PA M DieAc -

“AGE 1S, OF ccumse A FEER eHILL
THAT EVERY PHISKCIST Doy FEAR
He's BETTER DEAD THAN Lvwé ST

GWHEN ONCE HAS PACT Mis TwRTIETH YEAR



TRE 2lsr CEATURY |S DIFFERENT

(T 15 A KiouwensE AND INFORMOATIOU -
BASED SOCIETY (oHICH Wil AROPUCE -MEW

OPRRTUNITIES AND NBU CHAULBAGES U ALl
DIMBUSIONS OF OuR LIFES,

@ CHOUCE 18 (NEUTARLE
® ComPLETE COVERASE IS IMEpSS IBLE

@ CBDLEXEICE 1S UNAVOIDABLE

NEU TECHNAOSES, VBY DISCOVERIES,
NEWW MEDIA,; NEW SectAL STRUCTURES AN
LVEW POSSIBILTIES For QUALTY OF CIFE MAKE

L\FE LONG LEpRNILG- ESSENTIAL So

TAT HUMALS CAN THINK, CQREATE,
LEARY, AND oA GORATE . 4 FOREVER."

TuE DIWVIOED LlieETmg, RAQsST WITR CERRNIUS,
THEN TRE REST oF Youk UFE, ALY OG- THS




ReEPORT OF THE EOUCATION
COMM\TTEE OF THE CHICAGO

CommerciAL CLUB (2003 )

COMCLLSION S ¢
WITHOUT TUNDAMENTAL (MPROLEMENTS ,

CENERATONS OF CHICAGO'S CHILDEEN WILL
PROCEED THROLGH A SCHOOL SYSTEM THAT
CONTWUES TO PRODUCE APPALUNGLY HIGH
LS OF DEOPOUTS AND STUDENTS WHO
FAL To MEET (TUE (aw) STATE ACADEMIC

STaNOALDS.

eq AT OF N™ GReAPERS MLET STATE
READWUE STDS
209 wmeer MATY STDS

(AFTUR 40 HAVE DROWED OUT

IF We oK AT HIEH PoVERTY SCHOLS
THE NUMBERS APE WORSE.

CECENT TRBADS ARG NJIT PRomISIVG



OUTSCURCER Y

DEFM T ! WHITE CouAR |, BSw Mum;
CoMPTER Scimice FOBRS ARE GolwG TO
(HDIA |, CHuA, BRAZL «-.. PRODUCTVTY LS Jo8
ARITECTIO M.

elS Tius Good ar me US
e IMPLICATIONS FOR SOIERXKE ENUCATION
® PRGN STUDELTS Wik BU R ©RAD

€ ScHexx q, ARE TACERUIG COFF SHARPCY
® IMMNIGRATION (BHHCH HAL COWTRIBUTED SO MuCH 7O
® OUR PROGPERITY WA INNOVATOV, IS DECREAS NG-.

WHAT il REMACE (UTERNET, CEU Plouss,
W; Rﬂﬂtﬂj GG # 0w I 1O0-20 y’m?

AND THeERe 15 THE DiTAL DIVDE

“WIE OBsoLEKEN(E OF SthooliNG W, SAY,
EE S ABUT 3 YeARS!'

=> LEARNILG Mug BE POREVER



But =

THE RHETORK. ASSCCIATED (oITH EDUCATION
nusT BE ADMIRED:

1‘?‘33 -ﬂmE ARE DRoWNILE W A RSILE TIDE

OF MEDICCRITY * ¢+ ONIATERAL EDUCATIOURL
DIsARMAMELT <<« ETC ¥ A NATIOU AT RISK

BT FieTY US GoveRrnees AssemewsD BY
CereGt T Comm\TTED) THEMNSEWES TO
AcHer G SIX GoALS, EACH BESINILG

"BY THE YEAR 2000, FuaR) CHILD Wil
ARRVE AT ScHooL ReADY TO ERRU. "
"BY THE YEAR 2000, ew s

MB.i TH'E ‘I"Eﬂﬁ m) fag

1997 "RasING THE ANALYTIC ComPETALCY OF ALL

OF cuvR GRADVATWE H.S, SENoRs (S

CRUCIAL TO THE FRUTURE OF ouR NATION
AND

I BELIEE WE NEED TO Tv EERYHWGE
ILH oR Rwer TD RBOLSTES THE kK-12
L
BVEL OF SQBNCE, MATH, TECHNXCOOY

t=oucATIaN AN SREENSPAN W
COUGCRESSIONAL TESTIMONY

ir



20600 AMERLANLS ARE LG OFF THE
LeoNomic AND SECORTY BEUESTS OF THE
LAST THREE GelERATOUS ' (MESTAENT M
SOENCE AND EMT% BUT WE A& Noal
ConSuMIUE CAPITAL, <OR SYSTesw ofF BASIC
co lmpUCATION IS M SERIGLS CRISIS , WAILE

ETHER cCoulTRiES Aes REDouBLIUG THEIR

EGrDeTs, oo
US. Cammissiod off AIANONA-L
sEcuRITY PR THE 2lsr CaTLRY

2000 TRE GLEAN CommsSio RERRT oW
MATH ¢ SCIGNCE rEACHING  SAYS 1T AL

IN (TS TITLE:
" e FOLE IT 1S TDO (ATE

&
20 2 “1EAE NO CHILD BEHIND @
Aaes Qowe W. BusH




WHY MUST SCENTISTS BE INVALED Al
EDWCATION ©

AND
WHAT CAN THE  SCIENTIAC SPIRIT OITRIBUTE
O SCIENCE €EDweATIoON ©

FouoWinG THE GREAT ONES FRoM GAUREO
T™ EINSTE\WN T RICHARD F’EWMHMJ&JE

PISTILL THE QUAUTNIES THAT MAKE SCHENCE.,

WHAT 1S SCENCE THINKING -
@ BLEND OF CURIOSITY AND EGO

@ HUMILTY IN RELATIONSHI®P TO ™ME HERITAGE

® SKEPTICISM AROUT THE UNIVERSAL VALIDI
OF WHAT HAS BEEN (EPENED hi

& A UBERATING SENSE OF FreepoM
QUESTION AuUTHORITY e
@ AN O6FEN MINDEDUELS ToWALDS New 1DEAS

@ A CONRIOENCE IN RATIONALITY
@ A EAITH IN THE ULTIMATE REAUTY
AND  sSmeLicTY OF NATURE

» 5 RESPECT, NO, A REQUIREMENT PR

DIVEESITY N MINDS AND CULTURES THAT
HAE MADE SCIENCE

SOMEHOM/ WE MUST TRY Td EMBED THESE
QUALITIES INTD AW STUDENTS AS
WE TBacH SC(ENCE.

)



/GET THE PRIOR(TY
AND THE LIM\TLESS BUDGET

THIS 15 A WAR ON IGNORAUCE

TS outComE MAY BE AS SIgNMIFcAMN T
7O THE FUTURE OF THE WATION AS

ANY (0 OOR HISTORY

"THE MEASURE OF A NATION's SURESS
IN THE 2)1ST CENTURY wil NOr BRE
Ol (TS MUTHARY Bub&eT BUr- ON
How MUCH T SPENDS ON Eaucﬂ'?‘tm

(NS
ﬂE ﬂf%



Tiwah Finds [rer In Fermlah Maloolirisas ROEARD 1143 P

Diana at dianai@fnal gov has sent you an article from The Onion, America's Finest News
Source.

Diana Included the following message:
frofm "The Onian™ Pres. Bush finds error In physics calculation at Fermilab

MobilefPDA | Books | Onion Merchandise & Subscriptions | National Distribution Maedia Kit | Empleyment | Copyright

0 PHhaONION 1 August 2001

Bush Finds Error In Fermilab Calculations

BATAVIA, [L--President Bush met with members of the Fermi Mational Accelerator Laboratory research
team Monday to discuss a mathematical error he recently discovered in the famed laboratory's "Improved
Determination Of Tau Lepton Paths From Inclusive Semileptonic B-Meson Decays" report.

"I'm somewhat out of my depth here," said Bush, a
longtime Fermilab follower who describes himself as
“something of an armchair phyzicist." "But it seems to me that,
when reducing the perturbative uncertainty in the
determination of vuh from semileptonic Beta decays, onc must

calculate the rate of Beta events with a standard dilepton
invariant mass at a subleading order in the hybrd expansion.
The Fermilab folks' error, as [ see it, was omitting that easily
overlpoked mathematical transformation and, therefore,
acquiring incorrectly re-summed logarithmic corrections for the
b-quask mass. Obviously, such a miscalculation will result in a
pregigion of less than 25 percent in predicting the resulting path  40ve: Bush shows Fermilab scientists where they
of the tau lepton once the value for any given decaying tau went wrong in their calculations.

neutrino 15 determined."

The Bush comrection makes it possible for scientists to further study the tan lepton, a subatorme particle formed
by the collision of a tau neutrino and an atomic nucleus.

Bush resisted criticizing the Fermilab scientists responsible for the error, saying it was "actually quite small”
and that "anyone could have made the mistake."

"High-energy physics iz a complex and demanding field, and even top scientists drop a decimal point or two
every now and then,” Bush said. "Also, [ might hasten to add that what [ pointed out was more a correction of
method than of mathematics. Experimental results on the Tevatron accelerator would have exposed the error in

[T HY Pape | 6l T
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¥ e QUEST £oR SEAMLESSNESS %
Phewe or Science (mAtw) Eoucamion]

I CrIB, PeE-K, #EAD START, T® K—2

DEELOPMELTAL  PSYHOLOS Y, Ay [iemen " FaN
TIE HT EMBERS OF NATURAL CORIOSITY | HANEE-ON,
WUy THE PROCESS OF SAENQE, SOS, RS, THMS -
TAMS,
a4 M-8

CANES,  SRAPHS, POE-ALGEBRA, THE SKY  meeE

COMPITERS , FIND  CARMEN SAUDIERO!
BEGIN INTRO T AToms

I é6-%

MIODLE QcHBOL, BEWARE oOf PACWG MEMONTS
DRCLIWTIVE NATURAL SKIENCE, ALSERA ONE,
USE OF mMATH, INTERmEQATE PEYSIAL m‘J
STORIES oF SUBAMTISTS , SOEWE M SOUE,
Epeny s, ENVIRONMENTAL SABIKE, COMTINOE

T, T AToms, smum-r:ud{, MAGNG —
™ 912
MY <oglecT ToDAY

7 Geaogs (3-I1%
HE GREAT OCoWEGE CousSP\RACY ™
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MATOR.  PeoBLEMS (v SCIENE EDUCATION
(AS SEEN BY A PASSIONATE Aovce )

41 The recrurfmat '#m'n'mck AND ,;e'B/rl-?d‘
OF TEACHERS TR
¥ How To TEACH K

> . THE SCIENCE CuRRICULUM yrek =15
¥ 2 We sawes ammon by

3. THE TEACHING MATERIALS ANp TEAHNOLOSY

~ Books - K\T'S - CALLLUITORS - conPUITERS - BT
A How TO  DELIER TEAHING K~

4. THE "SEAMS ' ie DS CONNECTS

]
HOME (K~ 57)
(K-5)=>(6-% ) - (6-8)3(T-r2)
D THE EPRIY NEPRS { P~12)»(13> )

5 TuE ABSewcE OF Cowmauwous PARoFESSIOMA L\
seew! DEVELPMELT  (ipgrading #e workfoe)

6. STeeAmunwé TvE (SYSTEM |

STUDEMS
TeEAcHens fuwion

PR weip Acs
T RENUCE TwE
RESISTANCE TD SUPER 1T ERDAUTS

LEGHSATORS
CHANGE 5 ge@ﬁ »
. . _ PAMONG m_f
¥ 7. PRINC{PALS TETBook  pususyERs
e TEAHERS CoUESES

SCHDL SoneDf -



PHNSICICTS (U EDUCATION
Terey ONE  CALTECH /PasvOevn)
Lwupy A DERMOTT SENTTLE

KeEN WiILSON OO
Ll CHIAGD
SLEN SEABORG BERKELE

ALRIGHT, B cHEMIST



THE CORE SOEBWCES | PHYSI(S,CHEmISTRY, BlO.
“THE THEREE ODISCPUNES EVOLVED
NATURALLY, LARGELY (DEDPELDRAKTLY RUT o
WITH EXCHANGE OF (NSTRUM EVTS, WITH
OVER(APPAIUG ISSUES AND WwiTH PevciPLE S
THAT EACH DISCUPURE 44D TO OREY.

EHV%HM
CHEMILAL EWISICS EvaG
BIO PHYSILS mm 5“"“;
ASTRo PHYSICS Huﬂ-l.m::m
ANTHROPOLOSY

( meruemance ¥ comourer sc))

THERE 15 A HIERARCH Y A SABNCET

Howarna Gendian
Disaiplmes ar what sepanales Us flow
banbontang. I <on' t think y'n.rfmjo
wlendiscpl wark unhl yo howe o
d\ﬁtﬂwﬁfm.



COMMENT ON HI6H SLCHool SCIENCE
THE EXISTENGE OF A HHERARCKY /N THE

RELATIONSHIP OF THE SCIENCES IS,
T BEUBWE, A PROFOUND COFNTTIWE STATEMANT

PHYSICS AS THE PounNATIONAL SCIENCE
AND (TS UNJQUE ROLE IN tDEBUZATION

PICTATES © P-C- B

A NEAR OF PHYSKS GIVES STUDENTS A
GOOD SENSE OF How SCIENCE works
EBSPECIALLY (WHEN CE (Wt UDE STORIES

CHEM\STRY BeoADENS THE STLoY OF

MATTER AND ENEPRY, PVAWING
EXPLANATIONS FReoM PHY SicS, AT THE
SAME TIME DEERPENIUG THE S?lﬂﬁtf?'s
CRRSP OF QoNCEPTS, MoRE STORIES

BroLo€Y PROVIDES A mDEE aasniie
C&HLLENGE BulDIVE& oN THE CHEMISTRY
AND ﬂﬁYleS‘ THAT NDERFZILD B)XOFHCAL
ERDER
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Tee Hoofi

'Ibomg Ty ﬁ‘?z oF Au U.S. Hé&H

ScHeors,  <STUDEUTS TAKE THE (EQUBICE

“'-L:-‘i-f RIOEY = CHEMISTRY ~ AFYSICS

TAUGHT CSUMELY AS SEDARATE , (MDEDEOSMT
SBIECTS, HAWGE Ry e 7o Do
WITH OANE  AROTHER,

THS SEQUEWE WAS Stanren v [K93

& A ‘commaTEE CF TN WHicd SET O
To STANPARDIZE H.S SCENCF CURKCULA.

OK_IN 1243, noT (N (P3O ANQ  wE NOD
KNow THAT THE NEW Riotogy (AFTER

THE Discovery ofF PNA STRUCTURE ¥ ﬁfltﬂf.!d)

15 motscotn@- BAKD, /D

B MolECcES MRE mADE  F KT S oe-

HMINTH 6RAOE Biotasy Has MORE Al WORDS THAN PI¥ &
O™ SRADE PRGACH,
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"ARISE BCEGﬁMEED N CHCAGO
Amencan Penussane| (FERMILAR - 30mi WEST)
i Sewancs E'd«.mhﬁ IV (T BY TEAWERS,

M. BARDEEN ETAL | SUPERULORS, SAfMSTS
tI\TH WASHGTonS D.C.

MOVERS « SHAkesrRS

©STEP ONE  REWSE THE SEGUERKE
(N WtcH THE DISCIPLINES ARE TAGHT
@ STEP TWO  PRESERVE TWE (UTEGRITY OF

THE DIRCAPLIVES AUT LOwER THE BOUDARIES
AND STRESS THWE CONNECTIONS

® STEP THREE  SACRIPICE SomE CONTENT
TO THE PRCESS OF SCIEWCE, How (T WORES,

® STEP Fog  (USKT ON COUTIIIOS
Cr L GRIAL PROF ESSIOMAL DEVELOPMENT
SO

Py GRADE - MOSTLY PHYSKS AND
ASTRONOMY ;| CONCEPTURL

GRADE -~ MOSTLY CHEMISTR
e Bul L'DIUE—YGH Qv GEHXE

= - woSTLY BIOG), USING-
it GRA% ™ e eivsis ¢ chemcrRy

AND  EVECTIWWVES !
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Workshop int Naperville, Illinois « September 22-24, 1995
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.I*f? wWe <an {)hst{ug; one. SUCe SsS b}/ cm:e.nfmﬁr?
on Yo mesT Sreqiov g flve of Corniculum, Then
e cann bold an s suctas., eXlendng Me iefrm
dunwand o pe-K and vpwads fo cﬂl&ge-

TS 1€ ORVIUSLY THE E-C"P.ﬂr{fncﬂ_!

e Haoeur the pon (ARSE) K oot mum(y
fo reamavpe Be dcplus o P-C-B.

;Gnmp-h:al phvsics 1 minthy tamde most st
Wil _vovoLepe phonoutne ok Sowvewndss
1.1" Sludedt, 1+ musf be, b'f ths [qbd‘)ajm)/mork}
inquiry based, ach (0 pewir but also ‘@
piemplﬁltn £ :/wemtsny. O, chamishry
asS an tmpatant Cxample of the applicatean

of physics (Shht)

® lcleally, whon the chemical phanavena, 19901
more scophislicaled Phaysics, & can be addad
b?‘ toe chnu;s'f'{y feacker ov Téauy ‘fzu.gkf"
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(NPLICATION S ©
ReLeRSED  SEQUENCE

@ PHNSICS, ceM, BIO, MATH  TEACHERS AOST NEET

TOGERER, AT LEAST 4-S HorsS PER WEEK TO
LEARN , COORDINATE, PAN AND  STRATEG(ZE.

e BUT How ¢AN THEY Nor IBclLUDE THE E—I{S'fhlé’);

QT UTERATURE, vee TERCHERS [ PERUAPS
THIS (S THE WAY To CLSE THE TwoO COLTURFS
GAF.

e The GoAL FoR AU STWDEWTS (S SQECE
AS A WAY OF THINKING, DESIGNED TO
GCENERATE COMFORT wwH NEW (DEAS,
BREHAMORS , SITUATIONS SO CHACACTERISTIC OF

Ay TWwES.,

€ NUMEROOS PEDAGEGIC EXCRIoNS To EeRL
WoRrLD FPROBLEMS TuAT IMxE WJTER—~ AND
TRAWS~ DISCIPLILIARY APPROARCHE S

e NEw EDUCATION TEHNOLOGY @q Tinker )
MAKE MISUALL2ATION™ &8sy AND THE
AdeoACH T© ORSTRATION RESIRLE "

MocH eRRuER GRDES.

@ (WIDE ADoPTION oF |MUERSE DR MUST™
HAE WAES THAT Go DauN TO K-§ AND
UP To GRAES I3~ ... NO. (1-100



WHY pavsits FesT &
THE KEY To MODERN SCIEICE IS THE AToM

n
EVERYTHING [S MADE OF ATOMS

(PeyAed EEYWAAN's (E5ACY oF THE MoDéeN
WoeLp )

AToMmS DeETERMMWIE THE MPERNES OF GASES
AND LIAULIDS

AomIC AROMYS MAKE CEYSTALS
i MAELE SouiDs WHCH CoNpuCT
ELECTR\CTY
MALE MISULATOLS
MALE  SEM|ICoMDOCTHES
MALE YU PEECOMDUCTOR S

ATTMS COMBINE T MAKE MOLECOLES or. H, O

ATOMS EXCHALGE PLACES TV MAXGE Na.C.|
CHEMUAL RCACTIONS

AToMS DEANE THE CHEMISTS A6
PR TE

e tie
Li Be BCNCF Ne
Na ﬂj AlSi PS5 Cl Ar

P

——

-

_—

L=

LARGE molecEs ARE ameLEX —> BIoLoSY

ULALR BIOLOGY HAS To Po Ty GEES,
MM CE_L_Q, 'BNA‘ - u -




CONCEPTUAL PUHYSICS

& ALL TOO MANY TEAUHERS ASSUME
THAT A\UTY T0 SOLVWE RRoOBLEWS
TESTS GRASP OF CaNCeEPTS,

e EVEN THouGH ALGEBRA USE IS
MINMIZEY), THE [(MPORTICE OF
MATHEMATICS W PHYSKS, ciEewm ¢
Biowsy MAT BE Suoa2FD OLFE
EXAmPLES ¢

X=VT

& AND THE ARSTRACT LVATURE Ok
MATH CcoumrAgT!) B XAINED

e CONCEPTS eq. MOMEWTUM, FORCE,
ARELERATION, TEN"IFE'QA?UQEJ “Te
MUST BE UNDERSTOOD AR "”MOU_S
OF LIEMTISTS POR THEIR (SE.

CONSERVATION (AWS ARE THE
NATURAL BeiDge T©o JdHER
D\SQPAUNES —> SYMM ETRY



Emmy Noether

Welcome to
EmmyNoether.com

o website devoded 1o

Teaching Symmetry in the
Introductory Physics Curriculum

Awithorx:

Prof, Christopher T. Hill,

Theoretical Physics Department,

Fermi Mational Accelerator Laboratory,

MS. 106, P.O. Box 500, Batavia, lilinois, 60510, USA

eia enrail: iy nal. oow,

Prof. Leon M. Lederman.,

Ilinois Math and Seience Academy
Resident Scholar

1500 W, Sullivan Rd.

Aurora, HL 60506-1000

i Fwewew ermeniee thes £om’ Pagd Vufl 3
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HERE 1S A TEST oOF CONCEPTURAL
IDEAS. WHICH WORD DoES NOT AT

CoAL
O

BRoom
SUN

ENERGY
WooD

OFFEE

BANANA
CELL PHONE

OTHER CONCEPTS IMEUTED RY
PNSICISTS

MOMENTUM, TEMPERATURE, ENTROPY,
PRESSURE, ANGUIAR MOMENTUM «».

FORCE, ACELERATION, MAGNETIC §
ELECTRIC FIELDS, ---

0 18 T™HE SKILLARUL uSE OF sSW&CH
CONCEPTS THAT (EADS TO AN UNDER -
STANDING OF MUTION, OF PENDULLM
Clocks, T™ME TRATELTORY OF PRATECTILES,
PLANETS AMY MAOONS - *« AND, IMPORTANTLY

HE STRUCTURE AND BEHAVIOR OF ATOMQ



Warr! Tvere's more

IN DESIGNWG THE 27 CENTURY
HS. SQIENCE CURRICULLUM , WE MUST ASK:

WHAT Do WE WANT THEM (ALL OF THEM )
T© REMEMBER (W (0 Yers © They wdl
hae Gogolen Fowme od £ -owe™

IN THS H.S. SCIENCE PR AL STUDENTS,

EACH DISQRUNE MUST SHCRIGCE, SAY
20% OF CONTENT O TEACHNG THE
PRoCESS oF SUENCE.

R

OMOw DOES IT WORK ¢

B Hou) MESSY (S TMC PROCESS OF
DI coVERY

& THE NEED FOR OPEN MINDED MEBSS,
SKEPTICISM, SOMmE SENSE OF

9

HSTORY, ScIENCE AS A HIrmANISTIC

ACTIUTY  STORY TEWING

@ THE SoUAL AND Eoromic RESUTS

8 SLIENCE As THE Ony onMVERSAL

COLTURE , THE SAmME EVERYWHERE

o SCIENCE AS A WAY OF THINKING
ANn KNEWING

9 SCIENCE AND VALUES see

ETHICS, MoRAUTY AND THE BRI

70 THE HUMAMTIES

€



SommARy OF KEY ELEMENTS 70 A
2|sr CENTURY APRoAC TO
SCENCE  UTERALY

@ THERE MUST RE A C(RE SEQUENCE
CONSISTING OF THE THEEE DISCUIRUNES
IN THE ORDER OF BAC-B, MATH
APPLCATIDNS SHoup BE CaTiwuou s
SO THAT RiOwsy MAKES USE oF
MATHEMATICS OP TO (REYowD ?) TWE

H.S. MATY ReEQuiReMasTs (Whey
SHOULD (NCLUDE CoMPZATIONAL MATH)

@ (AB woek musf RE CLOSETLY SYACHRO-
NI2ED wTH carss work . INQU\RY
REALACES " cook RBaok "

& SomeE 20-307 oF eAcH CouesSE
YERR sHYALp EmAAsI2c PRocesS !
STORIES, BIOGRAAYY, SOUETAL (SSVES-

@ Tbncqee PeoF DEALOPMENT—>
0P TO | DAY A WEEK~ COULEGIAL
WITH CXLABORATION OuTH (oAl ONIUL
P~-C-R—-pM TEACHERS MEET RESUARLY

CONNECTIONS RETWEEN DISCipunesS
SHOWULD BRE CEERRATED



® WUST EXAMINE AMD cooROINATE
K- SCIEWCE AND MATH cuRRicuA)
ESPECIAUY ERRLY AGEBRA AND
INSTRO, T ATOMS,

® SCIENCE  ELECTIVES MUST BE EYT?“M
Wt HOPES R 4T+ YEAR REQWMT
eq. EARTH AND SPACE SUENCE,

STANSTNICAL SCIENCE

® EXTENGVE P-C-B-M TEAHER
ISTERACTIONS SHOULD EVCOURAGE
SociAl SaES s, HIMANITIES 1O
JBIN FOR PealledTs, SEMIMARS .,

Smice TEACHEE’S ARE clRruciAl TO
ANY NEW REFORM , WE MUST

RAISE THE RUALITY OF TEACHEES
AND IusSLURE LIFELONG, courmuas
PROFESSIONAL DEVECOPMENT

IT 15 EXPENE)IVE /

CAN WE AFFORD iT?



DOES IT WorK !

> THERE ARE 25, 000 HIEH SCHOOLS 1M
THE U.S, THAT 99% SNl TEACH
A CURRICULUM DESIGNED W 1892
INDICATES A CERTRIN coNSERVATISA
N THE EDUCATION SYSTEM.

& WE AE Nouw AWRRE OF Agour 300"
SCHOOLS THAT H3E CHAURED THE

SEQUEICE AND APE MISTALLING SIME
OF" THE CHANGES WE AomsE

> TUEY Reroer DRAMATIC mPLavEMENTS
D THE (EABNIYG AVD H 7HE
EATHUSIAS AP STUDBITS,

> MBNY HicH Sovecys OFFER &l&' T
SC/IBACE copers e

SHOWME- (NTEREST ARE (Lam&Yy A
MINORITIES

CONCELTUA. PHYSICS- EMPHASIBUS SKASP
> OF CacepTs RATHER 7irN AUGEBRA  wWoRky |

* (o SSTMATE 757 AIFHE 00 OR MORE HNE
EaNSE) SEQUENCE oG BESRLES R FRIGRAM.
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ANECDOTAL REPORTS FROM EXPERIENCED

ScHoolS (qu HAUE HHE{WHL DATA F.&ﬂ
VEO Scroaes)

A.) NINTH GRADE CONCEPTUAL PHYSICS
wWork S !

@ ENROULMENTS IN 4my YepRk ELECTIVE
SCHENCE (URSES, AP Courses, S.T.S.

CourSEX INCReASES 3-S5 - FoLD.

HAS A LARGER IMPACT oN _WomEN
AND AN MINORITY STUOSTS

DATA S BENG COUWECTED ON ScHooLS
GATH >3 YRS OF EXPERIEWLCE,

SELY

WE NEED HELPL & EVALVATING
TRE SucEsSES OF THESE EXPER(EWCED
sScino S '



CORSTACLES

~THE RESISTANCE OF ScHool SYSTEmMS ToO
cHanGE 18 Auwssoms!

eS YEBRS APTER 1T wps KNowN THAT
THE BASIS OF CHEMISTRY 1S PHYSIS

45 YEPRS AFTER THE DISwERY oF DV

WE ST TEded  Riowsy- Cremsmy - Aryais |
UHY D\SCARD A (00 VR oD TRIED AWD TRUE CURRICUWA P
™IS IS NOT THE OpLY ARSUR) THWG WE
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