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A Message IFom The Principal

Dear Mr. Gelfand,

| would like to take this opportunity to personatlyh ank you, for your ofs
excellence in @ence.As Principal, itis my honor to sharevith yout hat Hemdaodos ex
stand inthe forefront of science education. We, through your suppaké great pride in educating
select group ofjifted future leaders in the fields of science, medicine, and technology.

Hemdads student popul atfi olhelc oAneisv & sr odnd regetents
cross ection of socioeconomic circumstancé4any stidents make the commute frodisadvantaged
areas located in the south of the city. Without Hentlalsse great minds might not have the opportu
to flourish.

The Hemda staff encourages students to excel, discover, experiment, and develop new theor
support has enabled us to achieve these goals by designing programs and outfitting class
promote optimal learning.

Thisyear] srael 6s Ministry of Education held a c
World Physics Olympics. 350tigh school students from across Israel participated in the competitio
and only 30 made ibtthe finals, 4 of which are from Hemda! Selected students will participate in
unigue2 week summer trainingrogramat the Technioyprior to the Olympics.

Additionally, we are prouddie mdads hi gh | evel recr ui t pl@gente
units that develop lifesaving equipment and protect the country against cyber warfare. In the fut
can expect @ mdad s t al ent e do centinues to @ige back todsearety ghrough th
contributions to Israel's medical andth tech industries, which wilimpactboth the State of Israel an
the world

| am pleased to share this report which highlights our outstanding year at Héfadzan all feel proud
of the accomplishments takindace every day in YOURIlassroom. personallyinvite you to visit,so
that we can share our successes and thank you in person.

With Deep Appreciation,
A
A

Dr. Tehila Ben Gai
Director of Hemda

July. 2014
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HEMDA Centre for Science Education

MESSAGES FROM HEMDA STUDENTS

Translated Letter from Yotam Lev, Tichon Hadash High School

My name is Yotam and | am a student from the Tichon Hadash Sdebetted to padipate in the
advanced science excellence classes at Hemda. When | first began the program, | was nervous
did not know what to expect; now it is my favorite part of my week.

| consider the learning atmosphere at Hemda to be unique and spedcidl.,s not | ust
the final grade rules and material is spded to us. Here, we research and proof real world proble
answer questionsrequiring multilevel thought, and conduct experiments using si&tbe art
equi pment . azihg teachedssanddecturers encourage us to thirdofdabe-box to find
unusual solutions and feed our curiosity. My teacher holds a PhD degree and has taken paat
level research experimentatietn is my role model!

My advanced levebkcienceclass at Hemda has provided me with the scientific tools, knowle
appreciation of research, andlesire to learn more. Thank you for supporting my future.

Translated Letter from ltay Gera, Lady Davis High School:

At Hemda, | fell in love wih science. There are so many wonderful things | can share abot
experience at Hemda this past school year that have made learning advanced science a fascir
challenging experience for me. In class, we delve deeper and go above and beyorguited
curriculum. By understanding how scientific research is approached, my class learned how to
new material, generate questions, and look for unique solutions that may not have been tried bef

The Hemda teaching staff is superb! Thieygl interesting ways to encouragar curiosity, experiment
and develop theories. They treat us like real scientistsstudents. | now know that science will be 1
future. Thank you for your support!




Translated Letter from Roi Perry, Lady Davis High School

My advanced science class at Hemda has served as a significant spdnigbparsuing my future
goals as scientist. Hex, at Hemda) received a valuable education tailored to expand my horizons a
intensify my interest in problem solving.

Because our class size is small, | have the opportunity to really get to know my classmates. My cl

composedf gifted studentgrom different high schools throughout the city. We are like sponges a
we seek to absorb as much material as
possible. Our teacher treats us with
respect and we really believbat he
values our input. Class participation is
highly evident in all lectures.
Sometimes rowdy arguments arise on
the scientific paththat an experiment
should takel believe thisinteraction
contributes to a deeper understanding
of the study material andadds
significantly to the pedagogical bonds
between students and teacher.

As a student at Hemda, | am exposed
to lessons well beyond the scope of the
high school curriculum, including
modern and innovative advance
scientific  approaches studied at
institutes of higher education and
world renowned laboratories. A
highlight in my yar was the trip to
visit the large particles accelerator at
CERN. To prepare for this important
trip, we investeda great amount of

theoreticiangnvolved inresearching the structure of the accelerator, its importance, composition,
purpose.

On a personal notedhe Excellence Class made me appreciate mportant thestudy of advanced

science is for our future. | belietvleat ny classmates anidwill one dy create lifesaving medicine and
technology. Our Hemda class provideswith the opportunity to go beyond the level dictated by thg

Ministry of Edwcation and soar to our full potential.




EXCELLENCE IN SCIENCE

Unit on Medical Advancement

Advanced scienceurriculum at Hemda encompassssudentfamiliarization with a wde range of
medical instrumentsys well as understandirtige principles of their usécluding: lases, ECG, Xray,
medical imaging, and more.

advancement of medicine for their final projeciptesent to the class. Tlieale was a comprehensive
and very impressive tour at the Rabin Medica

Student write-up about the field trip, Alliance High School,

The Medical Unit was comprised of 9 fascinating sessions ichmve discovered how sophisticated
diagnostic and treatment systems operate. At the end of the 9 sessioventvam a tour of th&®abin
Medical Center Hospital. There, we observed varimaglalities of imaging equipmendesigned for
treating patients.

When we arrived at the hospital, they gave us a detailed explanation and demonstration of ho
radi ot herapy machine works for treating cancfer
where physicists were sitting, adjusting the levels diateon and the angles, so that the patientldou

be treated in the safgsbssibleway. This was followed by a lecture on the MRI machine, which works

on the principles of the magnetic field. This nietewas very strongly linketb what we studied in ¢h
classroom, which is why it spoke directly to us and was of special interest to us. With the aisgf the
equipmentwe saw how theory became reality, in the most meaningful way.

In the Imaging Department, besides the MRI, we learned how the ultrastactdne operates. This
machine is especially important to medicine, because in contrast to a CT scamraysd MS is based
on sound waves®d characteri st i cs unauequalites, &Scanme t
used to scan pregnant wemwithout endangering the fetal development, and is even more significa
in diagnosing breast canceredlso saw how the Gamma camemked.

We enjoyed the field trip very mucht ivas enriching, interesting, and fun. All throughout the tour, w4
were treated with warmth by the staff and received the feeling that we were the next generatiolf of




medical knowhow. They spoke to us as equals. Now | have a great inter&sariming more about
imaging equpment and finding new ways of benefitting from them

The Shalhevet Freyer International SafeBuilding Competition for the 2013/14 School Year:

This year, Hemda students participated once again in the International ShalhevBuildiig
Competition held at the Weizmann Institute of Science in Rehovot. HEBtEWeved a top 10 position
standing, and garnered a great deal of praise.

the scientific principles involwk in building a safe. As part of the Competition, we had to build a
original working safe within two months. Our group spent time researching, consulting with expert

the field, and performing trial experiments until we decided on the final structutbe safe. As the
teamds captain, my job was to organize all t
members based on their areas of strength. We really came together as a teamrduahthat we
succeeded in producing an idea indality and were able to overcorak of the technical barriers along
the way.

Because our safeeeded electradly conductive metallic powder, evvisited metalworking shops,
machine tooling plants, and hardware stores. None of the powders we obtaiked wa way we
wanted. After nearly a month of searching, we went to a locksmith, and saw bits of lyoppen the
floor that were floating around from all the keys that weiadduplicated. We were so excited to have
found exactly what we were seaifp for in the most unexpected place eV8ucceeded in building a
wonderful safe.

Unit Of Study:
Solar Energy Sources
Hemda's gifted studentaere taught the advanced technigques
harnesmg light and heat in order to establistolar energy. Student
studied the design and construction of solar stoves and travel
Kibbutz Ketura in the Arava, for thene of a kind studetuilt solar

stoves competition.




Art and Science Activity Day May 27, 2014
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On Tuesday, May 27, 2014, between 150 and 200 stydemsmpanied by teachers, arrived at HEMI
Center for Science Education for a specidivdyg day that combined art and science.

Students were divided into 10 classrooms for 5 double workshops:
. MusicalPencilsBui | di ng pencils using the bodyds ¢

. Conductive MateriatsA creative workshopni the use of conductive ink and clay to build a sculpt
that connects clay and light.

. Dance of the MachindBy connecting motors to recycled objects, students built productive mac
with a life of their own.

. The Rube Goldberg Machin€onstructingamc hi ne with a HAchain
Gol dbergbs cartoons

Each classroom had two facilitators, one experienced in the experimental materials and their s
background, and the other facilitating the artistic activities.

Science and Ethics Conference at the HEMDA Center for Science Education

The Second Anual Science and Ethics Conference was held at Hemé&abruary 26, 2014. This is the on
conference of its kindntroducing high school students to the links between science, society, religion, ¢
and politics. Some of the questions posed to the students included: Should we allow designer lhabées?
the line between what is permissible or prohibited in utilizing genetic data? Am | allowed to use DNA
hair thatodés fallen off a person standing righ
engineer our children?

KﬁTeen:kgmrws that science Iis a very pr ec'goale/vasta\
provide studentswith a new direction in their thinking, which is: science is nobnly objective, but
is alsodependent on culture and societyStudying sciencehelps studentsdevelop critical thinking,
skills relevant towardsscientific discoweries and inventions so that they are able to ask the relevant
guestions and not only receive answers.o

k Dr. Oshrit Yakne. a Ph.D HemdaTeacher in thePhilosophyv of Sience. & Moderator J




Throughout the conference, students discussed ethical questions relating to contemporaryagdnftic
technological developments, includinigeir impactupon society. Chen Hermesh, a researcher of genfime
epigenetics at Balfan University delivered the openg lecture on the topic of the blessings and terrorgjlof
contemporary biologyAfter the lecturethe students divided into three discussioougs. The first group me

with geneticist Moran Gal from Bdlan Universityto discusshe dilemmas pertaining tgenetic counseling
genetics, and what is permissible and prohibited. The second group, together with researcher Chen [flerme
discussed the dangers and advantages of utilizing available genetic data, and the ethics of genome [jlata.
third group discused the technological aspects of science, design, and culture on biometric technoldfjies |
our lives.
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The discussions were fascinating and thoymbvoking. The students expressed their opinions, and [fiey
understood thatcgence is not detached from setyi; politics, religion, and culture often influence scientif

research, which in turn has numerous implicati@ha.c h gr oups 6 i nsights welfe
plenary sessian
Eyal Fried isa research sciest in cognitive sciences and warkn Interaction Design. He is the founder

ACCLAIR Ltd. At the conference, he describbid experiences working with students i | di ste s s
day applications of brain sciences, and how I, asquaentist, parl e s i g n e r , sufijjectirt ananheof t |

fascinating. o

examples of 2t O
saved from genetic diseases, and that the path to cure cancer was being forged through new geneticsjgnsigl



Science Culture for the Community:

The Center for Science Culture for the Community operatdsediiemda with the goal of intensifying publ
involvement in scientific and technological subje@ad creating a connection between scientists andfjthe
general public. This setting optimalfor dialogue, in which everyone can participate, ask questexpgess

an opinion and, of course, learn something.

The Community Science Culture Serie20132014
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Title Lecturer/s

AScent o f in &3sotiabro with the|ldan Frumin, Weizmann Institute

Davidson Institute Science

The 3% Non-Conference in Israel for| Various lecturers

Technological Singularity, in association with

the Utopia organization

Games in Education in association #h ISRR | Various lecturers

the Israel Role Playing Organization

Longevity and Quality of Life Panelists:Dr. lliya Stambler, Dr. Yako\
BenShaul, Dr. Rachel Hillel
Moderator. Yanki Margalit

nAl I travel ers t o M Engineer Yoav Landesman

proced to Gate 10: The revolution in private
space flight®

Between computation and experimentation: | Amir Barnett

In honor of the Nobel Prize in Chemistry, 2011

Wheels that are not roundi is this possible? Prof.Nitsa MovshovitzHadar

Meeting 4 in the Mathematical Cafgeries

Can there be a small infinity and a big| Prof. Nitsa MovshovitzHadar
infinity?




19.11.2013

2,000 years later a use has been found fo

prime numbersi can this be true?

Prof. Nitsa MowshovitzHadar

Bees build better than humansi true or

untrue?

Prof. Nitsa MovshovitzHadar

What does a plant know?

Prof. Danny Himovitz

Descar t es BlnbeElr in dhe :serieg
A Me-gife
Technology, and the Development of Hunm

in a Singular Age: Sciencg

Cul tureo

Dr. Liat BenDavid

Manbs Search for Me a

Dr. Liat BenDavid

The 3-D Print Revolution

Arnon Zamir

The Third Culture

Dr. Liat BenDavid

Future Shock: the final meeting in the Mega

Life in the Singular Erzeries

Dr. Liat BenDavid

Instability: An encounter with an artist and
physicist

Dr.
Science, and Aharon Ozeri, artist

Roi Ozeri, Weizmann Inistite of

Stop the Morbidity!

Dr. Daniel Yam

Seeking Social Networks in the Brain:Part of
the fABrain Dayso Ser
B6Shaodoar Asademic Canmiunibyrio

the Society)

YonatanWeintraub

6. 3.

The Higgs Particle

Dr. Ofer Maged

8. 6.

he fAcurious

Errors-wi t h t

Various lecturers

Arnon Zamir, Dir ector, XLN Labs, Reut Institute
Demonstrating the operation of eX3printer

i T h-® Prihting Revolutiord Feb. 2014 A

— e

Prof. Danny Haimovitz, Director

MannCerter for Plant Science
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http://www.hemda.org.il/template/default.aspx?maincat=14&catId=77&pageId=1230

IDIVIDUAL STUDENT PROJECTS

The

_Student: Ori (Lady Davis High School) 1
P" Identifying lymphocytic

leukemia from microscope

photographs oblood
a = cells. The algorithm learn:
how to diagnose the patients based on
photographstaken of theirtheir blood tests.
The Ilymphocytic leukemia dataset was
obtained in collaboration withresearchers
from theRabin Medical Center

Students: Ori A. and Or M. (Ironi Yud Dalet)
Voice-based gender identification based
sound recordings of a given phrase. T

experiment utilizes a combination of Fouri

analysis and an artificial neural network.
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Students: Tal P. and Gal T.

(Tichon Hadash and Ironi Yud Dalet Schools)

examining the predictive ability of the results
heart valve operations using clinical a
physiological variables.
obtained throughcollaborationwith T e | A
Tel Hashomer Hospital.

future of

Thedatabase waj

science, medi ci

Student: Daniel (Alliance High School)i

N<OVA

partnering for process control

An examination of the quality of
drilling in microprocessor packs.
The drillings are projected in a
spectrum of wvisible hght, and the quality
determined through MuHChannel Reflectometr
This project utilizes the database of stands
drillings from NOVA Instruments Ltd. Thg
computational algorithm creates random levels
drill quality, then the neuron network, of the a
encoder, computes the quality.

Student: Omer (Ironi Yud Dalet)

Optical identification of type fonts utilizing
Optical Character Recognition (OCRYy neusl
networks.

Alcohol Consumption Amongst Teenagers

Students Tamar M. and Thom W.develogd an
algorithmto deternine whether a teenager posse
a tendency toward the consumption of alcohol
not. Afterthoroughlyreviewing articles written o
the subjectan online survey was conducted, w
over 250 test subject8Vith the resultsreceived,
studentswere able to gedict, with 75% accurac
theteens most likely consume alcoholic beverag
more than 3 times a month.

In the2" phase of their study, the definingasons
leading to the intensification of drinking habi
were exploredThe survey found that parentgho

wer e agai nst their
precipitated their ch
finding revealed that every person who purcha
alcohol consumed larger quantitiedzindings
strongly recommendncreasing the enforceme
against sellinglaohol to teensas a deterrdn




