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“Forensics” - Poster by Teresa Crout (see article by Margolin)
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Alternative methods to teach and assess science
Zafra M. Lerman, Columbia College, Chicago
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Zafra M. Lerman

Institute for Science Education and Science Communication, Columbia College Chicago, IL, USA. zafral@aol.com

In order to guarantee science, mathematics and
technology education for all, the Institute for Science
Education and Science Communication ("Science
Institute”), Columbia College Chicago, has developed
a curriculum that can be adapted to meet the educational
needs of the culturally and economically diverse global
population.

Over the past twenty-four years, the Science Institute
has developed a unique and highly successful method
of teaching science to non-scientists that integrates
science and mathematics with art, music, drama, dance,
sports, and cultural backgrounds (Lerman, 1986a;
Lerman, 1986b), These methods have already been
adopted by many institutions in Chicago, throughout
the U.S., and around the world, in settings ranging from
the formal to the informal, and from elementary school
to university levels. Only by developing different
methods of teaching science, mathematies and
technology, and by cultivating critical thinking instead
of relying on rote memorization, will we be able to
avoid forming a class society that will be divided - not
by royalty - but by knowledge of science, mathematics
and technology.

These alternative methods of teaching are
complimented by alternative methods of assessment.

* Students can demonstrate their knowledge in science,

mathematics and technology using the media of their
choice, such as art (Hoffimann and Torrence: 1993),
music, dance, drama, animation, sports, and interactive
multimedia (Lerman, 2000; Lerman, 2001). The results
have been varied and impressive. For example, a music

Figures 1 ond 2: Images from "Mitosis: A Dance”
choreographed by Dia Bubalo, showing the activity of
DNA before and after the cell nucleus splits into two.
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major's song about chemical reactions in the brain,
depression, and antidepressant drugs has received
national acclaim.

Abstract scientific concepts have been made concrete
through painting and seulpture. Other students
choreographed and performed a dance representing the
separation and combination of DNA during mitosis (see
figures 1 and 2).

A children's program on the ozone layer and
environmental responsibility, titled "Ozone the Clown”"
was created by a group of theater, marketing, and
television majors, "Ozone the Clown" (whose facial
makeup consists of an "O" and a "3") discusses ozone
depletion using simple items such as balloons, puppets,
and a fattered umbrella to represent molecules,
chemical reactions and the ozone layer (see figure 3).

Figure 3: Columbia College student Jason Krueger,
as "Ozone the Clown,” uses balloons to demonstrate
the molecular structure of ozone, and uses a latterd
umbrella to represent Earth's ozone layer in a
presentation for children.

The star-crossed lovers, sodium and chlorine, have been
immortalized on videotape in a drama written, acted,
and filmed by Columbia College students, as a mock
Shakespearean tragedy ala Romeo and Juliet, with
apologies to W. Shakespeare. Sodium, in the role of
Romeo, gives his electron to Chorine (in the role of
Juliet) to make her his wife and, subsequently, forms
table salt. However, because this is a Shakespearean
tragedy, Water takes over the duo and their bond breaks
("For never was a story more dark and glum, than that




of Chlorine and her Sodium") (Lerman, 1988).
Another group of theater and television students
combined their talents to create "The Bondfather" — a
theatrical skit depicting a distraught mother who seeks
out the intervention of Don Mendeleev (the
Bondfather) in dissolving the ionic bond which her
gaseous daughter, Chlorina, has formed with a boy
named Sodium (see figure 4).

Figure 4: In this scene from "The Bondfather,” Don
Mendeleev (Eddie Sircher) consults a mother (Rebekah
Lewis) horrified by her daughter’s ionic bond.

Another project communicating ionic bonds was
presented through dance. A group of dancers
representing halogens and another group representing
alkali metals meet in a fictional high school dance,
where they interact and form ionic bonds. The school
deans (Oxygen and two Hydrogens) do not approve of
these unions and combine their efforts to break the
newly-formed bonds (see figures 5 and 6).
- : . .

Figures 5 and 6: "Periodic Table" dance,
choreographed by Heidi Baumann Renteria, and
performed by middle school students, demonstrating
the ionic bond.

Students in the Science Institute's "Crime Lab
Chemistry" class use the Science Institute's state-of-
the-art analytical laboratory. Students learn to solve a
crime through the application of science. An art student

in this class demonstrated in a poster everything she
had to examine and test in order to solve the crime:
body fluid, blood, lipstick, arson, fibers, fingerprints,
DNA, chemicals, etc. (see figure 7).

Figure 7: "Forensics”
poster by Teresa Crout,
depicting the various
* experiments and tests she
¢ needed to perform in
** order to solve the crime.
. (cover figure)

‘With assistance from the National Science Foundation,
the Science Institute has developed a Science
Visualization and Communications Laboratory, which
allows students to explore new technologies in
preparing and presenting their projects. 2D and 3D
animations were employed in visualizing and
presenting scientific concepts such as the chemical
bond, acid rain, depletion: of the ozone layer, and fission
reactions. The ionic bond formed between Sodium and
Chlorine was also explored in "Ionic Bondage", a
computer-animated project showing the failed attempts
of varicus chemical elements in trying to stop
rampaging Table Salt from destroying the beloved land
of Periodia - until Oxygen and the two Hydrogen Twins
team up and dissolve the monster (see figure 8).

| Figure 8: Columbia

College student Joe Nelson
! created his  "lonic
¥ Bondage” animated project
| in the Science Institute's
Science Visualization and
Communications
Laboratory.
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Science Institute students are encouraged te use the
tools of their majors, their personal interests and their
cultural backgrounds in the production of their projects.
These can be decidedly "hi-tech”, "low-tech” or even
"no-tech”, as can be seen in two different projects which
communicated the same concept - one student created
a computer animation to visualize the fission of a
nucleus by neutron bombardment as part of his project
on the development of the atomic bomb, while another
student choreographed a dance for middle school
children fo represent the same concept (see figure 9).

Figure 9: The top image represents a neutron about to
split a uranium nucleus, from a computer -animated
video titled " Unforgettable Fire.” The same process is
again depicted in the bottom image - a small cluster of
dancers represent the nucleus, and a single airborne
dancer represents the neutron.

Students retain their knowledge of science many years
after they graduate, and they atiribute this
accomplishment to the fact that they used art, music,
dance and drama to internalize the learing process
{(Kostecka, Lerman and Angelos, 1996; Lerman, 2000;
Lerman, 2001).

Howard Gardner, from Harvard University, developed
the Theory of the Multiple Intelligences (Gardner,
1993). He explained that teaching is usually directed
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toward the logic intelligence, and that people such as
dancer Martha Graham, musician Stravinsky, and artist
Pablo Picasso all have "talents". According to
Gardner's Theory, what these individuals have is
different intelligences, and if we adjust our teaching
to fit "The Multiple Intelligences,” we will be able to
teach anything to anybody. Thus, Howard Gardner
has successfully put into educational terms the
experiences of the Science Institute.

The success of these methods developed in the Science
Institute, prompted the National Science Foundation
{(NSF) to award a research grant to Columbia College,
Princeton University and Indiana University, in order
to develop a joint environmental science curriculum,
which will adopt within the three institutions, the
teaching methods developed at the Science Institute at
Columbia College for non-science majors. The
rationale behind this collaboration is that a curriculum
designed to fit the three very different types of
institutions should produce a model curriculum readily
adaptable for almost any institution of higher education,
traditional or non-traditional: Columbia College is an
urban, four-year, open-admissions college with a high
proportion of underprivileged, low-income, inner-city
students; Indiana University is a large state school; and
Princeton University is a private university which
accepts only the top five percent of high school students
(Lerman: 1998). This curriculum was adopted by many
universities in the U.S. and abroad. These courses
which integrate science, mathematics and technology
with the arts have made it possible to make science,
mathematics and technology education accessible to
all, independent of race, gender, economic background,
and cultural backgrounds.

Scientific accuracy is fundamental to this approach,
and is never sacrificed. Unfortunately, these innovative
methods are sometimes misused and the resultant
projects do not reflect objective, accurate science. It
is therefore paramount to understand how to utilize
the methods developed at the Science Institute in
teaching, learning and assessing science, technology
and mathematics, without sacrificing the accuracy and




objectivity for which science, mathematics and
+ technology stand.

The Chicago Public School system is the third largest
public school system in the U.S.; its demographic and
economic diversity is representative of the diverse
population of America. During the past eleven years,
the Science Institute has served approximately 600
teachers who, in turn, teach tens of thousands of
students per year. This introduction of the Science
Institute’s methods into the Chicago Public School
system has led to a dramatic increase in the science
level of teachers and students as well as an increase in
the amount of time teachers devote to science in the
classroom. Chicago Public School teachers who
participate in Science Institute workshops and employ
these methods in their classes have reported that
seventh and eighth grade children (who previously
would "never come close to the chemistry lab™) now
prefer to stay after school in chemistry clubs, rather
than aftending gym class. Many ofthese students have
chosen to attend high schools which specialize in
science and mathematics - which never happened
before in these teachers’ experience. There is a
remarkable inctease of teachers classroom practices
after the workshops in conducting science experiments
daily or almost every day and discussing with their
students science careers weekly, compared to practices
before the workshop and compared to mational
averages.

These methods have proven particularly effective at
what our experience demonstrates are the crucial ages:
the fifth grade (before children enter middle school),
and the eighth grade (before children enter high school).
The achievement of students whose teachers attended
our workshops were much higher than those of students
in the same school whose teachers did not attend our
workshops. In order to assure the best science,
mathematics and technology education for all, the
Science Institute proposes to expand the model it has
developed in order to meet the educational needs of
the ever-growing world population.
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Zafra M, Lerman

Zafra Lerman is Distinguished Professor of Science
and Public Policy, and Head of the Institute for Science
Education and Science Communication at Columbia
College Chicago.

Prof. Lerman received her bachelorand master degrees
from the Technion, and her Ph.D. from the Weizmann
Institute of Science. After conducting research on
isotope effects at Cornell University, Northwestern
University, and at the Swiss Polytechnic, she joined
Columbia College, where she was the first and only
science faculty member. At Columbia College she
founded the Science Department for non-science

' majors, and developed innovative methods of teaching
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and assessing science by using art, music, dance,
drama, literature, poetry, etc. Her methods have been
adopted in many places around the world, She has
received numerous grants from the NSF and other
foundations, including an NSF grant with Princeton
University and Indiana University.

Prof. Lerman has also received many awards for her
work, including the 1999 Presidential Award for
Excellence in Science, Mathematics and Engineering
Mentoring from the White House in Washington, DC.,
the World Cultural Couneil’s 2000 World Award for
Education, the 2000 Naticnal Ethics Award from the
American Institute of Chemists, and the American
Chemical Society’s 1998 National Award for
Encouraging Disadvantaged Students into Carcers in
the Chemical Sciences. She is also a recipient of the
1998 International Kilby Laureate Award, given for
extraordinary contributions to society through science,
technology, invention, innovation and education; the
citation for this award reads: "Israeli scientist whose
legendary bravery and success defending scientists
under persecution throughout the world is matched only
by her creative ability to empower teachers to integrate
art, music and theater with scientific concepts, making
science literacy available te disadvantaged young
people everywhere."
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SIDNEY LOEB

Co-lnventor of Practical Reverse Osmosis

The most ¢conomical
way to desalinate water
is by Reverse Osmosis
(RO). Prof. Reid from
: the University of Florida
was the first to show that
¢ RO could produce
potable water from
saline solutions. RO isa
ST ; d membrane process
driven by applied external pressure that is used to
separate electrolytes from aqueous solution, among
other applications. Sidney Loeb, together with
Stinivasa Sourirajan, made it practical and possible.
Wotldwide production of RO water is estimated at
6.4 million m¥d, and RO is the world leader in annual
desalination plant installations.

Reverse Osmosis:

The RO desalination process is the application of
hydrostatic pressure on seawater or brackish water
surmounting a semi-permeable membrane. The
membrane is "semi-permeable” in that it is permeable
to water and almost impermeable to dissolved
electrolytes. The water molecules pass through the
membrane from the side of the higher concentrated
solution to the side of lower concentrated solution.
Little of the dissolved salts pass through the membrane,
The initial solution is thus separated into two parts,
one more concentrated in dissolved salts and the other
almost pure water.

In RO the hydrostatic pressure must exceed the osmotic
pressure of the saline solution. This process can be
compared to what would take place with direct osmosis
with the same membrane but without applied pressure,
where the water would naturally migrate in the opposite
direction, i.e., from the solution of lower to higher
0SImotic pressure.

Several theoretical models are used to describe solvent-
solute transport in RO membranes, with the different
models overlapping each other. The principal models

for the transport process are known as “solution-
diffusion" and "capillary pore”. The active surface
layer of the membrane forms hydrogen bonds with
water molecules in the aqueous solution. By capillary
action, the water molecules then move through the
membrane. Solutes are rejected or absorbed by the
membrane depending on the electrical charge of the
solute molecule and by its ability to forma "solution"
in the membrane. In RO, unlike in filtration, it is not
membrane pore size and not dissolved particle size that
determine the success of the separation process.

The principal advantage of RO over distillation is the
saving of energy. RO involves no energy-consuming
phase changes.

SIDNEY LOEB:

Sidney Loeb was borm in Kansas City, Missouri in 1917
and from age two grew up in Chicago. He received his
B.S. degree in chemical engineering from the
University of Illinois in 1941. After working in the
Los Angeles area in the fields of petrochemicals, rocket
motors, and nuclear reactors, he retuined to school and
earned his M.S, (1959) and Ph.D. (1964) degrees from
the University of California at Los Angeles (UCLA).
It was during the course of his Master's thesis research
that the Loeb-Sourirajan membrane breakthrough was
achieved.

Major efforts were being made in the 1950's by the
United States Department of the Interior through the
Office of Saline Water, and by the State of California,
to solve the growing problem of shortages of fresh
water in dry areas. UCLA was heavily involved in the
state supported desalination research.

Sidney Loeb recalis as follows:

The commercial utility of reverse osmosis depends on
combining adequate permeate flux (permeate rate per
unit membrane area) with acceptably low permeate
salinity (usually less than 500 ppm). These were
simultaneously achieved by us in late 1959 by the
attainment of a membrane with a very thin (micron or




submicron) "skin” surmounting a relatively thick
porous support layer. This anisotropic structure was
verified by electronic microscopy at Gulf General
Atomics in San Diego.
In my opinion, such anisotropy is the seminal feature
to the success of RO desalination, and has been a major
contributor to the general surge of interest in and
applications of membrane separation processes.
The attainment of anisotropy could be called
serendipitous. However, “the road fo success is paved
with failures”. The first test with an anisotrapic (not
known at the moment) membrane was close to being a
success by the above two criteria. The second test (from
the same membrane sheet} was a dismal failure with
subsequent tests being equally good or very bad in
random fashion, as if flipping a coin. From this we
finally speculated that one side of the membrane was
different from the other and that was it (emphasis is
that of Prof. Loeb). The side facing the air during
casting on a glass plate had to be in contact with the
saline solution during service.
I sometimes wonder if I would have continued testing
that membrane sheet if the first test had been a failure.
The anisotropic principal is still valid today.
(8. Loeb, Membrane Quart. Oct. 1994 and 28 October
12001, personal communication).

Sidney Loeb and Israel

In 1967 Loeb came to Beersheva under the auspices
of UNESCO to teach RO technology for a planned
three months. This was by invitation of the Negev
Institute for Arid Zone Research, later incorporated into
the Institutes for Applied Research of the Ben-Gurion
University of the Negev (BGU). At that time, work
was being carried out on desalination by electrodialysis.
Loeb stayed in Beersheva three years, left, and then
made aliya, accepting a half time teaching and half
time research position as Professor of Chemical
Engineering at the newly established BGU. For 15
years at BGU Locb carried out research and tanght
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membrane processes, desalination, and other subjects,
and retired in 1986.

Loeb recalls the work on the first RO plant in Israel at
Kibbutz Yotvata, with the manufacture of the
membranes at the Negev Institute. The women of the
kibbutz immediately found good use of the soft RO
water for washing their hair, but the kibbutzniks refused
to drink RO water until Dr. Berlyne from the Soroka
Medical Center spcke with them and warned of serious
health consequences if they continued to drink brackish
ground water. He scared the hell out of them. Loeb
also remembers making the trip about once a week to
Tel Aviv to teach RO technology to the staff at Mekorot
(Israel Water Company).

The use of RO spread throughout the Arava and to Eilat.
All of the drinking water of Eilat is today produced by
RO. Mekorot operates more than 30 RO units for
brackish water with a combined capacity of 40,000
m*/d. Presently, plans are being made for a seawater
RO plant near Ashdod with projected output of 180,000
m’/d at a price of about 0.50 $/m’. This is down from
1.6 $/m’® ten years ago. A plant near Ashkelen is also
planned with an output of 136,000 m/d.

Loeb is upset each time he sees commercial "spring”
water sold in plastic bottles. Doing an off-the-cuff
calculation, he tells me that the cost of that water is
about 1,000 times more expensive than what it costs
to make RO water, equal in all aspects.

Prof. Loeb's recent research has been focused in the
area of pressure retarded osmosis (PRO) as a source
of energy. This process is aftractive in Israel due to the
high osmotic pressure of Dead Sea brine. His aim is
to use PRO to capture the available osmotic energy
from Dead Sea brine when treated with brines of lower
osmotic pressure, such as the Mediterranean Sea or
Jordan River water. River water and seawater also
comprise a vast, if difficnlt, osmotic pair for very large
scale energy production.

Bob Weintraub
The Negev Academic College of Engineering,
Beer-sheva.
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The 6% International Symposium on
Polymers for Advanced Technologie

took place in the Dan Hotel in Eilat,
on September 2-6, 2001,
Chairmen:
Profs. Abraham J. Domb and Menachem Lewin

The aim of this symposium was the exchange of ideas
in the field that is at the crossroads of several dynamic
and emerging disciplines in polymer physics, chemistry
and technology, and to bring together researchers from
academia and industry. Lectures on a diverse range of
topics were presented at the conference. Four sessions
were dedicated to the development of novel
technologies such as smart gels, molecular imprinting
and biosensors. In several sessions the use of polymers
in applied physics was discussed such as in optical,
¢lectronic, acrospace and environment conserving
applications. Research on novel polymer architectures
and synthesis was discussed in three sessions. Polymers
for various medical applications were presented in at
least four different topics including tissue engineering,
bioactive polymers and delivery of active compounds
and genes. The latter topics were presented in
collaboration with the Israeli Chapter of the Controlled
Release Society.

The first plenary lecture was given by Nobel laureate
Prof. Pierre De Gennes, in which he introduced the
audience to a novel series of soft actuaters, Nafions or
fluerinated polyethylenes, carrying a few sulfonate
groups. These compounds circumvented two major
problems encountered by other actuators that are based
on swelling and de-swelling of gels: 1. slow
responsiveness of the actuator, and 2. fatigue or rupture
of crosslinks afier many cycles of swelling/de-swelling.
A thin strip of nafion, covered on both sides by platinum
electrodes, bends when a voltage is applied between
the electrodes. The response times are faster and the
system is quite robust, allowing for many cycles, The
nafion strip is currently used in a tool for
microsurgeryof the brain in Osaka, Japan.

Prof. Francesco Ciardelli greeting the audience at the
opening cererony, on behalf of the European Polymer
Federation.

In the second plenary lecture Prof. Francesco Ciardelli
talked about conformational and structural changes in
stereo-ordered macromolecules as results of variation
in light in photosensitive polymers. Various systems
were discussed, composed of polypeptides or
hydrocarbon polymers containing azobenzene,
spiropyran or other photochromic side chains, active
as photosensitive polymers.

A summary of the development of electrically
conductive plastics and polymers was given by Prof,
Moshe Narkis in the third plenary lecture,

Prof. Matthew Tirrell gave the fourth plenary lecture.
He talked about attaching small peptide chains, derived
from extra-cellular matrix proteins, to lipid tails to
obtain compounds with two surface modifying
properties: high self-assembly capacity, induced by the
hydrophobic tails, into membrane mono or bi-layers,
and inducticn of protein-like secondary structure of
the peptide head groups.

Polymeric networks for microsensors have been
discussed in the fifth plenary lecture, given by Prof.
Nicholas Peppas who surprised some by stressing that
molecular imprinting was a central theme in "intelligent
drug delivery, drug targeting, and tissue enginecring
devices”. One example illustrating the approach fo
working in aqueous solutions involved nanospheres
imprinted with a sugar-reporter template that
selectively recognized a monosaccharide.
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Prof. Robert Langer, in the sixth and last plenary
lecture, delivered a highly exciting and inspiring talk
about Research and Development of a release device
made from a novel polyanhydride carrier. An overview
was given of the production of a slow release device
made from polyanhydrides containing BCNU in the
treatment of brain tumors, from laboratory in-vitro and
in-vivo experiments to FDA approval and clinical
studies.

Following the last plenary lecture a panel session was
organized in which issues were addressed such as the
challenges of the chemical industry in the field of
polymers and future prospects of polymeric materials.
In addition attention was paid to funding of early stage
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R & D and financial aid to start-up companies. Drs.
Freitag, Vromen, and Haghighat, from Bayer AG,
Millennium Materials and Elecon participated in the
panel.

In addition to the plenary lectures there were 29 keynote
lectures, 95 regular lectures and 90 posters in all the
subjects covered at the PAT symposium.

Last but not least, Prof. Menachem Lewin was honored
with the Israeli Polymer and Plastic Society Award,
for his impressive contributions in the field of flame
retardant polymers.

The next PAT confersnce, will take place in Santa
Barbara, CA, USA, in 2003,
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The first Israeli CombiTech Symposium Advances and Applications in Drug Discovery
was held on October 14-15, 2001 at the Weizmann Institute of Science, Rehovot

The invitation to the Symposium included the following: .

Combinatorial chemistry emerged from the field of peptide chemistry and polymer-supported organic chemistry, and
has become the most important method for drug discovery today. More than 3000 publications on the topic appeared
in scientific journals in the last three years.

Medium and large pharmaceutical companies have adopted combinatorial methodologies as the main tool for drug
discovery and optimization. To date, over 30% of bioactive leads are developed by combinatorial chemistry. Industrial
sources estimate that the life science market will explode to more than $9 biltion by 2003. Over 25,000 new biological
targets will derive from the human genome project, a fact that points to the cardinal role of combinatorial technologies
in producing drugs of the future.

At the first combinatorfal conference held in Israel on May 25, 2000 in Ramat-Gan, over 100 participants attended,
and 12 international companies exhibited combinatorial chemical equipment.

In response to the need for immediate action to promote and advance this newly emerging field in Isracl, we established
the [sraeli Society for Combinatorial Technology (ISCT) with the aim to make this society the leading scientific and
technolegical forum for discussion and advancement of combinatorial technologies in Israel and to promote through
this activity the fields of drug and material discovery in this country.

ISCT will link to similar interactive societies around the world, to participate in organization of international activities
in the fields of combinatorial chemistry, high throughput screening and automation, as well as pharmaceutical and
material science,

Abraham Warshawsky*, President

Mati Fridkin, Honorary President

Gary Gellerman, Chairman

Chaim Gilon, Director of International Relations

* Passed away November 11, 2001.

The following Plenary Lectures were presented at the
Symposium:

Combinatorial chemistry, a coming of age

Mario Geysen, GlaxoSmithKline (GSK), USA

A universal description for affinity distributions in
combinatorial repertoires

Doron Lancet, Weizmann Institute, Israel
Accelerated automated solid phase synthesis of
heterocyelic scaffolds for combinatorial libraries
Hossain Saneii, Advanced SynTech, Louisville, USA

The preparative advantages of the multicomponent
chemistry

Ivar Ugi, Technical University of Munchen, Germany
From target discovery to drug discovery: Opportunities
and Challenges

Salomon Langer, Compugen Ltd., Israel

Split synthesis using unlabeled macroscopic solid
support units

Arpad Furka, Eotvos University, Hungary

20 additional lectures were presented as well as 11
posters.
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67" Annual Meeting
THE ISRAEL CHEMICAL SOCIETY
Renaissance Hotel, Jerusalem, Israel
Janvary 29-30 2002
Organizing Committee: Haim Levanon, Chairman,
Noam Agmon, David Avnir, Avi Bino, Aharon
Gedanken, Dan Huppert, Ehud Keinan, Yoel Sasson.

Dear Colleague,

It is a great pleasure to invite you to participate in The
67th Annual Meeting of The Israel Chemical Society.
The Israel Chemical Society, The Hebrew University
of Jerusalem and its Institute of Chemistry are the
sponsors of the conference. The meeting, through its
interdisciplinary approach and international flavor will
promote the exchange of scientific results, mutual
collaboration and enhance chemical education.
Particular emphasis will be directed towards chemistry
in high-tech.

It has become already a tradition that a leading
university participates in this event through its well-
recognized scientists. This time it is the Department
of Chemistry of the University of California at Los
Angeles.

Within the spirit of friendship, dedication and mutual
collaboration with Israeli scientists, we have extended
this tradition by having with us scientists from different
institutes such as Northwestern University, University
of Illinois, Free University of Berlin, University of
Freiburg and the Radiation Laboratory at the University
of Notre Dame, The list of sessions covers most fields
in chemistry, and in order to provide a full and
enjoyable scientific and social program, we vrge all
patticipants to take advantage of the special price of
accommodation and to stay overnight in Jerusalem.

I look forward to welcoming you at the meeting, in
friendship and solidarity with The Tsrael Chemical
Society.

Chaim Levanon, Chairman of the Organizing
Commiftee.

For details link to: www,isas.co.il/chemistry2002
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Prof. David Vofsi passed away on November 6, 2001.
He was 82 years old.
David Vofsi was born in Latvia in 1919 and immigrated
to Eretz Israel in 1938, He studied chemistry at the
Hebrew University, on Mouat Scopus in Jerusalem.
He was a student of Prof. L. Farkas who believed that
scientific research should be used as a tool in the
industrial development of the country. Indeed, Vofsi
and a few of his student friends, started a laboratory
on the roof of a building in Jerusalem to produce
chemicals that were in short supply due to the second
World War.
During the War of Independence and a few years
following it, Vofsi enlisted into the Israeli Army and
was in charge of a group which developed solid
propellants for rockets. In the same years he also
completed his Ph.D. work under the supervision of
Prof. Aharon Katzir.
Following a year of post-doctoral work in England, he
joined the Polymer Department at the Weizmann
Institute in 1957, Two years later he established the
Laboratory of Plastics Research, which later became
an independent department, and moved to the new
Harry Levin building for Applied Research. Vofsi
persevered in his approach to work in areas that can
~ lead to possible industrial applications and convinced
many of his students and colleagues to do the same.
A number of important industrial products were
developed in the department. These included polymeric
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sprays for preserving fruits, polyesters with improved
properties, fire retardant materials, pesticides,
membranes for various separations and special plastics
films for protected agriculture. He maintained close
contacts with the Israeli chemical industries and was
influential in the promotion of the plastics industry in
the couniry.

When the Harry Levin Center for Applied Research
was founded he became the first director. He established
the rules for the activities of the Center and was
respensible for helping many new applied projects get
a head start.

He was one of the founders of "Yeda", the Research
and Development Company of the Weizmann Institute,
and was a member of its Board of Directors for many
years,

David Vofsi served as the President of the Isracli
Polymer and Plastics Society and received an Honorary
Membership in the Society as a tribute to his
contribution to the advancement of Plastics research in
the country.

After his retirement he moved to Haifa. He continued
his scientific activities there by serving as consultant
fo students and scientists in the Technion and in the
Israeli Center for Plastics and Rubber,

In his many years of service at the Institute David Vofsi
had many friends, colleagues and students that will
remember him as a distinguished scientist, a stimulating
person and a good friend.




Reuven Shahar and Mark Loufer

KAFRIT INDUSTRIES is the leading manufacturer
of masterbatches and compounds for the plastic
industry in Israel and an exporter to various countries
in the world.

Kafrit serves its customers in the various market
segments of the world of plastics, including agriculture,
consumer products, packaging, automotive,
construction and others. Our wide product range of
masterbatches, which include Flame-Retardants, UV-
Stabilizers, Thermal-Stabilizers, Anti-Statics, Anti-
Blockings, Anti-Microbial agents and others, can offer
solutions to every final product need. Kaftrit also
produces an almost endless list of color masterbatches,
which can be modified to the appropriate resin and
other parameters unique fo any given customer.
Kafrit produces a wide range of MBs, based on PE,
PP, HIPS, SAN, PC, PBT, and practically almost any
polymer its customers request.

Products:

UV Stabilization:

Solar radiation, when it reaches the earth, consists
mainly of near infrared (NIR), visible light, and a small
amount of ultraviolet (UV) rays. These UV rays have
enough energy to brake a covalent chemical bond.

Plastic products like any other organic material that is

composed mainly of Carbon-Carbon or Carbon-

Hydrogen bonds are therefere, vulnerable to this

energy. Being exposed outdeors, such plastic products

will be eventually deteriorated. Kaffit is putting a lot

of effort in its constant attempt to be in the forefront of
regearch of UV Stabilization.

Color and Special Effects:

for garden furniture, LM. household articles, for the

film and tape industry, for cables, pipes and profiles

made of PVC, POs,

Flame Retardants:

Today’s plastics industry faces a variety of
technological challenges. While on the one hand efforts

are being devoted to enlarge the scope of applications,

there is an increasing awareness of the danger of fire,

smeke and corrosiveness associated with the use of
plastics. Driven by increasingly stringent safety

legislation and regulations, there is an ever increasing

need for Flame-Retardants. Kaftit provides tailor-made

FR masterbatches, based on PE, PP, HIPS, SAN, PC,

PBT, and practically almost any polymer its custorers

request

al Industry in Is

The chemical sector in Israel comprises 400 industrial
plants whose overall production is one of the largest
in the Israeli industry. The industry covers a variety of
activities, among which are the manufacturing of basic
raw materials, the use of Israel's natural mineral
resources, the manufacturing of chemical intermediate
products, for various industries and for agriculture, and
the manufacturing of consumer products, such as

Yossef Dankona, The Ministry of Industry and Trade

pharmaceuticals, cosmetics, cleaning products etc.
Sales of the chemical industry in 1999 (without
offsetting intra-industry sales) totaled $7.94 billion, and
will amount to $8.36 billion in 2000 (data by the
Manufacturing Association of Israel and the Ministry
of Industry & Trade). In our estimation, sales of the
sector's companies, by subsidiaries overseas, are
expected to amount to $2.7 billion in 2000,
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For many years we have had problems attracting
students to the fields of science - especially chemistry.
Interviews with students show that the primary reason
is bad experiences in science classes. In order to attract
more students to become scientists and to guarantee
science education for all (which is needed for the 21st
century), we must change the ways we teach science
and emphasize critical thinking instead of rote
memorization. We must take into account the different
learning styles that people have - what Howard Gardner
(from Harvard University) calls "The Multiple
Inteiligences”.

Micha Asscher, Head of the Institute

The Institute of Chemistry at the Hebrew University
was founded in 1925, the first scientific Institute of
the Jewish state, to be born 23 years later.

4} active faculty members perform research together
with 150 graduate students, who study for their M.Sc.
and Ph.D. degrees. 200 undergraduate students are
currently enrolled for their B.Sc, degree, majoring in
Chemistry, as well as in combined programs with
Physics, Biology, Computer Science and
Environmental Studies.

Three research centers, partially supported by the
Minerva Foundation and by the Hebrew University,
are active in theoretical (Fritz Haber and Lisa Meitner
Centers) and experimental (Farkas Center) studies of
molecular dynamics, quantum chemistry and
photophysical and photochemical processes.

The overall research activity in the Institute of
Chemistry covers a broad range of topics. It includes
the most fundamental quantum mechanical aspects of
the chemical bond and the behavior of a single atom,
to the reaction mechanism and structure of large
molecules and proteins. In the time domain,
experimental techniques cover more than 16 orders of
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Zafra M. Lerman, Institute for Science Education Columbia ol!e hg, IL, USA

Over the past twenty-four years, the Science Institute
at Columbia College, has developed a unique and
highly successful method of teaching science that
integrates science and mathematics with art, music,
drama, dance, sports, and cultural backgrounds. These
methods of teaching must be complemented by
alternative methods of assessment whereby students
can demonstrate their knowledge of science, not just
with pen and paper, but through the media of their
choice.

magnitude with rea] time measurements, down to
161 sec. Theoretical methods also stretch the capability
to follow longer processes employing realistic models.
In the size domain, increasing efforts of current studies
at the Instimte of Chemistry, are directed tfowards the
ability to synthesize and control melecular and cluster
assemblies at the nanometer size range. These studies
open new dimensions in the ability to obtain controlled
and new optical and chemical properties.

Finally, there is an increasing overlap of many studies
in the traditional chemistry disciplines at the Institute
of Chemistry, such as Organic and Inorganic Chemistry
and even in Physical Chemistry, with the Biological
Environments. Many of the questions asked in the past
with respect to molecules with 2 few atoms, in simple
solutions, or in the gas phase, are now addressing many
atom systems in complex environments such as
membranes and proteins. The borders between the
traditional departments that were so well defined in the
past, are now fading out. Rather similar interests and
cross-collaborative activities are emerging in the
present, and even more so is expected in the coming
years for the Institute of Chemistry
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From a poster on Chemistry in Stamps , by Zvi Rapoport, Hebrew University, Jerusalem.
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