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cience is a social process—one that involves
particular ways of talking; reasoning; observ-
| ing, analyzing, and writing, which often have
“meaning only when shared within the scien-
tific community. Discussions are one of the best ways
to help students learn to “talk science” and construct
understanding in a social context. Since inquiry is an
important strategy for teaching science (NRC 1996;
AAAS 1993), teachers face the challenge of facilitating
meaningful discussions in an inguiry-.or project-based
setting. This article presents three types of discussions
that can be used in inquiry-based activities and provides
an example of each in a sample investigation.

Discussions in the science classroom

In traditional classroom discussions, teachers ask the
questions—which often have a single right answer—
and students are told whether or not theit responses are
correct. The questions asked tend to focus on factual
knowledge or experience (e.g,, “What did we observe?”
or “What did we do?”). These discussions are typically
referred o as “IRE dialogues™: The teacher initiates a
question, a student responds, and the teacher immediately
evaluares whether the answer is correct or incorrect.
This type of discussion is uscful, as it provides a quick,
whole-class review before moving on to new activities, But
too often this kind of question-and-answer activity is the
primary form of classroom discourse—placing the teacher
at center stage and students’ questions and their learning in
the background (Solomon 1992). A real discussion, on the -
other hand, is an interplay of meanings and ideas from both
students and the teacher.

Classroom discussions and their role in inquiry-based learning environments
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In our opinion, the negotiation of ideas is the preferred form
of classroom discourse. Students need opportunities to express
their own ideas (even if they are not always correct or well-
structured), listen to their peersideas; evaluate and critique ideas,
and révise and integrate them as well. The result of this process
should be evidence-based ideas or explanations that studentscan
use to explain phenomena and stimulate further learning.

Classroom talk should center on engagement and
thoughtfulness. Students should ask questions that arise
from their own interests or confusion—and they should ask
questions of each other as well as of the teacher. Teachers
should pose questions that push students to think more
deeply about what they have observed, experienced, or
read. Discussions can provide students with opportunities to
express their understanding and learn from each other, but
only if some form of authentic dialogue takes place.

To this end, we present three types of discussions that
promote students’ thinking: brainstorming, synthesizing,
and sensemaking discussions. Figure 1 (p. 46) displays the
three types of discussions and some suggested prompts for
each. In practice, classroom discussions are often not limited
to just one type but include clements of more than one, as
demonstrated in the following sections.

Context of the example discussion

In the unit the example activities are drawn from, the main
learning goal is for students to develop a particulate view of
matter. Students investigate the question: “How can [ smell
things from a distance?” After expcriencing how a strong
odor from a harmless source (e.g;, air freshener or vanilla)
spreads in the classroom, each student constructs an indi-
vidual model of how smelling an odor eccurs and uses that
model to explain how odors travel. (Safety note: The
chemicals in fragrances can cause irritation or aller-
gic reactions in sensitive people.)

The initial models reflect students’ preexisting conceptions
and are the starting point for a process of revision through a
variety of inquiry activities. In addition to the phenomenon of
smell, students investigate various behaviors of gases: adding
air to the existing air ina sealed container, removing air froma
flask, and compressing and decompressing air in a syringe.

Students consider their early models in relation to
subsequent activities and revise their models to account
for all of the phenomena they have observed. This process
gradually develops their understanding of the particulate
nature of matter. The initial models students draw may
reflect a continuous view of matter, a particulate, or a mixed
one, any of which effectively serve as the basis for further
learning (Merrit, Shwartz, and Krajcik 2007).

CAUTION

Types of discussion
Brainstorming discussions

In this example, a brainstorming discussion takes place at

the beginning of the unit. lts purpose is to allow students to

share their experiences, in this case, with odors. The follow-

ing prompts can be used to initiate the discussion described

- in the previous section:

+ Have you ever walked into your home and smelled what
was cooking before you saw it? Tell us about it.

« Why can you smell food inside a restaurant even when
you are still outside?

+ Did you ever smell burning leaves in your neighborhood,
even though the fire was too far away to be scen?

+ Why da you think you can tell what is causing an odor
without even secing its source?

Synthesizing discussions

One of the early discussions in this unit aims to derive a
class consensus model of how smelling an odor occurs, after
students have constructed individual models. Consensus is
reached through a synthesizing discussion in which students
evaluate their individual models. A synthesizing discussion
invalves putting idcas together, or assembling multiple ac-
tivities into a coherenr whale. It also includes gencralizing
from specific activities to a broader conclusion. At this point,
the consensus model does not have to be “correct,” but rath-
er serves as a starting point for further investigation. It is a
thinking tool and a way to represent students’ own ideas.

A synthesizing discussion helps students organize their
knowledge and integrate their ideas about models in general,
the conclusions from their inquiry regarding the behavior of
air, and the main inquiry question (i.e., “How can we smell
things from a distance?™). It also helps students realize how
their individual thinking is similar to or diffcrent from their
peers’ thinking about the same phenomenon, and how ideas
emerging from various individual models can be synthesized
into a meaningful consensus model. The following prompts
can be used in such a discussion:

+ What do we want to represent with the model? How
does the model represent what happened?

« Using the model, explain what you observed.

+ What is the model not able to show?

¢ What do the models have in common? How are they
different?

+ What should the criteria be for evaluating the models?

+ What are the best features in each model?

What kind of a cansensus model do you think would be

best to describe how the odor gets from the source to our

noses? What should such a model include?

+ What did we learn from the characteristics of air that
might be relevant here?

+ What did we learn about the phases of marter that might
be relevant here?

While some of the suggested prompts for this discussion
may fit within the synthesizing category (c.g., “What did we
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: Characteristics

Sharing ideas without evaluating
their validity or value,

Brainstorming

. Suggested prompts

+ What do you know about..?

» What do you or cthers think about when they hear the word..?
+ Who has a different idea/response/way of thinking about this?
+ What else is on your group’s list?

. Synthesizing

Putting ideas together. Generalizing | + How does..help us think about other times when..?
from specific activities to a broader | « How can we put these four ideas together into one pro-
conclusion. Making connections to cess that we might call a cycle?
personal experienices, previous les- + What happens first, second..?
sons, or knowledge constructed in + What do we know about..so far?
other units, lessons, or subject areas. | » Yesterday we tatked about..how does taday'’s activity help
us think about it differently?
+ How does what we have just done connect with..?
.| Sensemaking Figuring things out or making sense + How does x compare with y?
(Pressing for of activities. Going deeper, beyond + How do you know x? What evidence supports that idea?
understanding) surface answers, May involve chal- » What does it miean to say..?
*

lenge, debate, or argument in which
students justify their ideas. May
involve revision of previous ideas as
students learn new information that
calls into question the limitations of
what they "knew” previously.

Why does our old model not work to explain this new
phenomenon? '

How could we figure this out?

s What new questions do you have?

+ Why do you think we are seeing something so different

*

learn from the characteristics of air that might be rclevant
here?™), others fir within the sensemaking category (e.g.,
“Using the model, explain what you observed.”). The
inclusion -of sensémaking prompts is necessary to remind
students of their conclusions from previous activitics and
to support them in presenting their thinking to peers. The
overall purpose of this discussion is to integrate ideas, even
though it includes both types of prompts.

It is also important to develop norms for reaching
consensus. The teacher may accomplish this by asking:
“Does everybody agree? Is everybody happy with that?”
If one or more students disagree, the teacher may ask
the class: “What should we do to resolve this?” In one
piloting class, the solution was to have two models and
to postpone the decision until they had more evidence to
favor one model.

Inquiry often requires that students reach a consensus
regarding various things: the validity of the data gathered;
the way to represent-the data; the meaning of the data; and,
as in this example, 2 model they can all refer to. Reaching
a consensus is one example of the necessity of discussions.
The consensus discussion serves both to promote students’
learning and to construct a community of learners; it also
miodels the discussions among practicing scientists.

from what we predicted?

Sensemaking discussions

A senscmaking discussion usually follows each inves-
tigation, experiment, demonstration, or simulation. lts
purpose is to get students thinking more deeply about
their experiences and their answers. An example of a
simple sensemaking discussion is that which follows
the activity of smelling a strong odor, using these sug-
gested prompts:

+ Does it make a difference whether the lid is on or off?
Why?

What does it mean that the odor “got out”?

What does it mean that the odor “moves™?

Why could person A smell the odor before person B?
You smelled two (or more) different substances, How
did two different odors get to your nose? Do you think
that all odors get to your nose the same way?

* @

Mixed discussions

In reality, many sensemaking discussions branch out to in-
clude synthesizing clements, as exemiplified by the following
cxample. The following is a class senscmaking discussion of
the compression experiment. One student (who we refer to
as “Sam”) uses his model of air to eéxplain what happens
when it is compressed. Sam claims that air particles move

Page 3of4
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sentences that guide the class discussion.

Teacher: 1f 1 was not comprcssing the gas, would the air be
moving?

Sam: 1 do not think so.

Teacher: 1 will write it herc as a scientific claim: “If you do
not compress the gas, it will not move.” Think about our
question for a minute: How do 1 smell things from a
distance? If we do not compress the gas, it will not move.
Does anybody want to argue this claim, or support it?

Melissa: If it is only moving when itis compressed, then you
would have to compress everything to smell, because the
odor is traveling to our nose.

Teacher (to Sam): What do you think sbout that?

Sam (:cem;:mnfuked): I.am not'sure...

Teacher: OK, so you do not call this a claim, but you are
asking, “Is this true?™ What do you think of Melissa’s
argument, class?

Angela: 1 think T likeit.

Teacher: What kind of evidence would you need to make sure
that you felt OK: with this?

Mark: The reason I think it ¢an move: The air is moving
even if it is not compressed. If the air could not move,
you would not be able to inhale it. So we would not be
able to breathe.

Teacher: Does that argument help any of you? What do you
think?

Ben: 1 think that if we had a kind of gas in a jar and opened
that jar, some of the gas could leave the jar, and we would
not have done anything except move the top of the jar,
which is not compressing.

Teacher: Ahal So he is telling us to go back to the very first
day, when the class originally smelled each substance. If 1
just take the lid off, I am not really compressing the gas,
right? Could we smell it?

Students: Yes.

Teacher: So now, itlooks like we have evidence that we might
want to get rid of our original claim. Right?

This discussion is basically a sensemaking one. Sam claims
that air moves only when compressed. The teacher tries to
help students figure this out by synthesizing this issue with
the larger inquiry, asking them to think about their question:
“How do I smell things from a distancet” Other students
fefer back to previous experiences and connect ideas from
these experiences to contrast Sam’s claim. The purpose of
the knowledge synthesis is to make sense of the compression
and movement issue,

In this example, the teacher poses a question, and five
students respond. The teacher asks clarifying questions or
recaps students’ answers only when further support scems
necessary to move the conversation forward.

Guiding discussions, in contrast to leading IRE dialogues,
presents some challenges. Both the teacher and the stu-
dents need to acknowledge the value of learning from
peers. In such a learning environment, authority is shifted
from the teacher to the students, and knowledge is built
gradually by the whole class, instead of by the teacher sim-
ply providing facts.

Developing norms of discussions—or accepted and polite
ways in which the class discourse should be handled—is
also a challenge. Norms should be developed for active
participation (i.c., presenting, commenting, constructively
critiquing, and persuading) as well as for passive participation
(i.e., listening and respecting various opinions). The teacher
should use strategies such as “wait-time” to give all students
time to think and answer, instead of judging an idca as
correct or incorrect immediately; ask students to support
statements with evidence; and provide scaffolding when
necessary. (Editor’s note: For more on wait-time, see this
month’s Prepared Practitioner column on p. 10.) The teacher
should remove himself or herself from the conversation
and encourage students to help one anothcr make sense of
something together.

During any scientific inquiry, discussions are powerful
mechanisms that allow students to construct meaning of
abstract scientific concepts, connect an activity to the main
learning goals of an investigation, and reflect on their own
experiences. They also help students develop analytic and
argumentation skills. Discussions arc a way to acclimate
students to the culture of science, as debating and revising
ideas is a major practice of any true inquiry process. &

Yael Shwartz (yael shwartz@weizmann.ac.il) is o postdoctoral
research fellow, Ayelet Weizman {ayeletweizman@weizmann.
ac.il) is a researcher, and David Fortus {david fortus@weizmann.
ac.il}is a senior scientist, all at the Weizmanrinstitute of Science
in Rehovot, Israel; LeeAnn Sutherland {lsutherl@umich.edu) is
on assistant research scientist, Joi Merrit (joid@umich.edu) is
a graduate student, and Joe Krajcik {keajeik@umich.edu} is an
associate dean for research and a professor, all in the Schoot of
Education at the University of Michigan in Arin Arbor.
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Local grad eXperlments
with overseas education

w Colesville resident with- -
an interest in science explores
research through Israel's
Weizmann Institute of Science

BY ROBERT DONGU
STAFFWRITER

When recent Paint Branch High
School graduate Brent Abel travelled
to Israel with his temple in 2006, he
did more than sightseeing - he saw a
place to work. 3

That place was the Weizmarnin
Institute of Science, a 300-acre facility
in Rehovet, located outside of Tel Aviv
According to the institute’s Web site, it
emiploys 2,500 scientists and is “one of
the world’s leading multidisciplinary
research centers.”

Abel, a Colesville resident, is
back at: the institute after being
accepted iinto the 4Ist annual Dr
Bessie Lawrence Internationial Surn-
mer Science Iistitute to pursite bio-
medical research. Three years ago;
he travelled to IsraeFwith hisicongre-
gation, Temple Isaiah in Howard
County. v o

“... [ remember thinkirig that
this woilld be a really cool place to
work,” Abel said in an e-mail from
Israel. “Through this science program,
Iam able:to do this for a month. I real-
ly enjoy the atmosphere and. attitude:
of Israel. ,.. Everyone in Israel i§ very
kind and is quite passionate about
what they do.”

Abel was one 20 students selected
for the: program, according to the
American Committee for the Weiz-
mann Institute of Science,

ISSI is-a four-week, intensive sci-
ence exploration that allows students
to work in small groups with world-
renowned scientists and graduate stu-
dents, according to. the committee.
Participants select a subject area in
biology, chemistry, physics, mathe-
matics or computer sciences, Senior
Weizmann ‘Institute scientists give
supplemental lectures; and partici-
‘pants are invited'to join departmental
talks and visit the campus’s science

facilities. _

“Eligibility is independent of
rieed and based solely on the candi-
dates’ abilities; grades, achiévements
-and demonstrated interest in experi-
mental science,” said Jeffrey Suss-
‘man, vice president of marketing
commiunicationsgand public affairs
for the American Committee for the
Weizmann Institute of Science, in an
e-mail. o
. Abel already has significant sci-
enice experience on his-resume, Last
June, he interned at the National Insti-

tutes of Health in Bethesda, sponsored
by the Howard Hughes Medical Insti-
tute, the National Institutes of Health
and Montgomery County Public
Schoels. In July 2007, he participated
in the Biomedical Science Jurnpstart
Program offered by the University of
Maryland, College Park. -

_ This. fall, Abel will attend Tufts

University in Massachusetts and
study biology. He said he wants to
pursue a " cafeer in biomedical
research. o _

. When Abel arrived Paint Branch,
he was more interested in finance,
said his mothey; Shirley-Abel. It made
sense; she said, considering she is a
Certified Public Accountant. ’

But Abeél’s interest in science
sparked while attending Paint Branch,
Shirley Abel said. She gives much of
the credit to her son's teachers,

“The teachers at Paint Branch
really motivated his interest in sci-
ence. ... They have ary extraordinary

alented group of science teachers
[there].” Shirley Abel said

‘Abel credited Paint Branch teach-

-er§ Dave Zaleski and Ellen Brinsko

with getting him interested in'science,

“Paint Branch definitely helped
prepare me for the science program
inlsrael by providing me with tons of
background information in the sci-
ences, as well as experience per-
forming varions molecular biology
techniques such as [polymerase
¢hain reaction], gel electroghoresis,
and bacterial transformigtion,” Brent
Abelsaid.

LEARN MORE

For more information about the
Weizmann Institute of Sclencs,
£0 to www.weizmann.ac.il,




Date:

Location: CHICAGO, IL

Circulation (DMA): 566,827 (3)

Type (Frequency): Newspaper (D)

Page: 4

Keyword: Weizmann Institute of Science
AROUND THE REGION

Area teen wins a spot
at elite Israeli institute

By Mary Jekielek
Insprucker
SPECIAL TO THE TRIBUNE

A Lincolnwood teenager is
living a dream this summer
as one of 18 Americans cho-
sen to attend a science pro-
gram at the Weizmann In-
stitute-of Science in Israel.

Eric Silberman, 18, who
plans to attend medical
school, will be studying tu-
mor rejection.

The three-week program
this month at the institute
provides cutting-edge re-
search opportunities and al-
lows students to work with
world-renowned scientists in
the areas of chemistry, phys-
ics, biology, mathematics and
computer sciences.

“It's an opportunity to
work in first-class labs with
scientists on actual ongoing
research,” said Daniel Tal,
director of the International
Summer Science Institute in
Israel.

Tal said there are only 78
spots for students worldwide.

Silberman, who graduated
from Ida Crown Jewish
Academy, was ranked in the
top 5 percent of his class and
plans to attend Princeton
University.

Last July Silberman was a
participant in the Legacy
Heritage Internships for
Young Scientists program
and made a fxip to Israel’s
Hebrew University to con-
duct scientific research.

“By the end of the research
experience, my partner and I
discovered possible binding
sites on the RNA” for some
proteins, he said.

In addition to scientific
exploration, Silberman said
heislookingforward to meet-
ing people of different cul-
tures,

Students also will get a
chance to explore Jerusalem,
Tel Aviv and the desert near
the Dead Sea.

“l met with Israeli and
Palestinian teens and talked
about social and heated is-
sues,” Silberman said of a
previous visit to Israel.

Wednesday, July 29, 2009
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Ethiopian
teens atiend
Space Camp

Three Ethiopian teens, part of the Jew-
ish Agency’s Sparks of Science program,
traveled to Turkey to take partinan
international space camp run in part-
nership with NASA. The teens that will
be sophomores in the fall, were sent at
the initjative of the Jewish Agency and
the Weizmann Institute and are part
of an Israeli delegation of high school
students.

The Jewish Agency’s Sparks of Science
program provides academic enrichment
for Ethiopian high school students with
classes in science, technology, math and
English at Israel’s top academic institu-
tions.

At the space camp, the three students
spent a week with high school students
from around the world, doing science
experiments, meeting astronauts and
experiencing a simulated flight to the
moon. :
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SCIENCE PROJECT HELPS
OPEN DOORS FOR STUDENT

BY MIKE ZETTEL
STAFF

The scientific discoveries made by a Denis Morris stu-
dent could pave the way for improved treatment of
bacterial infections.

Thorold resident Leah Rosetti took home the $300
cash prize for bronze at the Canada-Wide Science Fair
held May 17 in Winnipeg.

Her project, called Designing a Novel SAM Mimic as
an Inhibitor of AHL Synthase, involved five months of
working alongside professors and undergrad students at
Brock. Her research involves blocking chemical signals
made by bacteria. When bacte-
ria grows to a certain density, the
signals cause their otherwise dor-
mant genes to begin producing
proteins to form a protective bio-
film, which, among other things,
defends them against antibiotic
treatments. .

“We wanted to stop that pro- E# :
duction,” she said. Leah Rose

Doing so makes the bacteria
more vulnerable to medical inter-
vention. :

“It would make these drugs far more effective, which )
is a pretty good thing,” she said.

Rosetti’s project stemmed from her involvement in
the mentorship program for Grade 12 students at Brock.

She spent all her afternoon school hours for five months
testing the results, work which invoived computerized
molecular modeling.

Rosetti said the level of science on display at the sci-
ence fair was impressive, with several entries involving
discoveries with real-world applications in fighting dis-
eases such as cancer.

“Everybody’s proposing all these radical ideas,” she
said. “You see all these proposals — not even proposals,
but proved awesome-ness.”

- Her bronze was awarded in the senior division of the -
biotechnology and pharmaceutical sciences category.
Included in the prize was a $8,000 scholarship to study at
the Weizmann Institute of Science this summer in Israel.

When she returns, Rosetti plans to attend Mount
Allison University in New Brunswick 1o study either
biochemistry or biology, after which it's off to medical
school another type of medical research program. -
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YOUNG SGIENTIST STUDYING IN ISRAEL

Lyndsey Reich, 18, of St. Clair
Shores shows off her senior re-
search project, “The Effect of Tea
Tree Oil and Urea on E. Coli Bac-
teria Colonies,” during the Intel
International Science and Engi-
neering Fair in Nevada in May.
The project, with partner Tamim
Shaker of Sterling Heights, ex-
plored the way natural antiseptics
behave inside the human body.
Reich is one of 20 American stu-
dents and the only one from Michi-
gan who are attending a four-week
summer science program at the

in
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Attending Weizmann
Institute in Israel

Budding scientist Rachel Bandler is
one of only 20 American students cHo-
sen to attend the prestigious summer
science program at the Weizmann Insti-
tute of Science in Israel, one of the
world’s foremost centers of scientifie
research and graduate study Bandler
recently graduated from the Hebrew
Academy of the Five Towns and Roek-
away (HAFTR)and plans to attend MIT
in the fall. The Weizmann Institute of
Science in Israel is a four-week, inten-
sive science exploration that gives stu-
dents the epportunity to work in:small
groups with world-renowned scientists
and graduates conducting actual ongo-
ing researeh.
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Natalie Nguyen, a senior
at Hershey High School, cap-
tured a ‘pair of honots at the
Intel International Seience
and Engureenng Fair (Intel
ISEF) in Reno, Ney,

Natalie's cancer research
project, “Targeting Akt3
Signaling  Pathway in

Isoselenocyana ¢,” éarnéd her |
third place in the grand cham- |

pion competition. She also
won the Dr. Bessie F
Lawrénce Iriternational
Science Institite Award,
which is an all-expense-paid,
month-| -long trip to Israel to
work alongside scientists in
that eountry conducting
biemedical res¢arch. The spe-
cial award is given by the

American Committee for the
Weizmann,  Institute  of
Seience

, Each year, millions of stu-

dents worldwide compete in
local science fairs, and win-
ners. 2o on to participate in
Intel ISEF-affiliated fegional,
stateé, and national fairs to
earn the opportunity to attend
the Intel ISEE At this year's
Intel ISEF, 1,563 high: school
Seience students from 52
countrigs competed. Stade
competitors had the opportu-
nity. to meet scientists from

Cutaneouns Melanama with. |

Natalie Nguyen

around the world and zteend-
ed a ]uneheon with, eight
Nobel Prize winners.

Natalie was not the only
Hershey High School student
competing at the Intel ISEE.
Her brother, Felix Nguyen, a
sophoimore, competed with
his own: canc;zr research pro-
ject, *Cancer Target
‘Validation Using siRNA.Y
Natalie and Felix qualified by
both being mnamed grand
champions at the Capxtal Area

¢ and En g |
which marked the first tame
siblings have each won with
individual projects at the

it event. This is the second con-

secutive year ‘in which
Hershey students have been
selected to attend the Intel
ISEF. Both Natdlie and Felix
worked with research mentors

. 4t the Milton S. Hetshey

Medical Center.

Natalie will attend the
University of Richmond in
the fall.

‘Wednesday, June 24, 2009

Welzmann Institute of Seience
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Caan Attends Summer
Science Program in Israel

Marissa Caan

Pacific Palisades resident
Marissa Caan is one of 18 Amer-
ican students: chosen to attend
the summer science program at
the Weizmann Institiute of Sci-
ence in Israel.

Caan, who graduated from
Marlborough School in May,
learned about the Weizmann Insti-
tute from her grandfather, who
has long been invalved with the
basic science research institu-
tion. When Caan traveled to Israel
several years ago, she visited the
campus and decided to apply to
the summer program as soon as
she was eligible.

The intensive, four-week pro-
gram gives students the opportu-
nity to-work in small groups with
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world-renowned scientists and
graduate swdents. conducting
angoing research. Participants
select a subject aréa in biolagy,
chemistry, physics, mathematics
or computer sciences. Seniorsci-
entists give supplemental lec-
tures, and partigipants are
invited to join departmental talks
and visit the institute's various
facilities.

This past year, Caan worked in
Dr. Chris Denny’s lab in the
department of Pediatric Hematol-
ogy and Oncology at UCLA. She
is the daughter of Martin Caan
and Carol Petschek. and will
attend Yale University this fall.
Her older sister Chloe, 19, attends
the University of Pennsylvaria.
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Senior to attend science program

Bethlehem Central High
School senior Leland Mayron is
one of only 18 American students
chosen to attend the prestigious
summer science program at the

in Israel.

Mayron applied for the 41st
annual Dr. Bessie Lawrence
International Summer Science
Institute to pursue his passion for
biomedical engineering.

1SSI, a four-week, intensive
science exploration, affords
students the opportunity to work
in small groups with scientists and
graduate students, conducting
ongoing research.

Participants select a subject
area in biology, chemistry,
physics, mathematics or
computer sciences. Senior
Weizmann Institute scientists

give supplemental lectures, and
participants are invited to join
departmental talks and visit the
campus’s state-ofthe-art science
facilities.

For the past year, Mayron has
been president of Science Bowl
and Science Olympiad at the high
school and went to the National
Science Bowl in Washington, D.C.
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Mayron to participate

in Weizmann Institute
summer science progr am
ALBANY-T want to devote my life to
réseaich, to discover thitlgs to help make
people’s lives better,” said Leland Mayron

of Delmar. He'll get his start as.one of 20
American students selected to participate

in the Dr. Bessie F. Lawrence: International

Summer Seience

Institute, The four-
. | week program atithe

- Weizmann Institute
| of Scieriee in Israel
will be held from
July 6 to 30.
| Mayron and the

American delegation
will join 58 Jewish
- -and non-Jewish stu-
- dents from eountries
including Brazil,
France and the Umted ngdum as they
work-with Weizmann scientists and gradu-
ate studeénts in- conductmg ongoing
‘research experiments. The students will
also attend lectures from seriior faciilty,
join departriental talks and tour the cam-
pus faeilities.

During the final week, the studerits will
travel to a field schiool near the Dead Sea
to study Israeli ecosystems, wildlife, his-
tory and archaeology.

Each student headed to-the Institute
was asked 1o select several study areas in
biology, chermstry, physics, mathematics
orcomputer science. Mayron hopes to

study biology and genetics or medical

.genetles

A priorvisit to the Weizmann Institute
piqued Mayron’s interest in the program,
T visited the Inistitiite while in Istael last
sipimer,” he said, “Tt inspired me to try
out for this program.” During the past aca-
demic;year, Mayron wrote the required
says and interviewed witha Weizmann
scientist in-orderto be selected.

Mayron has been preparing for a career
in sciénce for as long as he canremeémber,
“Frony the time my fathier taught me to
count on my fingers I've loved math and
science; the feeling of discovery,” he said.

He hias participated in science programs
at Johns Hopkins University in Baltimore,
Md. for four years and last summer was
part of a-ficuroscience and electrical engi-
neenng program at Carmegie Mellon Uni-
versity in Pittsburgh.

A 2009 graduate of Bethlahem Central
High School, lie was a member of the
Masterminds quiz competition team and
led-the school’s Science Bowl and Science
Olympiad teams, leading his Science
Bowl squad in‘a national cotmpetition in -
2008 in Washington, D.C.

He will attend Washmgton University
in St. Lodis, Mo..in the fall and study bio-
‘medical engineering.

~In addition to his scientific pursuits,

Mayron wds a member of his school’s var-
sity tennis team and was a nationally-
ranked downhill ski racer based at Jiminy
Peak.

He is the son of Dr. Charles and Lisa
Mayron of Delmar, congregarits of Temple
Israel, in Albany.
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Revolutionising maths
and science education

CHANTAL ABITBOL

ARMED with scissors and
sheets of paper, Weizmann
Institute of Science’s Dr Yossi
Elran recently entered a class-
room at Melbourne’s Leibler
Yavneh College. His mission:
to peak students’ curiosity
about topology, the study of
geometric figures.

Under his guidance, the
students dutifully cut the paper
into strips and joined the ends,
later twisting and stretching
the objects to study their spa-
tial properties.

At the end of the session,
one student exclaimed, almost
surprised: “We did maths and
it was fun.”

It may be a slightly different
approach to teaching maths.
But according to Israeli experts
at the Rehovot-based institute,
it is part of an exciting new
model aimed at engaging stu-
dents — and it could be on its
way to Australia.

In the past two weeks, Dr
Elran, who serves as
Weizmann’s director of dis-
tance learning and web-based
science and math activities, has
been touring Jewish schools in
Melbourne and Sydney to
introduce some of the insti-
tute’s teaching strategies in
maths and sciences.

“Maths has got bad PR.
We're trying to change that,”
Dr Elran told The A/N. “T'm

Making maths fun ... Weizmann Institute's Dr Yossi Elran visiting

Leibler Yavneh College in Melboume last week.

trying to show some aspects of
maths that are fun and teach
children to lose their fear.”

The Weizmann Institute is
considered one of the world’s
top-ranking multidisciplinary
research institutions in natural
and exact sciences. Two years
ago, a local branch was estab-
lished to raise the group’s pro-
file and bring some of its
initiatives to Australia.

The institute already has a
number of international proj-
ects running, Last year, a dele-
gation from Melbourne’s
Mount Scopus Memorial
College travelled to Israel, win-
ning second place in the safe-
cracking tournament.

But training isn’t just for
students. The institute also
holds sessions for teachers to
keep them up-to-date with the
latest science developments.

“We think there is a real

contribution Weizmann can
make to science and maths
education in Australia and,
ultimately in the long term, to
Australian research,” said
Weizmann Australia chairman
Stephen Chipkin. “But it starts
with schooling, It’s about chal-
lenging individual students
who have an interest.”

At the moment, the insti-
tute would like to engage more
Jewish schools in its programs.
But Chipkin said that’s just the
beginning,

“We'd like to think
Weizmann has a contribution
to make beyond the Jewish
schools. Scientific research
should not be linked to any
type of religious confines,” he
said.

For more information about
Weizmann Australia, contact
executive director Michal Shariv at
0403 551651.
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Ethiopian
feens atiend
Space Camp

Three Ethiopian teens, part of the Jew-
ish Agency’s Sparks of Science program,
traveled to Turkey to take partinan
international space camp run in part-
nership with NASA. The teens that will
be sophomores in the fall, were sent ac
the initiative of the Jewish Agency and
the Weizmann Institute and are part
of an Isracli delegation of high school
students.

The Jewish Agency’s Sparks of Science
program provides academic enrichment
for Ethiopian high school students with
classes in science, technology, math and
English at Israel’s top academic institu-
tions.

At the space camp, the three students
spent a week with high school students
from around the world, doing science
experiments, meeting astronauts and

experiencing a simulated fight to the

moon.
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. EDUCATION

From Journal to Classroom

Can cutting-edge science be taught in the classroom? Adapted primary litera-
ture (APL) retains the structure and results of original research papers while
adjusting the content to fit high-school students. The use of APL in the class-
room via conversation or group discussion introduces students to the idea that
the written text serves both to construct arguments and to present them for
evaluation by others.

In a case study at a girls-only religious high school, Falk and Yarden
observed the coordination practices—which integrate elements from the-
ory, methods, data, and applications—of eight 12th-grade biology stu-
dents during an APL-based lesson. In text-oriented practices, the student
connects different sections of the text, whereas in research-oriented prac-
tices, the student connects the scientific methods used to the data that were
generated. The findings reveal not only that coordination practices
enhanced APL-based learning but also that students are able to engage’
with this type of curriculum—learning science by inquiry and learning
about science as a means of inquiry. Furthermare, developers of APL-based
curricula need not avoid the complexity of the primary scientific literature
because coping with ambiguous data through coordination practices

_ expands the students’ appreciation of scientific authenticity. — MM*

518

Res. Sci. Educ. 39, 349 (2009).

PLANT SCIENCE
Making Salt-Tolerant Plants

Crops grown in salty soils yield less. Soils may be too salty naturally, as
expanding land use presses hectares of marginal quality into agricultural serv-
ice, and reasonable-quality lands can become too satty because of the effects
of long-term irrigation. Plants respond to an excess salt in various ways: Some
transport salt from the roots to the aboveground shoots; some sequester excess
salt into vacuoles; and some are able to
exclude excess Na* from the shoot tissues.
As the first point of contact between the
plant and salty soils, how the roots balance
‘Na* influx and efflux determines how much
Na* the plant has to deal with.

Mgller et al. have manipulated Na*
transport in the whole plant or only in the
roots (cross section at left) and assessed the
outcome in Arabidopsis. When the Na*

: transporter-is overexpressed constitutively,
the plants are, if anything, more sensitive to salt. In contrast, when the trans-
porter is overexpressed specifically in the root stele tissue, which inctudes the
vascular system that feeds the shoots, the plants become more salt-tolerant. In
this case, less Na* is transported to the shoots, even though the amount of Na*
taken up from soil into root remains unchanged. — PJH

Plant Cell 21, 10.1105/tpc.108.064568 (2009).

]

APPLIED PHYSICS
Strained Graphene

When graphene (an extended two-dimensional layer of graphitic carbon) is
adsorbed on substrates such as silicon dioxide (Si0,), it can develop strong
surface corrugations, and this buckling can create regions of high and low

*Melissa McCartney is an intern in Science's editoriat department.

CCHEMISTRY & " . :

-8 Legs or 8 Faces? -

.- Octopi-are so named because these intriguing sea creatures have
eight legs. Lu et al. have prepared an “actapi” supramolecutar co
plex, so named because it assembles through the stagking interacs

- tions of eight faces—mare specifically, the faces of aromaticrings: .

“hearing delocalized pi-bonded electrans. The authors mixed palla-:.

" dium ions in solution with phenyl-subétituted phosphine ligands and -

: pYridine—substituted pyrazole ligands, When the latter ligands were- :
praperly sized (with a two-carbon bridge linking a pair of pyridyl- .

- pyrazaoles), crystals farmed in which, at thé molecular scale, two -

“tightly interlacked macracycles were held together by a 2,5-nm»!0ng
column of stacking interactions-involving.eight phenyl and pyridyl”.
faces, s'u'pplemen‘ting phosphorus and pyridyl-nitrogén coordinati

"to the metal centers. Extending the pyrazale bridge length by o

- carbon disrupted the geometric balance, leading to separated (rathe
than linked) macrocycles in the resultant crystal lattice, —J5V

ST Am. Chem, Socs131, 10.102129041912 (2009)

strain. Teague et al. examined the effect of this strain on the conductance
properties of graphene adsorbed on Si0, by first making topographic meas-
urements with a scanning tunneting microscopé. A fast Fourier transform of
these data produced a strain map of the surface. In unstrained regions, the
conductance curves show a sharp inflection at the minimum conductivity and,
as in suspended graphene samples, evidence Dirac-like behavior. In the
strained regions, however, the effects of out-of-ptane phenons mediate the
inelastic electron tunneling and help create a broader “U-shaped” conduc-
tance curve. The authors note that the effects are relatively small and that
strain effacts should not prove a barrier to creating graphene devices. — PDS
Nano Lett. 9, 2542 (2009).

31JULY 2009 VOL 325 SCIENCE www.sciencemagd.arg
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]ewis_h'-Agenéy,_ Weizmann

~Institute sen
to Space Camp

Off to Space’ Camb: Bat-El Eliyahu and Sarit Masasa, on the

Ethidpian teens

campus of the Weizmann Institute as part of the jewish
Agency’s Sparks of Science program, are attending space camp

this week in Turkey.

NEW YORK — Three Ethiopian
teens, part of the Jewish
Agency’s Sparks of Science pro-
gram, were in Tarkey last week
at an international space camp
run in partnership with NASA.

The teens were senit at the ini-
tiative ‘of the Jewish Agency and
“the Weizmann Institute dnd are
part of an Israeli delegation of
high school students. -~

The Jewish Agency’s Sparks of
Science program provides aca-
demic enrichment for Ethiopian
high school students with class-
es in'science, technology, math
and English at Israel’s top aca-
demic institutions, including the
renowned Weizmana Institute of
Science in Rehovot; classes are
taught by Weizmann faculty and
tutoring sessions-by students.

At the space camp, the three
students, llan, Bat-El and Sarit,
will spend a week with high
school students from around the
world doing science experi-
ments, meeting astronauts and
experiencing a simulated flight
to the moon: . :
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Teens enjoy scientificb

' BY JESSICAELGOT

P NINE BUDDING British scientists
are being mentored by top Israelis dur-
ing a research trip to the Weizmann
{nstitute in Rehovot.

The A-level pupils were awarded
scholarships to the Weizmann sum-
mer science programme and are
spending a month covering subjects
from biology to computer science.

Among the British participants
is David Joseph, 18, from Highgate
School, who will be studying naturai
sciences at Pembroke College, Cam-
bridge. “The trip is fantastic,” he said.
The students had spent three days in
Jerusalem and “it was enlightening
visiting Yad Vashem with an interna-
tional group, particularly the students
from Germany”.

Lisha Lim, 18, from Colchester Coun-

ty High, said:“I'mimmersing myself in
Israeli culture. [ hope to gain a better
understanding of the research that's
carried out at Weizmann and to learn
more about different cultures thatare
represented here.”

Extra-curricular benefits were also
reported by former Manchester Gram-
mar boy David Baynard, 18, who will
be studying chemical engineering at
Cambridge’s Emmanuel College.

“On Saturday we walked past a
house in the Jewish quarter in Jerusa-
lem full of young Mizrachi jews saying
grace after meals. They heard us walk
past and ran out and gave us Yemeni
chalah — way better than the stuff in
England.”

Daniel Goldberg, Simon Heller,
Howard Ko, Carine Moezinia, Sebastian
Pozzo and Oliver Segal are the other
British participants.

reakthrough in Israel

_Flying the flags:

Britain’s nine
participants in
theinternational
programme at
the Weizmann are
making the most
of their timein
Israel




Wissenschaft: ,Summer o
~School" dauert bis: 15» August

Finblicke in
die Welt der
.Forschung

: Natu:mssenschafthche Honzonter—
weiterung in -den -Sommerferien:
Noch bis 15. August findet die »Inter--
national Summer Science' School
Heidelberg* (ISH) statt, Zum 14: Mal

- sind begabte-Abiturientén aus HEI-‘

_ delbergs * Partnerstidten - Bauizen;
-Cambridge, Kumamoto, Montpel-
lierund Rehovot sowie aus Bautzens

Partnerstadt Iablonec zu Gast,. im

- unter Anleltung renomrmerter Wis-

" senschaftler ‘erste. Einblicke in -die
Welt der Ferschurg zu bekommen,

' ,,Indxesem]ahrabsolweren13]u—
gendliche ein Praktikum in wissen-

- schaftlichen Emnchtungen“ 50 ein
Sprecher der Stadt. Auf. dem “Pro--
gramm stehen neben der tiglichen
Arbeit im Labor auch Ausfliige und
andere kulturelle Ereignisse. So sol-
len die jungen Menschen etwas iiber _
die Stadt Heidelberg und d1e gesarn-
‘te Reglon erfahren T e

' Partnerstadt als Vorblld R
Die ISH wird finanziell von der Stadt
Hexdelberg getragen sowie geplant
und’durch die beteiligten Institite

. unterstiitzt. Sie:findet seit 1996 in -

' Zusammenarbelt mit * namhaften”
wissenschaftlicheri’ Emnchtungen,
wie: dem ' Deutschen; Krebsfor-
schungszentrum - und.* dem Max-
Planck-Institut, statt, .. -

"Vorbild des’ Nachwuchs-Pro;ek—
tes ist das:. »interndtional Summer
Science Institute*, das sejt 1985 im -
WelzmaJm-InsntutmRehovotorga-

_Disiert wird. Die israelische Stadt

~liegt fund 20 Kilometer stidlich von
Tel-Aviv und hat seit 1983 eine Part-
nerschaft mit Heidelberg. Ziel der
ISHist traditioniell die Forderung na-
‘rwissenschaftlich Iinteressierter
Jungen und Médchen sowie der in-
ternationale’ Austausch;- Der hohe
Anspruch, des mehrwocl'ngen Pre

gramms ford'rt.‘von .den Tei

antwortlichkeit ~ sowie Beachtung

ﬁnd\ToIeranz gegeniiber -anderen
Kulturénx' Die ISH W]Id in enghscher :
"Sprache abgehalten. T abf
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he Hilfe fiir benachteiligte Kinder

Osnabriicker Projekt ,,Balu und du“ bei internationaler Konferenz als beispielhaft gelobt

mib OSNABRUCK. Seit 2002
unterstiitzen Studenten in
dem Osnabriicker Projekt
»Balu und du" benachtei-
ligte Grundschulkinder.
_Seine Vorbilder hatte das
Projekt in anderen Lindern
wie Israel und den USA.
Jetzt lud die Universitit
Osnabriick Mitarbeiter dhn-
licher Vorhaben zu der inter-
nationalen Konferenz ,,Men-
toring and Tutoring Projects
at Universities” ein.

Geschafft. Nach drei Tagen
Konferenz blinzelt Prof. Dr.
Hildegard - Miiller-Kohlen-
berg entspannt in die Frith-
lingssonne. ,Es war ein in-
tensiver Austausch®, sagt die
Erziehungswissenschaftlerin
und  Diplom-Psychologin.
Aus allen Kontinenten waren
die Teilnehmer nach Osna-
briick gekommen.

2002 haite die Professorin
mit ihrer inzwischen verstor-
benen Kollegin Tilly Bakker-
Grundwald ,Balu und du“ ins
Leben gerufen. Wochentlich
haben sich seither Studenten
mit Grundschulkinderri ge-
troffen, Zeit mit ihnen ver-
bracht und sie unterstiitzt.
Stets als Tandem: Ein Stu-
dent oder eine Studentin mit
einem Kind' zwischen, sechs
und zehn Jahren.

»Das ist ein Projekt mit
vielen Gewinnern®, meint
Miiller-Kohlenberg. Vorbild

fiir ,Balu und du“ und dhnli-
che Programme in der gan-
zen Welt ist das Projekt
yPerach” des Weizmann In-
stitute of Science, Israel, das
vor fast 40 Jahren an den
Start gegangen ist.

»Die Bedeutung von per-
sonlicher Zuwendung wurde

lange unterschétzt. Diese

Konferenz zeigt, dass dies’

nun erkannt wurde®, betonte
Ekin Deligoz in ihrem Gruf-
wort. Deligdz ist Vorsitzende
der Kinderkommission des
Deutschen Bundestages und
sitzt im Vorstand
UNICEF Deutschland.

von.

Deine Hand kommt in meine: Bei ,Balu und du” und ahnlichen Projekten untersttzen Studenten Kinder.

Laut Hildegard Miiller-
Kohlenberg sei das Resultat
der Arbeit in allen Lindern
das gleiche: Die Kinder ler-
nen durch die freundschaft-
lich Begleitung. In alltigli-
chen Situationen kénnen sie
sich viele Fahigkeiten quasi
nebenbei aneignen und: ,Ag-

Foto: Archiv’

gressionen verringern sich,
vor allem bei denen, die vor-
her sehr aggressiv waren.”
Schiichterne Kinder hinge-
gen gewinnen an Selbstbe-
wusstsein: ,Sie blithen in
dem Jahr, in dem sie begleitet
werden, auf und machen
deutliche Fortschritte in ih-

rer Entwicklung®, erkldrt die
Forscherin.

‘Weitere Gewinne: Die Stu-
denten erwerben Schliissel-

"kompetenzen. ,Die Lerner-

folge von Studierenden, die
als Mentoren titig waren,
konnten wir in einer Evalua-
tion im Vergleich zu einer
Kontrollgruppe  nachwei-
sen®, sagt Miiller-Kohlenberg
und nennt die Einstellung
zur Arbeit und die Kommuni-
kation in schwierigen Situa-
tionen als Beispiel. Und letzt-
lich schitzen die Gemeinden
die Projekte als Praventions-

. programm, die Universititen

haben ein praxisnahes Lehr-
angebot.

Auch die Mitarbeiter in
Projekten anderet Lénder
hitten {iber diese Erfolge be-
richtet, aber: ,Unsere Evalua-
tion fanden sie beispielhaft,
sagt Nina Stolle, Doktoran-
din und Organisatorin der
Konferenz. Als Konsequenz
bildete sich ein Netzwerk zur
weiteren Optimierung der
Programme. Hierbei spielten
Qualititsmafistibe eine Rol-
le, die mafigeblich an der Uni
Osnabriick entwickelt wur-
den. ,Wir hoffen, dass die
Konferenz dazu beitragen
kann, noch mehr Kindern
aus besonders belasteten
Umfeldern eine personliche
zuverldssige Bezugsperson
zu vermitteln®, sagt Miiller-
Kohlenberg zum Abschluss.
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