make these materials available at prices any school or
teacher can afford, | feel privileged to be a part of this
vital organization. I'd like to tell you a little about some
of the changes thathave been going onin JCE Software
over the past year.

JCE Software has since iis beginnings been called the
electronic publishing arm of the Journal of Chemical
Education, but for the most part it functioned as a
separate entity. That changed tremendously in Sep-
tember 1996 when John W. Moore, JCE Software's
founding editor, assumed editorship of the Journal of
Chemical Education. There are many obvious changes
inthe move of the Journal's editorlal offices from Austin,
TX to Madison, WI, home of JCE Software. Inthe spring
of 1986 the JCE Software staff moved into "Journal
House" a renovated house owned by the University of
Wisconsin-Madison and located about a block away
from the chemistry building. As the new members of the
Journal staff were hired, they moved into JournatHouse.
Now the Journal of Chemical Education and JCE Soft-
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ware really do function as a team. Submissions are
received in a central office and directed to the most
appropriate publication media: print, disk (or CD, video,
etc.), or Internet (Word Wide Web). John Moore's dedi-
cation to the promotion of new technology in chemistry
education is well known in the chemistry education
communily. It is very exciting to be a "computer
person” under his editorship of the Journal.

The JCE Software staff has undergone some major
reorganization. The role of editing JCE Software now
belongs to Jon L. Holmes, formerly the JCE Software
Senior Technical Editor. He is not only responsible for
JCE Software, but for all the electronic publications of
the Journal, including the newly developed JCE Online
and JCE Internet. More responsibility for JCE Software
now rests with me. In addition to my former duties, | now
do all the page-layout and desktop-publishing of the
printed documentation. | have a greater responsibility
forall aspects of materials published on disk oras video.
The transition has required a great deal of adjustment
from everyone involved. It has also given us an oppor-
tunity to examine some of our procedures and in many
cases to streamline them. | am pleased with the resuits
so far, and | hope that both our authors and subscribers
agree. More changes are ahead with the redesign of
software documentation currently underway, and the
growing submissions of Web-based materials.

JCE Software has some new and different publications
that you may have seen abstracted in the Journal. Here
are brief descriptions of three that we are particularly
excited about;

Journal of Chemical Education on CD-ROM (JCE: CD
1996} was announced in January of this year. As the
name implies, this is the full text of the Journal of
Chemical Education on CD, for Macintosh and Win-
dows computers. It includes all the text and graphics of
the September-December 1996 issues of the Journal-
including the complete 1996 Index. All text is fully
searchable forauthor's name, titles, words, and phrases.
Prodiiction of this CD has truly been a joint venture of
the Print and Software staffs. This CD is a prototype for
future CD's that will contain a full year of the Journal.
Users are asked to complete a survey about the CD. We
will use the results to make future issues of JCE: CD the
best possible resource for chemistry educators.

The JCE Software General Chemistry Collection for
Students, (Special Issue 16) marks two firsts for JCE
Software. It is the first time that all of our most popular
general chemistry software for PC-Compatible,
Macintosh, and Windows computers has been avail-
able in a single package, and it is our first publication to
be sold specifically to students. We are working on an
instructor's version of the CD for publication later this
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year. As alargerand larger fraction of students own their
own personal computers, we believe that direct access
to JCE Software publications recommended or as-
signed by their instructors wili prove very beneficial to
learning. We are very excited about the possibilities.

Periodic Table Live! {Special Issue 17) combines three
JCE Software issues, the Periodic Table CD (Special
Issue 10), Chemistry Navigator (Volume 6C, No. 2), and
lllustrated Periodic Table (Volume 2D, No. 2} in one
integrated, easy to use CD-ROM. These are three of
JCE Software's most popular publications and we be-
lieve that this issue will quickly become a best seller. An
abstract for this issue will appear in the Aprilissue of the
Journal. With publication of this issue, JCE Software for
the firsttime in its history will have ali of its periodic table
materials "off the drawing board" and in distribution. Will
Periodic Table Live! be the ultimate periodic table pack-
age? We can't wait for our users to let us know!

What is next for JCE Software? With "Big Changes" like
new offices, and new editors and “small changes" like
the removal of the colon from our name {formerly JCE:
Software), we are moving toward the future, ready to
adapt to meet the needs of the chemistry education
community in times of changing technology. In the next
year you can count on seeing some great chemistry
video on CD-ROM and more instructional software from
chemistry educators, but we will not know exactly what
is coming next until you tell us.

Upceming publications depend entirely on submissions
from dedicated chemistry instructors {like those who
read this newsletter!) who devote their time and energy
to the development of innovative new media for use in
their own classes, and then decide to share it with the
rest of us by submitting it to the Journal of Chemical
Education: Print, JCE Software, or JCE Internet. With all
of us contributing, there are no limits to the possibilitiest

There are also new ways to get in touch with JCE
Software. Point your WWW browser 1o hitp://
jchemed.chem.wisc.edu/, send an email message to
jeesoft@chem.wisc.edu, call toll free in the USA (800)
991-5534, or from anywhere in the world dial (608) 262-
5153, orsend a FAX to (608) 265-8094. And the old way
still works too-send a letter to JCE Software, University
of Wisconsin-Madison, Department of Chemistry, 1101
University Avenue, Madison, WI 53708. Authors inter-
ested in submitting any new media for chemistry educa-
tion for publication in JCE Software can contact me
directly at gettys@chem.wisc.edu or JCE Software, 209
North Brocks Street, Madison,

Wl 53715.



INFORMATION AND EVALUATION
FROM INSTRUCTORS OF
THE SPRING 1996 SEMESTER ON-LINE COURSE
"ENVIRONMENTAL AND INDUSTRIAL CHEMISTRY"
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I. INTRODUCTION

Previous articles have described the on-line
course (1), presented information and student
evaluation summaries (2) and provided some
evaluation from James Beard {chair of the course
organizing committee) (3). In this article
information obtained from a course information
and evaluation form filled out and returned by
sixteen of the course instructors will be
summarized.

ll. COURSE DESCRIPTIONS

Each instructor was asked about the course as
taught at his/her school. Since similar
information was obtained from the students and
has already been reported (1,2) and detailed
descriptions are available about courses taught
at nine of the participating schools (4}, no
summary will be provided here,

{ll. STUDENT PAPERS

More detailed information about student papers is
described elsewhere (1 to 4). The comments below
are from instructors and are generally quoted in
unedited form.

(1) | was not aware of any problems during the
submission of our students' paper. For this
reason, | ASSUMED that the paper had been
successiully submitted, and | did not request
any confirmation from George Long. (N.B. -
George Long was in charge of the course
website.) Since he did not receive our
students' paper, he did not confirm receipt
of it and | continued to be ignorant of our
problems. | have mixed emotions about our

failure to submit the paper. ... I'm not

sure that our students knew much more about
the topic than they had aiready found and
written into the paper. Furthermore,
problems encountered by my students while
sending e-mail would have been multiplied if
they had tried to respond to many questions
from participating students in other
colleges. Basically, we have a two-tiered
e-mail system, one for facully and staff, in
which older bugs with "bitnet" addresses have
been removed, and one for students, in which
there are continuing problems. This
realization may have been the major finding
by our students and faculty during this
coursel!

(2) Need to have much better planning for the

student paper preparation in the next
offering of this course. Rules, possible
topics, and exact requirements should be
handled ahead of registraticn and should be
listed specifically on the course home page,
Faculiy should be encouraged to make the
student paper assignment as a definite
requirement for this coursel

(6) From the pre-course information, we thought

group papers submitted to the website were
not optional. We were disappointed that
every participating school did not post a
paper. | suggest better cooperation from
participating schools, more requirements and
a common syltabus.

(8) | suggest there should have been two

deadlines - One deadline for early papers
from which the two student papers to be read
and discussed by all course participants are
selected (This deadline was established.) - A
second deadline for additional student
papers.

(9) The students learned a LOT about writing

papers with others when writing that one
paper together!l! They learned a lot about
the writing styles of others and the need for
organization and being thorough with their
portion of the responsibility.

(10) The major problem that we encountersd is

that our semester started relatively late,
This gave us little time for an introduction

to environmental chemistry. Very early in
the course the students had to select topics
and begin working on their papers. The first
month of the course was a lot of work for
everyone. | know that it was not possible,
but it would have been much better for us if
our semester had started at least two weeks
earlier. We had three weeks of the semester
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remaining after the end of the on-line
segment.

(17) 1 was not aware of the source of the student
papers and had prepared my syllabus without
mention of them. The question of student
papers seems to be a major source of
misunderstanding, now as well as during the
course. |am satisfied with the way it was
handled. it seems that some may think that
it is unfair that some students had to and
other students did not have to write papers.
if student papers continue to be pant of
other courses of this type, please keep them
optional. Allow free participation by all
those who are interested. Course
requirements should be determined at each
local school.

IV. DISTRIBUTION OF PAPERS VIA THE WORLD
WIDE WEB

Course instructors were asked whether the format
of papers as they appeared on the WWW was
satisfactory.

93 % satisfactory

7 % unsatisfactory

Specific comments:

(9) Preferred HTML format so papers could be read
on-ling (N.B. some student papers were
available on the WWW in RTF or text format
and not HTML format),

{11) | appreciated having access to preliminary
copies of some of the expert papers available
weeks in advance.

{12} In the future, | hope a CGI-BIN form could
be added to allow comments to be posted on
the web page, and viewed by subsequent
readers.

(13) t would have been good to standardize
format. Perhaps all HTML.

{17) One of the papers could have been better
edited to appear more unified and less
disjointed.

V. OLCC-STU DISCUSSION LIST

This Listserv was designed to provide interaction
between authors and students, and between
students.

Instructor evaluation of OLCC-STU
88 % Satisfacory

6 % Unsatisfactory

6 % Abstained
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Course instructors read or skimmed the
discussion.

The average percentage of discussion saved or
printed by the course instructors was 60 %. (8.D
of mean = 12 %). 35 % saved or printed all of
the discussion. 18 % saved or printed Oto 4 %
of the discussion. The discussion was archived
on the website and the OLCC-STU discussion list.
Some instructors sorted the discussion and
archived them in separate folders or mailboxes by
paper. {l printed each of the messages and
sorted them by paper and topic. None of the
course instructors seem to have done this.)

Most of the course instructors read all of the
discussion.

Some specific comments:

(1) I believe we made an error in designing
OLCC-5TU when we decided to have papers from
"expers". |wish we had referred to them as
"authors", "moderators”, "discussion leaders"
or "resources”, so that students would have
felt more equal to them when writing their
questions. Many students thanked our experts
for sharing their time with us.
Unfortunately, we never convinced the
studenis that the experts were really
approachable. Some students definitely had
the feeling that they had one chance to
petition the expert for information. This
feeling encouraged, if not caused, a one-way
flow of information, instead of a broader
discussion which | would have preferred. in
particular, there were very few conversations
among students to obtain information. Even
the answers to questions about the student
papers seemed to be a one-way flow of
information.

How do you encourage students to have more
confidence and to take more initiative and
responsibility for their own education? |
believe you have to take the fear away from
the studentt and encourage them
“individually. For this reason, our class met
weekly, There were lively discussions about
environmental and industrial chemistry, We
were not completely successful, as evidenced
by the few questions posted by our best
students. We would like to try again and 1|
would sign onto a simitar course in the
future.

(2) Insist on accurate and definitive subject
lines for each messagelll Continue the
procedure of NOT allowing faculty to post to
the OLCC-STU Listserv. This should be



preserved as the student domain!

{4} | wasted a good deal of time pairing
questions with answers. In these postings
which were answers {0 specific earlier
postings, | would have asked thal the earfier
question be included in the response in its
entirety - though possibly broken up sentence
by sentence to clarify which question was
being addressed - and that the response keep
a fragment of the question header including
time and author. This is not too different
from what was, in fact, done. | would have
preferred to be able to count on it since it
would have saved me a lot of time. This
could lead to a string of comments being
transmitted - and being available together.

(5) It would be useful if someone (a moderator)
could format the titles to some standard form
so sorting and reading could be done more
intelligently.

(6} Getting used to a high volume of mail, and
maintaining multiple threads of discussion
are challenges to novice e-mailers.

(9) Use a bulletin board or notes format in the
future with a bulletin board or note number
for each paper. . . need to separate subjects
- - have authors post discussion questions -
don't stratify the timing so tightly.

(12) ! think it would be a big advantage to use
eudora or something similar. The students
had more problems than | did since they
typically can't use eudora and are given only
a small amount of disk space.

{13) Quality of discussion was very mixed. The
best response was generated to the student
papers.

{(17) | know that some were overwhelmed with the
number of messages arriving. | feel that the
lessen in organization and information
management was an important aspect of the
course. Consistent adherence fo the
instructions concerning use of subject fines
would have been a big help. "Question for
Dr. Trehy" as a subject line does not say a
fot to many people and it turns out to be
uselass when one looks through the index in
order to find something.

VI. OLCC-FAC DISCUSSION LIST

This Listserv was designed to provide interaction
between course instructors, expert authors of the
papers and the organizing committee. Instructors
had an opportunity to ask questions, to make
suggestions and to discuss various aspects of the
course.

Instructor evaluation of OLCC-FAC
82 % satisfactory and useful
18 % abstained

Most read and saved messages.

The average percentage of discussion saved or
printed by the course instructors was 65 %. (S.D
of mean = 8.5 %). The percent saved or printed
varied from 4 to 100. 25 % of the instructors
saved or printed all of the discussion.

Specific comments:

(2) | knew exactly what to expect by monitoring
the OLCC-FAC Listserv. Any local instructor
had equal opportunity to ask and participate
in the OLCC-FAC discussion for smooth course
operation.

(4) There was far more use of it in the semester
before the course was offered. | gather we
were all busy with other work while the
course was being offered. There wasn't time
for discussion!

(17) | soon realized it was not necessary to
respond to all messages. | did try to
respond promptly to some messages.

Vil. ON-LINE QUESTIONS AND DISCUSSION

88 % Found the scheduling of questions and
discussion to be satisfactory
12 % Found the scheduling to be unsatistactory

Some specific comments:

(2) It was difficult for some schools to work
around the various spring breaks (but this is
unavoidable).

1 would like to see a larger portion of the
full semester used for the on-line portion
{start earlier and finish later). This would
likely hurt schools onthe quarter system.
Perhaps if more offerings occur, separate
discussions might be designed for the
semester and quarter courses.

{4) Perhaps the question and discussion periods
could be shortened a hit.

It was different from what 1'd expected, but

my sense is that it is quite similar to what

happens when a seminar speaker comes as long

as

{a) there are more than a few minutes
available for questions, and

(b) faculty stay out of the discussion.

(8) Some more focussed suggestions for starting
off discussions.
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(11) More time for questions would help in some
cases. We did not get the level or amount of
student discussion | anticipated.

(12} Looking back, | would make the discussion
period jonger, and try to move away from a
rigid question and answer session.

(14) Especially towards the end, it got
confusing. Some way of keeping the questions
and answers to separate papers separate would
have been very nice.

(15) More time is needed for questions and
discussion.

{17) With three weeks before the start and two
weeks at the end (at my school) it would seam
that some of that time could have been used
to extend the discussion time, but if | were
to do it again, knowing what | do now, !
would want to use that time to help the
students get organized and to get in the mood
(correct attitude) for working on-line.

Vill. SOME EVALUATIONS

Evaluation scale 1to 5 -
1 is Poor, 3 is Average and 5 is Excallent

(a) Overall evaluation of on-line papers
Average evaluation = 4.08, 5.D. ave. = 0.11,
n=17

Comments:

(2) Expert papers need to be "hotlinked and
interactive" as were the student papers.

(6) Student papers were written for a student
audience; expert papers were edited
professional papers, not intended for a
student audience . . . many things left
unexplained, and the quality of the student
response showed that,

(9) Papers did not offer areas for
discussion. Rather they were a description
of processes and systems about which
students knew little. In the future,
similar papers with a series of questions,
discussion areas of interaction or politics
could stimulate more discussion.

(10) The major difficulty 1 had as an
instrucior was to put the papers in context
--to provide background. Most of the
reterences in the expert papers were
inaccessible to us.

(12) All the papers were good, bul the
lengths were inconsistent.

(b} Overall evaluation of OLCC-STU questions,
answers and discussion
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Average evaluation = 3.64, S.D. ave. = 0.20,
n=14

(The average evaluation by the course
students was 3.86)

Comments:

(2) 1 would like to see more technical
questions posted by the students that would
produce more actual discussion of chemistry
in the answers and subsequent discussion.
This began to occur toward the end of the
on-line session,

{4) Our students reported being quickly
overwhelmed by the volume of discussion.
Because the faculty couldn't know what to
anticipate, it was difficult to focus our
local discussions, After a seminar, if
there is a question which we do not
understand or which doesn't interast us, we
tend to ignore it and turn our listening
strength back up to high when the next
question starts. We aren't experienced in
doing that with text.

{6) 1t got better with time.

(9) Students asked questions largely because
that was how the course was structured.
Most of the students were juniors and
seniors. We functioned pretty well that
way. Inthe future, how about beginning
with one expert paper as a model, then
student papers with expert (supportive)
comments extending areas for discussion . .
. to promote student work and discussion.

(10) Many guestions were fairly simplistic
and required answers that the students
could have found by themselves. Other
questions were trivial. | expected more
interactions between students.

(11) Ranged from ftrivial to well thought
out. Expert answers 4. Some answers were
too shallow, and some bias was evident.
Student answers 5

(12) There were redundancies, and some
trivial questions - though the majority
were very good

(13) Mixed in quality. Some screening at
gach institution might have helped.

(14) 1 was hoping for more discussion between
the students but there was very little of
that. 1guess | shouldn't be surprised
since discussions in class are even hard to
get started.

(15) A mix of very good, very bad and
in-between questions (as expected)

(16) Excellent! | was surprised and
delighted with the general sophistication
of the student comments and questions.



{(17) While some of the guestions were very
good, others probably should not have been
asked. If lwere todo it over, in the
classroom | would challenge them as a group
to evaluate each others' questions before
posing them on-line.

{c) Overall evaluation of OLCC-FAC
Average evaluation = 4.06, S.D. ave = 0.17,
n= 16

Comments:

(2) This is only as good as the participation
of the ones using it. It could have been
more useful, but each of us was exiremely
busy with this experiment which was
probably in addition to our normal duties.

(4) The experience we received from this
communication was helpful. The authors of
the expert papers were very responsive to
questions. The format allowed us to offer
a course on this subject to only two
students, and "bring in" real expertise.

{6) Often helpful and usefu! . . . | expected
there would be more traffic than there was
... were we a bunch of lurkers?

(10) | would have preferred more discussion
between faculty on how they were conducting
the course at their location. However, |
certainly didn't provide much information.

(11) More use by individual teachers would
have helped us all.

(12) 1 had hoped for more discussion of what
the students were thinking about. With a
few exceptions discussion was mostly
technical.

(13) Useful for networking of instructors

(14) Good informaticn and exchange of
information

{15) There should have been more instructor
participation.

(16) | thought it all went better than we had
any reason to expect. It was after all an
experiment, |think it was a huge success.

{17) | am strongly in favor of more faculty
interaction on any level. | seekil out on
my campus and would have liked to see more
more of it on OLCC-FAC, but | think that
available fime did not permit greater
involvement by faculty.

{d) Best paper

14 % of course instructors rated Paper 1 best
14 % rated Paper 2 best

36 % rated Paper 3 best

25 % rated Paper 4 best

11 % rated Paper 5 best

The average evaluation of the best paper was
4.35,5.D. average =0.17,n =13

Comments:

(1) The author was careful to introduce many
topics related to environmental and
industrial chemistry.

{2) It contained the most technical chemistry
content and probably induced students to
learn more actual chemistry than the other
papers.

{3) This paper presented more issues that the
students could discuss and debate. Since
the issues were not black and white, the
students had to consider more of the
complexities of the real world.

(4) We did not work with all the papers.

(8) The students from Niagara did a fantastic
job . . . well researched, well written.
They were knowledgable. Responses were
every bit as good . . . writing to and for
other students . . . | was completely
impressed with their efforts.

(9) Lent itself best to discussion

(10) This had more technical information on
actual chemistry.

(12) The student papers were at a better
level for the students and took more
advantage of the World Wide Web.

(13) The two student papers did the best job
of engendering discussion. The quality of
the expert papers was excellent.

{15) Well written - very interesting

{17) It was well written with a lot of
first-hand information (obtained from their
tour). | would have liked to see a
“purpose” for the paper and an analysis by
the authors of the situation with
conclusions.

{e) Best discussion

27 % of the course instructors rated the
discussion of Paper 1 best

20 % Paper 2 discussion best

0 % Paper 3 discussion best

10 % Pagper 4 discussion best

43 % Paper 5 discussion best

" The average rating for the best discussion

was 4.38
S.D.ave.=0.14,n=13
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Comments:

(1) Questions were wids-ranging and
thoughtful.

{2) This paper created the most questions,
answers and discussion. Students responded
very rapidly, providing an opportunity for
follow-up discussion. It was the most
comprehensive of all the papers.

(3) See (d) above

(5) Probably because everyone was fresher and

ready to start. Also, this paper needed a
iot of clarification to help the group see
the underlying chemistry.

(6} We got the "hang” of it. . . lots to
comment on.

(8) the most "chemical”

(9) had the most ethical and political
ramifications

(10} This paper was more general and required
less knowledge to pose good questions. The
subject matter was more controversial.

(12) More comments for this paper. | think
this is because the students were more
familiar with the medium.

(15} Maybe because it was the first paper,
there was considerable mativation.

(17) | feel that he was excellent and to the
point in answering questions. He seemed
very relaxed.

IX. WHAT LIKED BEST ABOUT THE ON-LINE
COURSE

(1) The opportunity to participate!

(2) It was a demonstration of the teaching
effectiveness of the Internet for national
distance learning coursework. It introduced
our students to a communication medium that
they will be using in many ways for the rest
of their careers. It demonstrated a national
collaborative effort among teachers and
students in Chemistry.

(3) The opportunity for the sturents to consider
various sides of the issues. Through the
discussion they were able to give and take.

{4) The dedicated involvement of industrial
chemists, and students at other schools,
which gives our students an additional
window,

{5) The wider discussion group than is possible
on a small college campus.

(6) the diversity of backgrounds of the
paricipants, and the wealth of viewpoints,
comments and questions

(7} the variety of students enrolled

(8) the exposure of my students to policy issues
linked to science
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(9) brought new information that would have been
difficult for me to collect alone

(10) a- The opportunity to have our students
interact with industrial chemists
b- The requirement that the students use
e-mail and the World Wide WEb

(11) The timely thoughtful answers from student
authors - This clearly showed other students
what is possible.

(12) My students were very excited about the
course - that made it fun to teach

(13) the availabilty of experts - the way
students worked with each other across
national and international boundaries

(14) the way the students got interested in the
topics and in the Internet

(15} Ability of students to access material not
covered in a traditional course - ability of
students to interact with the authors and
other students - flexibility of the work

(16) Brought together students and faculty from
diverse academic institutions

(17) The opportunity for a wider range of
interaction for the students as they learn
from other - both authors and readers

X. WHAT LIKED LEAST ABOUT THE COURSE

(1) Our local failure to enable and encourage
students to send e-mail.

(2) | felt like a slave to my computer terminal
for about one hour each day this semester.
We need to make this virtual classroom more
personal in some way. | miss the student to
faculty one-on-one interaction that occurs in
the regular classroom.

{3) The students viewed the authors with too much
sense of authority.

(4) Coming in on Monday to find over forty e-mail
messages

{(5) The large volume of e-mail found in my box
every morning

(6) That there was no background provided for the
"expert" papers. None of my students had any
industrial experience. . . A primer paper on
how chemical industry works is a must if | do
this course again.

{8) i wish the balance had been a hit more toward
chemistry. The course seemed roughly at the
sophomore level and | would have advertised
it that way had | known far enhough In
advance.

{9) the message system and no time to apply a
foundation for discussion

(10} the huge amount of e-mall generated

{11} An overwhelming load in OLCC-STU af times in

February - many of the messages were trivial



(12) The information glut

(13) The mixed quality of the discussion

(14) Trying to keep track of the questions and
answers

{(15) Huge number of messages, my students
suggested maybe having a smaller number of
institutions or students participating or
having another way to "pace" the messages -
they were overwhelmed by all the messages and
questions they received - sometimes not
enough time to digest all the information

(16) The time it took - For me, it was
effectively a very small overload.

(17) The short time for discussion on-line

XI. ADVANTAGES OF ON-LINE COURSES

(1) Wide-ranging topics, and more freedom to
relate to students,

(2) Instructor expertise can be applied on a
variety of topics for the smaller college
curriculum.

(3) it allows the mixing of ideas and learning
over a more diverse student population. It
also allows us to marshall resources which
might not be available to individual
institutions.

(4) See my answer to IX above

{5) A pooling of talents and expertise not
available otherwise

{6) flexibility of hours, ease of communication

(7) easy access 1o experts at little expense

(8) broadening of our departmental offerings
without addition of facully; ease of
monitoring student discussion

(2) multiplicity of expertise

{10) See my answer to [X above

(11} discussion and cooperation between students
on different campuses - up to date material
presented by both experts and by students

{12) There are many - the access to experts and
information is very powerful - the students
ability to research a particular issue and
then respond to the list immediately also is
an important advantage

(14} exposure to information that we do not have
at our school

{(15) See my answer to [X above

{16) Expands the meaning of an academic course

(17) wider involvement of the students and the
opportunity to communicate with authors
directly and in "real time"

Xil. DISADVANTAGES OF ON-LINE COURSES

(1) Technical difficulties and fears about using
e-mail

(2) The actual workload for this course seemed to
be much higher than | expected. Perhaps this
only comes with the first offering of such a
course.

(3) The students often had trouble dealing with
the large amount of diverse incoming e-mail.

(4) Not appropriate for groups as large as the
one this semester. It takes a LOT of
organizational work, which is not easily done
because the faculty never met face to face.
The  paper-discussion format seems
inappropriate unless students are beyond the
introductory level.

(5) Little face-to-face discussion - | lose the
ability to evaluate the presenters and their
personalities.

{6) Managing high volumes of mail {but not a
major problem).

(8) less contro!l of what happens (in a course run
by this many institutions); harder to change
flow of course if instructor wishes to

(9) spend time opening messages rather than
communicating

{10) The necessity of designing the course to be
applicable to a diverse student and
institution papulation

(11) growing pains - variety of requirements
between different campuses

(12) Students were overwhelmed with information
at first. They also would occasionally lag.
Then they were lost.

{14) too much mail some days

(15) See my answer to X

{16) The additional time it takes

(17) We had several challenges with hardware
breakdowns - so that would be the
disadvantage in my mind. One student used
his own computer exclusively and missed a
portion of the course when his hard drive
crashed. !n the future, | would require them
all to have accounts on the school system.

Xlll. CHANGES WHICH MIGHT HAVE IM-
PROVED THIS
COURSE

(1) Get rid of the "experts” and designate them
as “authors” instead

{2) Preregistration would help plan for the total
number to be handled (you will probably need
to restrict registration next time to between
75 - 100 students) and allow those
pre-enrolled to start paper preparation to
obtain better student papers. Consider
different offerings for those schools on the
quarter and those on the semester systems.
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See if expert papers could be created that
were mote “interactive”.

(4) Limit the amount of communication from any
one student on any one paper or set of
papers, in the way that faculty moderating
discussion in a classroom would delay
recognizing those who had spoken previously.
We had expected that our two students might
work with others on preparation of a joint
paper. That possibility (a) is imporant to
those students enrolling at sites with few
other course students, (b} needs more support
from the organizing committee, if just to
better describe it to faculty.

{6) Better cooperation belween paricipating
schools

{8) copies of the papers well In advance of the
start of the course (our students registered
in November — it would have been nice to be
ableto give them a better idea of the
emphasis of the course)

{(9) use a bulletin board and notes - use more
student generated papers and expers
facilitating and promoting discussion

{10) Have all the papers linked to web site
references or use readily available hard copy
Sources.

(11) We are clearly now in a position to suggest
things to try differently the next time or
for a larger experiment. | do not think that
less or more planning would have been better
- we hit very close to an optimum.

(13) Some screening of responses - Otherwise |
think it was very successful.

(14) organize the mail better

{15) Smaller groups paticipating - fewer papers
to be studied and/or make the class longer -
consider the fall semester to avoid conflicts
with different spring breaks

(17) Locally, | would make changes in the
requirements of class meetings locally and
include the possibility of student papers.

XIV. ADDITION COMMENTS OR SUGGESTIONS

(2) Should & formal proposal be submitted o ACS
to fund this course on a continuing basis?

(8) We used an outside expert of our own (a
recently retired industrial chemist with an
interest in environmental chemistry) to be a
resource for the students and to help read
and grade their final papers — this was an
enormous relief for the faculty member in
charge (i.e. me)

(10} The utilization of web based references in
Paper 5 was extremely helpful.

} would like to thank the Organizing
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Committee and others who worked on this
course. My students and | learned a great
deal. It was worth the time and effort.

(11) We need one or more follow-up attempts. The
electronic record of this trial should be
kept available on the www.

{17) One of the great challenges we face is the
great quantity of information on the Internet
presented without review of any kind. In a
course such as this | would emphasize the
need to critically review information
presented in an open forum such as the
internet. The students must be taught to
realize that defense and peer review are
important parts of scientific information
presentation. If they think that just
because it is on the Internet, it is
authoritative, they need to correct their
thinking!

XV. AMOUNT OF WORK REQUIRED OF EACH
STUDENT

82 % of the course instructors believed the
amount of work was About Right

18 % Too Litile

(Student responses to this question - 83 % about
right, 17 % excessive)

Comments:

(2) About right for my students whose paper was
selected for on-line discussion. The student
on-line defense of their own paper was a very
productive portion of the course at our
school. It would be good if all students
could benefit from some type of experience
such as this. Perhaps a “paper exchange”
could take place between “non posted” schools
in which they could ask questions of each
other in private messages off-line.

(10) The reading and discussion of five on-line
papers and the writing of one paper did not
come close to making sufficient work for a
three hour course. | should have made # a
two hour course, but 1 thought it better to
overestimate. Since this is not a required
course and our majors don't have any
electives, all the students took this as an
extra course on top of their reguiar
courses. This lowered the priority.

(14) Too little, but that was partly my fault for
not requiring more ofi-line work.

(17} ! originally planned for much greater
student involvement in the discussion than
they ever achieved. Perhaps all of the two
weeks for each paper could be designated for



on-line discussion with the second of the two
weeks as the time for the author to respond
to questions. | imagine that getting a
commitment for two complete weeks from the
“experts” would be difficult.

XVI. AMOUNT OF WORK REQUIRED OF THE
INSTRUCTOR

79 % About right
3 % Too little
18 % Excessive

Some comments:

(2) It seemed excessive for this first offering.
My students’ paper was selected which
required additional effort. | would do it
again, just plan more time to be spent, It
was probably not as much effort for those who
did not submit papers, or did not have
student papers on-line. This inequity needs
to be addressed so that alt local courses
will share in the total effort put forth in
this course. The intercollegiate competitive
nature of this course must be maintained and
encouraged. Student papers should be made a
firm requirement. Many chemists will be
hesitant to make their students WRITE! But
it shoutd be encouraged, because the writing
component of this course is one of its
strongest attributes.

{4) The work wasn't really excessive {(except for
the organizing committee}, but it was more
than 1 had anticipated and, because it put me
at the maximum load faculty are allowed to
have, more than | could easily handle. i
was a load | hadn't previously [earned to
handle efficiently. It was a load that |
couldn’t easily move to different days and
times.

(5) This course was in addition to my normal
load. So it became excessive for me. If it
was part of my normal teaching load, it would
have been about right.

{6) | had a very enjoyable course.

(8) Once it gof rolling, nothing much required.
At the beginning, a bit of an overload.

{10) Like the students, | undertook this course
in addition to my regular course load
(Organic | and Il, three labs, haif of our
non-science major course and two research
students). As a result, | was unable to
provide as much additional material and
homework as | had wished. If this had not
been an uncompensated overload, the amount
of work would have been about right.

(13) This course was done as an overload on my
part to make it available to students.

{16) About right, but in my particutar case it
was an overload.

XVII. INTERESTED IN PARTICIPATING IN A FU-
TURE ON-LINE COURSE

88 % Yes
12 % Maybe

{(4) Yes, if the topic would supplement what we
can offer our students

XVII. INTERESTED IN HELPING TO PLAN A FU-
TURE
ON-LINE COURSE

58 % Yes
18 % Maybe
25 % No

Comments:

(5) Yes, depending on the topic

(17} Yes. Since we have no chemistry major, |
would like to see the topic “Environmental
and Industrial Chemistry” is one | would like
to see repeated, perhaps with different
authors and/or papers, since it fits so well
into the Environmental Science major that we
do have.

XIX. REFERENCES

(1) Computers in Chemical Education Newsletter
Spring 1996, p. 17 t0 20

{2) Computers in Chemical Education Newsletter
Fall 1996, p. 9to 18

(3) Computers in Chemical Education Newsletter
Fall 19986, p. 21 to 22

{4} http://www.clarkson.edu/~rosen2/olcc.html
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FROM THE CHAIR
Donald Rosenthal, Chair CCCE (Committee on
Computers in Chemical Education)
Department of Chemistry Clarkson University
Potsdam NY 13699-5810
Phone: 315-268-2352
E-mail: ROSEN@CLVM.CLARKSON.EDU

A. ROLE OF THE COMMITTEE
The CCCE seeks to publicize and promote the use of
computers in chemical education.

B. MEMBERS OF THE COMMITTEE - 1997
Charies Abrams - McGill University, Montreal,
Canada
James Beard - Catawba College, Salisbury, N
James W. Beatty - Ripon College, Ripon, WI
Joseph Casanova - California State University, Los
Angeles, CA
Wilmon B. Chipman - Bridgewater State College,
Bridgewater, MA
Nancy S. Gettys - University of Wisconsin,
Madison, WI
William Halpern - University of Western Flarida,
Pensacola, FL
Carolyn Sweeney Judd - Houston Community Col
lege, Houston, TX
Alfred Lata - University of Kansas, Lawrence, KS
Yuzhuo Li - Clarkson University, Potsdam, NY
George R. Long - Indiana University of
Pennsylvania, Indiana, PA
Marco Molinaro - University of California,
Berkeley, CA
Thomas C. O'Haver - University of Maryland,
College Park, MD
Brian Pankuch - Union County College, Cranford,NJ
Harry E. Pence - SUNY College, Oneonta, NY
Donald Rosenthal - Clarkson University, Potsdam,
NY
Gwen Sibert - Roanoke Valley Governor's School,
Roanoks, VA
Stanley Smith - University of lllinois, Urbana, IL
CarlH. Snyder - University of Miami, Coral Gables,
FL.
Brian Tissue - VP! and State University,
Blacksburg, VA
David M. Whisnant - Wofford College, Spartanburg,
SC
Theresa J. Zielinski - Niagara University, Niagara
University, NY

C. ON-LINE MEETINGS AND SYMPOSIA

An on-line Conference entitled “General Papers in
Chemistry and Chemical Education” will be held
during the summer of 1997 and the 1897-1998
school year. See the article elsewhere in this
Newsletter for additional details.
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Anyone interested in organizing a three to five week (5
paper) session at a future (1898 and beyond) on-
line meeting should contact me
(ROSEN@CLVYM.CLARKSON.EDU). | would also
like to hear from anyone interested in managing a
meeting Listserv or Website.

D. ON-LINE INTERCOLLEGIATE COURSES

The CCCE sponsored and helped organize an
intercollegiate course entitfed "Environmental and
Industrial Chemistry”. This course will be de-
sctibed and discussed in this year's summer on-
line conference (Paper 10). In addition, George
Long will present a paper {(Paper 11) entitled
“Chemistry On-Line: A Practical Guide To The
Development Of Interactive, intercollegiate
Learning Experiences For Chemistry Students”,

| would be interested in hearing from those who are
willing to help organize an on-line course.

E. NATIONAL COMPUTER WORKSHOPS

Three day National Computer Workshops were held
last summer before the BCCE at Clemson
University. There were a total of 68 registrants for
these workshops. |t seems likely that similar
Workshops will be held before the 1998 BCCE at
the University of Waterloo. More information
about these Workshops will beincluded in the
Fall 1997 issue of this Newsletter.

F. CCE NEWSLETTER

The publication of this Newsletter represents a major
activity of the Committee on Computers in Chemi-
cal Education. Aricles submitted for publication
are printed in a timely manner. Anyone interested
in submitting an article should contact Brian
Pankuch, Editor of the CCE Newsletter
(PANKUCH@HAWK.UCC.EDU) or me.

G. OPEN MEETING AT BCCE MEETINGS

In recent years, the CCCE has held open mestings at
the Biennial Meelings. These are well attended
and provide an oppotiunity for interaction
between Committee members and those atiend-
ing. A meetingwas held at Clemson and another
meeting is planned for the 1998 BCCE at the
University of Waterloo.

H. WE ALWAYS NEED IDEAS AND SUGGESTIONS

The success of the Committee depends upon our
interaction with you and other chemical
educators. Please send us your ideas and
suggestions.






11. Are you a member of the:

ACS? Yes No
Divigion of Chemical Education? Yes No
Division of Computers in Chemistry? Yes No

12. Areas of Computer Activity and Interest:
Leave the space provided below blank, if you have nc present
interest or activity. Insert a number from 1 to 4 depending on the
amount of activity.
1 means with a consuming passion, 2 means considerable
3 means moderate, and 4 means a little.

Activity Interest Description of Use

Word Processing

Spreadsheets

Data Bases

Other Languages

Simulation

Numerical and Statistical
Methods

Graphics

Interfacing

Laboretory Automation

Drill and Practice

Other (specify)

13. Provide a brief description of the hardware you use.

14, Other Comments or Suggestions:
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