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l ~1-;c. . (a) .Pa.rt C ot' titli: X of tht: Ekrn.r.nt.~'V - . 
2 und .~l!r:cmdury EJ1lt~?i.tiu11 A<::t of U16fi l20 lJ.S.C. 8061 

3 d ~i:H.) l>i 1J.m.e11nf:d-

4 ( l) by in~t!?'ting ;1ftt"r the pc1rt. het1.dill[:r Tht! ful-

5 lowing: 

6 "Subpart 1-Basic CbBl"'ter Sehool Grant Pl"ogra11111
; 

8 (2) by 11clding at t:ht! ~net the following: 

9 "'Subpart .2-C:redit Enhancement Initiatives to As&ian 

10 Ch~er School Facility Acquisition, Const.nJc-

11 tioQ., and &nD'1atio11 

12 ··sec. l 0321 ~ PURPOSE. 

J 3 "'rht: 1m1·post! ut" th is s'llhpun js 1.0 pi·uvid~ onr:-t.imt". 

14 grar.t.~ to eligible entiti~s 1.0 pr:lmit ther(J to c.lcnior1.stra~ 

1 S ionoqd.tive ~1·l':'dit enh&iIJl'C.!rn~nt inith.1.tives tht1t ns;-;ist r:hllr-

16 te1· ~i.:honls to iidclress th.P. c:11st uf ac(\1.iidng, coust.I·llcting, 

17 ~md _nmovi.iting fiidlities. 

18 .. SP.:C. lO~liti. CJU\N'l'S TO EUCIBLE ENTITIES. 

19 

20 

"(n) IN G~NER/\I •• -'l'hit:' Sc:crctA.l'Y ::ihid) ll.S(.7 lUU p~r-­

l~'~nt uf lht CU'ttOUnt p.pprop:rintt!d \,r1dl·!r :lil:!'ctiou l O:~~l to 

ii.wl.l:rd §.t le.~~ th411 2 ~raut!-1 to ~ligihl~ t:ntitie.R lm.vi~ 
a.pplictttiun:i £Lp}"ll'OV~d u1r<h~r thi::. ~ubparr. in d~mu11st1-a'tl" 

umOY4tivc mt:thOUI> of a5;!Sl:itju~ chffrt.r.1· .:u:h.ools to ,J.dcfre1'R 

the: co:-.'t uf tl.C:qofring, c1JI1;-it11l<.."'ting, lllld rcnov~tin~ f;.t.cili· 

21 -~ 22 -!.'!! 23 ...... -!!I!! 
ii 24 

1111 

E 
CC'tQCIOr i 1. 2000 

F.w&., 01 iOO\i onco.Df'li 
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l tit:~ flY 1.mlulnC:iri.g tbe 11vailubiHty of lou:us or bcmci fihlLIL<!-

2 Jng_ 

3 1''(b) 0RAN'l'EK $11:1.F:l~'!'ION.-The ~P.creta.ry ~ 

4 wuluutt1 eaeh a.pplication ::iubruitU:cl, nnri shall 

5 i"niti~ det~r.mintS.tion of W'hich ill"~ :iufficl..,n 

6 proval and whieh are not. The 8t.'t!1'Ct 

7 lt!a::st on~ gTii.nt to au tiligible till · y det:1criped ir1 .section 

8 103~0(2)(A), iJ.t leEtst on~ 1J.nt to an eligible ~ntity rlc~ 

9 (2)(U) 1 and o.~ lE:a~t one grar.1.t to 

10 <!scribed iu SCL-tio:h ioa~0(2)(C), if ap-

11 tl ~hmitted thut p~ru1it t.he 8e:c1·ctary to do 

12 ut 1;1.ppruving an aµpliL:ll.tion that is not of ::iuffi· 

13 , en.t quruity to m.r:rit :tipprov~l. 

14 °(c) G!tA.N'l' Cl.W<AC'1,1tl<!S'flf~.--Gr~nt::. und~r thiB 

15 ::;ub-pu.rt shall be of a sufffoier1t Rl~E:, ~copE!, und quility sn. 

16 as to BllSU're QJJ effective <lcinr.u."t1·;itlnn r,f an innrnative 
el\h&Y'L9"'\: cc-t--rA1+ N fkL 

17 met).us of financlng /\ch&rr.er school Ell!quiHition, <;OTIJ'itruc-

" ~ 18 tion, or renuVill.tion. 

19 "'SEC. 1Q323. APPLICATIONS. 

20 '"(a) IN GENEltA.L-In nrckr ttJ recdve u. grant undr:sr 

21 thj,, imhpartfr .. fiscal yereli¢bl.e entity shall sub-

22 mit to ihc Sccrct:Rry an ».pplfoatior€,r w;uc:b Jt'~ ~uch 
23 form cl~ the s~t£uy way re;:u;;onubly reqni:rc. 

24 ''(h} CONTEN'J'Si.-An a.p:plfoation umlar ~Ub:ietstion 

25 (1:1.) r.;ha.ll oontrJ.iu-

~rl'1,2000 

P:\llG\lQ11CIMQll co.aF6 

p. 3/11. 



• ll!5i -ii 
I!!! -Ill 
ii 

l 

2 

3 

4 

7 

8 

9 

10 
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12 

13 

14 

15 

16 

18 

19 

20 

21 

22 

23 

I 
pol:!eu.l ro hC" 1rndc::rtaJil"n with tundi:; n:r.:t:!ivt:d ~ndt:;r 

pr:rl'tise in c:apital markt!t tin21ni.:ing; 

''(5) ~~~ ~ prnpo~i:d <l.ativitit!s wiU 

levE!rag~ tht: mii...ximu1n arf10or1t of p1iva"tf' ~e.c:tor fi. 

m~n~.illg CiLpit.a.l ·rclEJ..1..iv,; to the amuunt of ~~.nl?nl=!nt 

to c:hfll'tt!r ~chool!.!1; ~ 

"(~ ~:.!t~~t~ upplictmt po~l"l<~!'>~t!:t 
i:n.dfle:ieut expa1"ti~o in ech.11.:atiun in order to evidufLte 

Uici ~ikeJi.hood of suce:c:ss nf fL <·.hal-ter :><!hoot prcJh'Tu.111 

f1.1r which fttdliti~s fsm~uc~ing L-1\ f\ought/ al"'f) 1 -~""' · a.o 
(9) su.d.. b~ '1» 11¥ff'CYC',,,.. 

"S.EC. 109~'- CRAllTER SCHOOL OBJECTIVES. i'k.- H~ ~ 

'"An dib~blc: t!Otity r~l:eiving t1 gru11t umlc:r th.i~ soh- ~h"l,.h ~ 
re,~. 

plll"t ~h:lll llsc the ftindli deµo~ited iu the: nise1v~~ rtc:count 

e~tahli~hcd undi::r ::it!\'..'tion l mJ25(a) to n~e~ privtlte-sect.ol"' 

" 

Oc!ooer 1 1 . .2000 

F:wli\u1i 1CCJ\101i pa.ore 
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Insert to section 10323(b)- page 3 

"(6) in the case of a State entity, a description of the actions that the entity 
has taken, or will take, to ensure that charter schools within the State receive the 
funding they need to provide adequate public school facilities, including, if 
applicable-

"(A) how the State entity will use funding under this subsection to 
help meet that objective; and 

"(B} changes in State policy that will enable charter schools in the 
State to have access to adequate facilties; 

"(7) a description of how the applicant will ensure that, if it uses funds 
under this subpart to assist a charter school in renovating leased property, and 
the charter school later goes out of existence or vacates the property, other 
charter schools in the area, or the local educational agency, will have the 
opportunity to continue the lease and make use of the renovated facilities for 
school-related activities; 
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I <~il.pitti.1 in orrl~r to a:;i:a~:it oJ:.c 01· ranre churwr St:.hooll\ to 

2 accu1npli:'Jh om.: or hr1tl1 of the rollowing obj~l!tiveli: 

3 "Cl) Tht: acyuisjt.ion Chy purc!m~e, JE:<LSf: 1 dona-· 

4 tiou, or 01lu:1wiiie) of tm iott:n:~t (including au inter· 

5 est beld by ~ third })~.irty for the bc-r1efit of tL clu:uw:r-

6 sdu:;o}) iri itnprovt,,d or nrumptuV~d real prllperty 

7 thnt i:-3 nect?6:mry to curmnenc£~ or c:ontinue tlte op~r~ 

8 

9 

10 

11 

12 

utio11 of u charte1· sclJuol. 

"(2) ~ht ~onstruct.ion nf n~ fucilities, ;Jibe 

r"novutiou~ 1·epair1 ur alt.e:rc1tion of ~sting fnc:iliti~, 

nt:ic~~snry to cmm.mt~m:e or coritint1f! the upt:11·E.Ltion nf 

a c:hoirtt!l' ::icbool. 

13 '"SEC. 1oa2&. RESERVE ACCOtJN'f. 

14 .,(i?L) USE OP FUNDS.-To (LSfii~t chart~1· ~chool$ tn 

15 a.ccurnrJli;:;b tlu~ o'hj~C!tive~ deilicr·jh,:rl in :st:1etion 10~24, ~n 

16 ~ligibl~ nntity 1·~c~:i.ving l4 g.rallt untl1::r this S.1lhp(tl't :;hall, 

17 in Ri.:con.Jw 1c:e with St~tt! nr1d lor.;i..l l.iw, cli1-ee:t1y ol' indi¥ 

18 l·ec~tly1 aluna or ju e:nllahu?"<:i.tion with otht:1·~. d~po~it the 

19 frmdF: l~ceivt'cl und~r- thi~ _i::.uhplU"t (CJther t.han func.l~ llt'!C~ 

20 l'or ii.dtninh;trativ~ C!05tli in 12.~uur-dil11l!e with s~L""tiu11 l 0~26) 

21 in n l't:!~r\fs a.L?caunt c~t.i-1bli::;htlll C'md mllintairu:d by tht! 

22 ~uti;:y for thii-> purpoae. J\tuount~ <l.epositc:d in h'"Uch uL-coi.mt 

23 :shall Ut! used by the entity for one nt• rnore of tbt- following 

24 purposes: 

Ocwtiar 11. 2DOD 
F':\"81101l00\10 l UIO,Ofti 

H:n "c! 7flf># 

p. 6/11 

J bP/t/e 
bt-~ 

fM._ b(O~ 

Sc.~' & novd,'a.r.. 
'P ~~In IM ll no+ 
M fc.v- ~ 
C»'lt~ dv "-1.1? ~ 
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8 

9 

IO 

ll 

12 

13 

14 

lS 

16 

17 

18 

19 

bm:i.d:'i, nott!S, c.vidt:nces u'f dt!bt1 loan~ . .i:md i11tr.l't:st:-; 

tjve clt:!scribed in ser.::tjon lO:i24. 

''(2) f'::ruE&.z·um~cing .r.incl inr>-uring le.tt~t:s of JW.J·~ 

2'0nt\l and l't!d.l prop~1-cy t"or :m flbjt:L-tjve dt:~r.:rib~d in 

:$~c..-tion 10324. 

"(~) Jd~utifyir,g potential lt!ndjng ~m:m.=~s, c;:u.­

<!ournging privtlre lr:rnli11g, hnd otht:r i:;;imilur i$.Ctivi­

tit::; tlu.1.t dil'ectiy prori'l.(,t~ l~m)jn.g tul.\or fat the ben­
;/ 

l:fit ~15'cht:lrtcr scho"ls. 

ot(( 4) Fucilitlid11g tlu: issuum:c of bonds hy char­

ti:r $<!hool~n:r by odu::.r pubtit cntitie:-i for the b~n~fiT. 
~ 

uf chart.ex· $cllu1JlriJ.{1Y providing tet:hilic:zl, 11dmiili~t.l·a-
:J 

tive1 and oth1:=r 1:tpprv1Jriti.tt? ussi:ostuu~ (indut.Jir1g the 

tt!~f·\.liUntmt of bond col.mscl, 1.Ul.tl~iwritt:rs, iLl!d pn­

tenthi.l inve::;tol'S ~tnd the i.:011solid:ltiou of rnnltiple 

t:!harit!l" sthool pru,j~clJi within u r..ingl~ bor1d it\sue). 

·~(b) RF:INVES'1'MEN'?' Or' £ARN1NU~.-Ar.ry cn.1·niu~ 

20 ()11 fund:s r~~e:iv~d um1~r thi~ :itlbjliU't ~hAll b~ rl*'po!iited 

21 i1l the l)::'.:)~l""c account established under :mbsc-<.'tion (a) 

22 and used in e:w~urdam~~ with snch !mbs~ction. 

23 "SEC. 10928. UMI'rATION ON ADMINlSTRA.'l'IVE COSTS. 

24 ".l\.n ,~lig.iLk ~ntity may ose :not mo1-c thun 0.25 p~r--

25 CE:Ul- Of the fund::; l'CC~iV~tl und~r this b"Uhp111i: for ~ au-

OtJosier 11. 200ll 
F';\\1'61101100\101100.0F~ 

P.7/ll 
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2 this ~ubpm. 

3 '·SEC. 1CIS27. AUDI'.rS AND REPO.RTS. 

4 ·~ca.> FIN.h."ci"'i. l~~:c11kn MruN"rEN.'\NOK aNP 

5 AUl1J1'.-The ~ncinciul r~r:1mls 11f ~aeh elig.ihlt E:L.itity l"P.-

6 ct:1ivi1'g fL grant und~r this siihpart r1hull bi: maintail1l!d its 

7 ~c.:i.:urdau\:.:~ with gemmilly u1..mt!pt~d il.ccnunting pritJL·ipli!~ 

8 ~md ~l1all b1.~ ~tlhj~ct to tln nnnUi:Ll audit by a.n in<.11o:prm1h-:nt 

9 pul.Jfic C:Lt:C:ll• 111ta.Ilt. 

10 

l] 

12 

13 

14 

'15 

I6 

17 

18 

19 

20 

21 

22 

23 

24 

25 

1'(b) RRPOR'r~.-

u (1) GR'\NTEE ANNUJ\t" 'ft}.:POJ.i'rs--E«·,.ch di~­

lile entity r~ce:ivlng ti o..rnu1t urnl1~r thiM 1rnbNU't wnu­

ll.lly ;:;hall submit tl.l th~ Sl~t;.r~tury u i·l'!port of it:!! np­

~rut.ioos rind ~ctivit.ies undt:l' this f:mbpart. 

''(2) CoN'I'ENT~--£~.:h s"i.1ch n.n:nui:U report 

shull include--

•• (AJ ti cCJpy uf the mo:::it recent tlnallci~l 

.::;tukrnc-.nt.~, ~rntl auy ~CC!omp1:1.nyiug OJ1inion on 

~\)CJ-, !-lta.temt::nts, p1·epa.1~u i.Jy the ind~~mh::int 

pnblic ~totrnUmt J·evi~ic~g the fimrncial 

·r~cord1r of tht:: ~ligiblc c~ntity; 

"(B) tl cof!Y nf HUY n~ort mu.de: un ~ 

~\udit of tbf! finhae:i.nl l-uuon1;; of the digiblt:! i::n· 

tity that wm; conuiH:tt:d uJ1dt:r subsectfon {ic) 

Ocrotior 11. 2QOO 
f:Wl5\1Ct1'CCl\lln,tJO.OF6 

P.8/ll 
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4 
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10 

11 

12 

}] 

14 

15 

16 

17 

18 

19 

20 

21 
iii 

22 .. 
!!!!!! - 23 = 24 i 
~ 
l!l!iliilm 
ma 

7 

•· ( C} i:ll"J t'Vli!llution. by t.he i:lih'ibh:: !:utity uf 

tht! t!tt-t:ctivt::ncs~ u th~ F1:1d.:ral flmd~ pruvioed 

ble l:!ntity under thi~ ::.'1.1l.ipurt rh1ring the l"l:'.JIOJ't-

••(s) SF.<.::RF.TJ\.RIAI. R~PCJR'l'.-The Sec:rc:tttry 

.shull rwiew t}ie i·eport~ 15\lbrnitt~d i.1nd~1· pari1g:raph 

(1) aud ~hall Jlr<>'JiJ~ ~ G;J;~-:11~~ 
to the Corigret'r; on the n.1!tivitie;; ~onductr.d uIIder . 

thi:o; :i"llbpei.rt. 

··SEC- 10328. NO FULL l"Al'fH AND CREDrr FOR GRANT.EE 

OBLIGATIONS. 

"No t'jmuu;ial <1hli~atior1 fJf nn ~ligib1~ er1tity t-.nt~n~d 

inio fiUI"liUob.llt to thi~ subpurt (l\11ds li~ ai1 ul>ligntion i1ni.ier 

u g'tEtra.nt.et!, bond, note:, t:viilt:m.:i: o[ dr.ht, ur lOiLn) shall 

be an utJl~"iltion of, ur g\:m.1-anT.t:ad in any ri.~sp~ct by, tl1c 

lfojtf:!d ~tare~. The fL"lll fa.ith 11ud C'.t-edit ut" the TJniti=d 

Stii.ti::S is not plt'.\d~&l to the puyment nt'. font.is wh1ch may 

Oclapor 1 l, <ZOQO 

F:W6\10111X'l\101HIO..Of6 

... '"'t-'~ 
. p. ':7/_l 1 ' .. '; '.i-\~j\.~ 

<tf(};;.,,/{<#./'1 

{~ye~~ 
~o~;, 
r""'~~ "1 Kt~\.(, 

"f)\t.4 I~ °" ~ CA. 

<lr'~rw ~, 
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1 be rt,'!l.,luired t.o be prritl Ulllit'J' tu 1y cibli~tion m~ule by t~ n. 

2 cl"ig.ihlt:: t--.ntity pur.suni1t tn any JlI'1>v:i8ion or thif:i irobp1:1rt. 

3 "SEC~ 10~9. RECOVERY OF FUNDS. 

4 ''(a) IN G~NI!RJ\J..-Th~ ~a1:r~uuy, m £\l'C!ortbm<ft! 

5 with chapt.er S7 of title :n, 1foited Stat~:s Code, ~hnll 

7 ''(l) all uf thb fouds in a I't::l"i~rve f!~t:o1.mt. r"7sta},-

8 li.da~d hy ~.n ~ligibfo eutity Lmrlcr !'cc.'1.ion 10:i25(ll) it' 

9 the s~cm~tmy cfo°teI".IUJJlt=l'i. 110t eurJier thun 2 yefu·s 

l 0 after tht! dilte on whfoh th~ t:Utity fi.i·R.t r~c~iv1:1J 

11 

l2 

13 

14 

15 

t6 

17 

18 

19 

20 

fund:s undtr tb i:0; l\Hhp8l"t, r.htit tht! f!r&tltY hiii:< faih~d 

tu ~t:~.f~1 ~;=J-lMas:t elie .. ,+ tbi:= p1npo~es dr:::::i1.~ribe<l an 

:icctio11 l0~25(a}; or 

"(2) nll or H. portion of th~ funds in a reiicrv~ 

ue:count i?:t:tahli~hetl by m1·1:li~jbfo entity \l.nd~r ~~~­

"tiu11 10325(n} if th~ ~~1.."11:!t.a1y deti:t·mines thH.t the 

~ligibl~ ~utity ha.c;; pe1m41lt::?11tJy cca~e.d w uz:H~ ~u or 

n po1i..ion of the ftm,1:::1 iu :;such :Lc:f;ount to acconiplilih 

•UlY !)Ur])O!liC de:->(;ribtid ir. ::)L:<.:T.ion 10325(it). 

(lJ) PRcJ1.:F-r>Ul~~.-r.1'1 ht: prc1vil5Lon~ of :i~utions 4!11 7 

21 452, anJ 458 of the Gcn1~n\.l EulJcutiou ProvisionR Ar..'t (20 

22 U.S.C. 1234 ct ~eq.) shull apply t..c1 th~ r~cuv~ry of funds 

23 1.ln<l~1· :subsel1:ion (a). 

24 (c:) eoNSTlim:~rU.JN.-'l'hi:i s~ct.ion ~h.Ul nut l.Jt! cori· 

25 SO'Ll~ to impair or (l:f'fcc:t th~ uuthotity nf the: S~cr~till'Y 

Ociopor , , . ilOQQ 

F:w8\1D1100\1Cl11DO.ORi 

p. 10/11 

- I 03;)5.-((f.) 

~ 11.ut-

11:.-f-· Cl Ni .... 
~purro~s. 

- atvl ~~ 

clb1r'6 
11't- r. 
~NtAJ ,._ 
1o~id~)- ~~ -

I tAtr1-/i~''"rJ 1-

1~~-~ 
klu. hr> hw 
"~h.JJ 
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2 P1·ovisions Act (20 lLS.C. 1284 ~t s~q.J. 

3 "'SEC~ JO~Q. DEFINITIONS. 

4 ··1n ti1i~ !linbpurt: 

5 "(l) The Tenn 'tlinl~J· sc:houl' h:lS the me:rwfog 

6 J..'iV~U 1mt=t1 t.€!l'm in :\t".c:tion 10310. 

7 1·(2} Th~ t1:1·ru 'digibte ~ntity' lUl:!u11.S--

c A-r: 7T eJi,.J-
8 •·(A) a puhlfo t:ntit~u c."1 °""' """" ~ir--. .. • / 

9 ''(B) n privato r1onprofit ~ntity; o~ 

10 .. (C) 11 con.~ortiu111 of entit.ie~ described in 

11 suhpnI-agraph:: (A) tllld (B). 

12 ~EC'. 108~11. AU'tlJORI2A'.rlON OF APPBOP.RlATlONS. 

13 "For tht! llurpose of 1~:irryjng <ltlt this !:lubpart., the1-c 

14 arc: q,uthori~ett to b~ a.1lpmpriiitt!d _____ ..,,. 
15 y~ar 2001.''. 

16 . (b) Pttrt C of title X of th~ ElemenlJU'y itn<l Se~-

17 ond;:i;ry Educiition Act of 196!) (20 U .s.e. 13061 ttt ~t!\.l.) 
' 

l& i>1 ~l?llendt!d in ~n!!h uf the following provil!lionis by striking 

19 '' pm't" t:~ p1'1nb ~ucr1 L<:r1t1 appears ~d in~~rtir1g "~ub-

20 p~rt'': 

21 

~ 22 

(1) Sel.'cion~ 10301 through 10SU5. 

(2) S&ctior1 10807. 

~ 23 == ---== ~ I!!!!!! -
(S) Sections 10309 throngh 10311. 

OdDoar n. 2000 
F:W6\1DllD0\1D1 lDO.oFCI 

We1J.tJ we ru-1.bj t\IJ..J·~ fl'l,J..? -(N ~ 
~I\ \"1\ctL-i ~ h~v: 11 ltv'h'~. ~ ~ 

t/61)~ .. ~ C)~ ~ /ff-r{ 
(.~ e.M\i\~~-
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S.3088 

To require the Sec.ret.ary of Health and Human Services to promulgate regulations regarding 
allowable costs under the Me.dicaid program for school ba:;ed services provided to children with 
disabilities. 

IN THE SENATE OF THE UNITED STATES 

September 21, 2000 

Mr. LEVIN introduced the following bill; which was read twice and referred to the Committee on 
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ABILL 

To require the Secretary of Health and Human Services to promulgate regulations regarding 
allowable costs under the Medicaid program far school based services provided to children with 
disabilities. 

Be ir en.acced by the Senate and House of RepresenlG!tive3 of the United States of America in . 
Congress assembled, 

SECTION 1. ALLOWABLE MEDICAID COSTS FOR SCHOOL-BASED 
SERVICES PROVIDED TO CBJLDREN WITH DISABil..ITIES. 

Not later than 90 days after the date of enactment of this Act, the Secretary of Health and 
Human Services and the Secret.al)' of Education shall issue proposed regulations after 
consultation with the National Governors' Association, the National Association of State 
Directors of Special Education, the American Association of Edu~tional Service Agencies, the 
American Public Human Services Administration, and oth'er interested groups relating to 
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~V:h~ 0002-LT-lJO 



allowable costS under the administrative outreach program of the school based services 
program that is part of the Medicaid program established under title XIX of the Social Security 
Act {42 U.S.C. 1396 et seq.) with respect to service.-1 provided to children with disabilities. Any 
claim that is reasonably based an guidance provided orally or in writing by an officer or 
employee of a regional or national office of the Health Care Financing Administration 
submitted with respect to such seivices prior to the J)Ublication of final regulations may not be 
deferred or disallowed. 
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Tfie committee is concerned that: 

The Health Care Financing Agency (HCFA) has proposed administrative 
claiming guidelines that would substantially alter the administrative 
claiming program making it more difficult for schools to identify poor 
children. · 

HCFA has reduced its reimbursement to s:hools fOr the services they 
have provided to poor and Cllsao1ea childrein. 

HCFA has held back and delayed payments to local school districts and 
states for the administration and identification of (Medicaid elig!ble?) poor 
children. 

HCFA has developed these guidelines without consultation from the 
relevant school practitioners and ignored r19que&ts from Interested groups 
to participate in a process that would develop guidelines resulting in the 
continuation of a program that improved· services and opportunities far 
poor and dlsaDled ctilldren. 

Therefore, upon enactment of this act, the Conferees direct the 
Department of Health and Human Service!; and the Department of 
Education to collaborate with the Americar1 Association of School 
Administrators, The American Public Human Services Association, the 
National School Boards Association, and the National Govemor1s 
Association and other interested parties to draft claiming guldance for 
Medicaid allowable cost under tha administrative claiming section of the 
School Based Services program. 

Prior to the issuance of the final form of such claiming guidance, HHS shall 

: act promptly as set forth below to ensure that adminlstratlve dalm.!: :are paid: 

1) claims submitted to HHS prior to the effective date af this act shall not be 

deferred or disallowed and shall be paid within 90 days of the effective 

date of this act; and 

2) claims submitted Gub5equent to the effecth1a date of thlli act shall be paid 

wJthJn 120 days of ttle effective date of thl$ act provided st,1ch submitted 

claims are prepared in a manner and method consistent with- claims 

c' ot? cc.c· 71/17 awo HJNl:ICl8 CEl sv:50 000c-l1-1Jo 
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previously paid by HHS to other states prirlr to the effective da~e of this 

act .. 

Upon issuance of·the final form of claiming guidance by HHS. ~uch guidance 

3he./I apply pro~pfJctively to claims submitted to HHS subsequent to the effective 

date of th& claiming guidance. 
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Letter of Transmittal 
Richard W. Riley 
Secretary of Education 
U.S. Department of Education 
Washington, DC 20202 

Dear Secretary Riley 

Septen1ber 27. 2000 

On July 20, 1999-the 30'" anniversary of the first landing on the moon-you announced the appointment of the 

25-member National Commission on Mathematics and Science Teaching for the 21" Century. In your charge to the 

Commission and its eight ex officio members, you asked us to investigate and report on the quality of mathematics 

and science teaching in the nation, directing us to consider ways of improving recruitment, preparation, retention, 

and professional growth for mathematics and science teachers in K-12 classrooms nationwide. You reminded us that. 

three decades after a historic achievement, "we need tu set the stage for advancement in mathematics and science for 

the next thirty years." 

It has been my privilege to chair the Commission, and I am pleased to report to you, on behalf of its members, that 

we have completed our work. With this letter, we transmit to you our report, Before It's Too Late, which summarizes 

our findings. It presents to both the Department of Education and the American people a set of ambitious goals for 

improving mathematics and science teaching and specific action strategies for achieving each of them. 

We trust that we have been faithful to your charge. As we have listened to the presentations of scholars, 

deliberated over the studies of outstanding researchers, and attended to the experience of dedicated administrators 

and teachers, we have learned much. Our assumptions have been called into question. Our individual views have 

been tempered by the perspectives of colleagues whose judgment we have come to respect, even in disagreement. 

As we have sought to understand today's problems in mathematics and science education, we have also worked to 

uphold a constant vision of high-quality teaching as the irreducible minimum for creating tomorrow's solutions. 

We believe that the issues and concerns raised in our report can be understood, addressed by, and potentially unite 

policymakers, teachers, the business community, parents, students, and private citizens alike. The goals and action 

strategies we suggest may be seen by some as too great a reach, by some as not bold enough. We are convinced, 

however, that if they are ignored, our children and our nation will soon pay the high price that always 

accompanies apathy. 

Each member of the Commission, through this letter, expresses appreciation for your leadership in having brought 

this diverse group together to examine an issue that has pivotal significance for our country as we embark on a new 

century and millennium. It is our collective and earnest hope that you wiil continue that leadership by encouraging 

widespread discussion of our views and suggestions, and by urging appropriate action based on our findings 

and recommendations. 

Finally, we offer our profound thanks for having provided us with this opportunity to serve our country-and our 

children-as members of this Commission. 
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Foreword 

This report makes only 
a few straightforward 
points, but it makes 
them urgently and 
insistently. 

First, at the daybreak of this new century 

and millennium, the Commission is 

convinced that the future well-being of our 

nation and people depends not just on how 

well we educate our children generally, 

but on how well we educate them in 

mathematics and science specifically. 

From mathematics and the sciences will 

come the products, services, standard of 

living, and economic and military security 

that will sustain us at home and around 

the world. From them will come the 

technological creativity American 

companies need to compete effectively in 

the global marketplace. "Globalization" 

has occurred. Economic theories of a few 

years ago are now a reality. Goods, 

services, ideas, communication, businesses, 

industries, finance, investment, and 

jobs-the good jobs-are increasingly 

the competitive currency of the inter­

national marketplace. 

Among the first things Americans watch 

every morning on TV is the global 

marketplace at work. The quotes not only 

from Wall Street itself, but also from the 

N ikkei, Hang Seng, and Hong Kong 

exchanges, followed in turn by those of 

Frankfurt, Zurich, and London-along 

with reports on the status of the yen, 

peso; and Eurodollar-all reflect 

investment flows of hundreds of billions in 

John Glenn, Comn1ission Chairman 

assets around the world. Times have 

changed. In an integrated. global 

economy, whose key components are 

increasingly knit together in an 

interdependent system of relationships, 

will our children be able to compete? 

Beyond the world of global finance, 

mathematics and science will also supply 

the core forms of knowledge that the next 

generation of innovators, producers, and 

workers in every country will need if they 

are to solve the unforeseen problems and 

dream the dreams that will define 

America's future. 

Second, it is abundantly clear from the 

evidence already at hand that we are not 

doing the job that we should do-or can 

do-in teaching our children to understand 

and use ideas from these fields. Our 

children are falling behind; they are simply 

not "world-class learners" when it comes 

to mathematics and science. 

Tlle1'Tlii.rd'Intemational•Mathematics · · "~ 
..,,.,,a·~·c;"J~~s~·t·~d,_ '.~-(~T-"1' .. ·i's·~s~>:i,t·.~~Jii""t'i(.il! · 

an. '·°"1en~,.. ':t Y· .. · . 1v1. . ·. e_s...,u ue 

siti~~f41 ~;ti~; Children in the 
_.:;-} :;i.-·. '.' '' '"' 

United States were among the leaders in 

the fourth-grade assessment, but by high 

school graduation they were almost last. 

Here at home, the-National-Asses_~ment 

of Educational·'Progress basically sub­

stantiates our students' poor performance. 

In short, our children are losing the 

ability to respond not just to the challenges 

already presented by the 21" century but 

to its potential as well. We are failing to 

capture the interest of our youth.for 

scientific and mathematical ideas. We are 

not instructing them to the level of 



competence they will need lo live the:~ 

lives and work at their Jobs productively. 

Perhaps worst of all. we are not ch a 11 en gin g 

their imaginations deeply enough. 

Third, after an extensive. in-depth 

review of what is happening in our 

classrooms, the Commission has concluded 

that the most powerful instrument for 

change. and therefore the place to begin. 

lies at the very core of education-with 

teaching itself. 

The teaching pool in mathematics and 

science is inadequate. to meet our current 

needs; many classes in these subjects are 

taught by unqualified and underqualified 

teachers. Our inability to attract and keep 

good teachers grows. As a result, newer, 

technologically oriented industries are 

having trouble finding enough qualified 

employees from among those teachers' 

students. Worse, creativity atrophies and 

innovation suffers. 

We are of one mind in our belief that the 

way to interest children in mathematics 

and science is through teachers who are 

not only enthusiastic about their subjects, 

but who are also steeped in their 

disciplines and who have the professional 

training-as teachers-to teach those 

subjects well. Nor is this teacher training 

simply a matter of preparation; it depends 

just as much-or even more-on sustained, 

high-quality professional development. 

Fourth, we believe that committing 

ourselves to reach three specific goals can 

go far in bringing about the basic changes 

we need. These goals go directly to issues 

of quality, quantity, and an enabling work 

environment for teachers of mathematics 

and science. For each goal. we offer 

specific action strategies for achieving that 

particular goal. ideas on who should 

implement them. and how. Spec1fically, 

we offer suggestions on how to 

::. Establish an ongoing system to 

improve the quality of mathematics 

and science teaching in grades K-12; 

( Increase significantly the number 

of mathematics and science teachers 

and improve the quality of their 

prepa·ration; and 

.: Improve the working environment 

and make the teaching profession 

more attractive for K-12 mathematics 

and science teachers. 

The goals we set before the American 

people in this report will not be easily 

attained, nor will the action strategies we 

offer be readily implemented. Most other 

nations have a national education system 

that can change direction more rapidly 

than our K-12 system, which is operated 

by nearly 16,000 independent school 

boards. Even when the majority of board 

members are firmly dedicated to good 

education, it is still a difficult job to ch~nge 

direction when needed. 

s 
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The task to which we call the American 

people is therefore not an easy one. 

Nor will our goals be met at bargain­

basement rates. But we believe we have a 

well-focused view of the needs facing our 

country and its youth, and that we have 

identified the right starting points for 

preparing them to meet their future. 

We are just as strongly convinced that 

the downstream cost of not turning this 

problem around will be exponentially 

higher than the cost of beginning to 

solve it now. 

But rising to great challenges is a part of 

our national character-not only in such 

arduous deeds as breaking the bonds of the 

planet itself, but in the daily work of 

equipping each new generation to meet 

new responsibilities. The last time we 

turned a century, our schools rose to the 

challenge of educating the nation's youth 

to meet the demands of an industrializing 

economy. We succeeded in the equally 

formidable task of integrating millions 

of immigrants from around the world 

into a dynamic culture without precedent 

in history. 

Now history presents us with a yet more 

pressing demand. We are being called 

upon to capitalize on the changes wrought 

by two great revolutions: rapid economic 

globalization on the one hand and the 

expansion of information-based 

technologies on the other. In this light, 

we can take heart from American history's 

most profound lesson: Our ability, as a 

people, to uncover the liberating 

opportunities concealed within daunting 

tasks is what defines the American genius. 

In the end, then, the message of this 

report is a simple one. The time has come 

to move from the information and analysis 

we have gathered to the resolution we 

need. We are summoned to answer a stark 

question. As our children move toward the 

day when their decisions will be the ones 

shaping a new America, will they be 

equipped with the mathematical and 

scientific tools needed to meet those 

challenges and capitalize on those 

opportunities? 

These are our children, and the choice is 

ours. We know what we have to do: the 

time is now-/:or(o1·.: i(s fou in:c 

'/11r Gnnmission siuardy a{lf'rrt.'ir:.r.:.> ilif 
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natiou's s!udnifs to u:flr/d-d1:.<.< f•Prf1rmw11r~. 
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Executive Summary 

In an age now driven by the 
relentless necessity of scientific 
and technological advance, 
the current preparation that students in 

the United States receive in mathematics 

and science is, in a word, unacceptable. 

Recent reports of the performance of our 

country's students from both the Third 

International Mathematics and Science 

Study (TIMSSl and the National 

Assessment of Educational Progress 

\NAEP) echo a dismal message of 

lackluster performance, now three decades 

old; it's time the nation heeded it-before 

it's too late. 

Four important and enduring reasons 

underscore the need for our children to 

achieve competency in mathematics and 

science ( 1) the rapid pace of change in 

both the increasingly interdependent 

global economy and in the American 

workplace demands widespread 

mathematics- and science-related 

knowledge and abilities; (2) our citizens 

need both mathematics and science 

for their everyday decision-making; 

( 3 l mathematics and science are 

inextricably linked to the nation's security 

interests; and (4) the deeper. intrinsic 

value of mathematical and scientific 

knowledge shape and define our common 

life. history, and culture. Mathematics 

and science are primary sources of 

lifelong learning and the progress of 

our civilization. 

Reyond the disturbing news that our 

young people are not performing well 

enough in mathematics and science to take 

firm command of their own future~. fivl' 

maJor factors have begun to coal0scl' that 

makL· thi,.. a particularly 

opportum· t1nw to focus on 

strengthening mathematics and 

science education: ( l l reform 

efforts have sharply focused the 

attention of the American 

people on education as a public 

issue; (2 > the nat10n now has a 

surplus of resources to invest in education. 

(31 a coming demographic shift in the 

teaching force-two thirds of which will be 

retiring in the next decade---offers an 

unparalleled chance to plan for and make 

changes at the core of education itself; 

<4) our schools can now put to work what 

educators have learned in the past 

generation about curriculum, high 

standards. effective teaching, assessment. 

and how children learn; and (5) the rising 

generation of college graduates is once 

again showing an interest in teaching as a 

profession. The nation must capitalize on 

the convergence of these factors to improve 

mathematics and science teaching in the 

United States. We need to act now, 

before it's too Late. 

The primary message of this report holds 

that America's students must improve 

their performance in mathematics and 

science if they are to succeed in today's 

world and if the United States is to stay 

competitive in an integrated global 

economy. The Report's second message 

points in the direction of a solution. 

the most direct route to improving 

mathematics and science achievement for 

all students 1s better mathematics and 

science teaching. 

EvidencL' of the positive effect of better 

teaching i,; unequivocal; indeed. the most 
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consistent and powerful predictors of 

student achievement in mathematics and 

science are full teaching certification and a 

college major in the field being taught. 

Better mathematics and science teaching 

is therefore grounded, first of all, in 

improving the quality of teacher 

preparation and in making continuing 

professional education available for all 

teachers. A closer look at the teaching 

that goes on in mathematics and science 

classrooms today puts the performance 

.of U.S. students on national and inter­

national assessments in sharper focus. 

The basic teaching style in too many 

mathematics and science classes today 

remains essentially what it was two 

generations ago. By contrast, teaching 

innovation and higher student 

performance are well documented in other 

countries, where students' improvements 

are anchored to an insistence on strong 

professional development for teachers. 

What could be happening in U.S. 

mathematics and science classrooms is 

markedly different. The report names an 

extensive set of characteristics of "high­

quality teaching." When they are focused 

through the lens of exemplary teacher 

preparation and an integrated system of 

professional development. an enormous 

potential for empowering teachers and 

improving instruction is apparent. 

The pressing national need for high. 

quality teaching described in this report, 

therefore, demands a vigorous, national 

response that unifies the efforts of all 

stakeholders in mathematics and science 

education. To that end, three wide­

ranging, intertwined goals focus the 

report's call for action at local. state, 

and federal levels. As an aid to imple­

mentation, each goal is accompanied by a 

coordinated set of well-funded action 

strategies that identify key stakeholders 

who should take the lead in implementing 

each strategy. The estimated annual cost 

to achieve these action strategies is over $5 

billion. These funds and other resources 

will come from a diversified set of sources, 

including all levels of government, higher 

education, business and industry, 

professional education associations and 

teachers' unions, community groups, and 

the citizenry. The goals and action 

strategies set forth in the report are as 

follows: 

Goal 1: Establish an ol!guing ~ystl'.'11 to 

imprr>rN the quality ul rr.oth..:matic;j and 

~cit?r.cc tead<ing in grade~· K·· 12. 

Seven interdependent action strategies are 

offered to implement this system: ( ll each 

· state, must immediately undertake a full 

needs assessment to determine what 

teachers require, both in their schools and 

their professional lives. if they are to 

routinely deliver high-quality teaching; 

( 2 I Summer Institutes must be established 

to address the professional development 



needs identified; (3) building- and distnct­

level Inquiry Groups can provide venues 

for teachers to engage 1n common study to 

enrich their subject knowledge and 

teaching skills; ( 4) Leadership Training is 

needed to prepare facilitators for the 

Summer Institutes and Inquiry Groups; 

(5) a dedicated Internet Portal must be 

available to teachers so they can make use 

of and contribute to an ever-expanding 

knowledge base about mathematics and 

science teaching; (6) a nongovernmental 

Coordinating Council is needed to bring 

together the above initiatives and those 

that follow to assess accomplishments; 

and (7) all states and local districts should 

initiate reward and incentive programs, 

both to support exemplary professional 

development that results in higher student 

achievement and to increase the 

attractiveness of teaching as a profession. 

Goal 2: Inr:n!a~•! .<:ign.ificantly the numl"H!'" 

o( mathematic.<: and . .;:c£er...:e teacher.<: and 

improi;e the c;1wlit.v of their p1·1!paration. 

Three action strategies are offered for this 

goal: (1) a direct strategy that identifies 

exemplary models of teacher preparation 

whose success can be widely replicated; 

(2) an overarching strategy of finding ways 

to attract additional qualified candidates 

into teaching from among high school and 

college students. recent college graduates, 

and people at mid-career; and (3) creating 

15 competitively selected Mathematics and 

Science Teaching Academies to annually 

train 3,000 Academy Fellows. who will be 

nationally recruited for a one-year, 

intensive course on effective teaching 

methods in mathematics or science. 

Goal 3: lmprn: 0(! the u·nrhi1;:: c'l!i.ii'u!U!l.l'/ll 

cwJ :r.alu: ih..: ir::a.<.·iJYJ.g p:v,frss!u1; mvrL' 

attractic:..: fu!· J( .. J2 mu.thc:natLcs u.:id 

:>cit:nt'i: tem·hcrs. Four action strategies 

address this goal ( 1) focused induction 

programs are required to help acclimate 

beginning mathematics and science 

teachers to the profession, create formal 

mentoring relationships, and introduce 

teachers to Inquiry Groups; 

(2) district/ business partnerships are 

needed to provide support for a broad 

range of efforts that can help create 

professional working environments for 

teachers. These efforts can enhance 

teaching by providing materials, facilities, 

equipment, and mentor stipends; 

(3) incentives-whether in the form of cash 

awards, salary increases, support for 

further education, or community-wide 

recognition-are needed to encourage 

deserving mathematics and science 

teachers to remain in teaching 

and improve their skills; and 

( 4) salaries of all teachers must be made 

more competitive, but especially for 

mathematics and science teachers, whose 

combined preparation and skills command 

high wages in the private sector. 

The report concludes by challenging 

all Americans directly to take personal 

responsibility for expressing their views 

on mathematics and science education to 

policy- and decision-makers, and to take 

the initiative to implement the report's 

action strategies in their own communities. 
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The Problem 
Our Students· Performance in Mathematics 

and Science is Unacceµtaele-

Eleven Septembers ago, 

with the heady horizon 

of a new millennium 

within sight 

the nation's governors gathered in 

Charlottesville, Virginia, to set ambitious 

goals for our schools. Among the chall­

enges the governors issued was this one: 

"B.v the 1£ar 200(), Unitt(:J Sl(llt:.' .'tud1::1ts 

will be /irst in thf u•urld ir1 mc1tht!mulic:; 

and .~c·ier1t:e cu:/;ievemfni. ·· · 

A goal like that might be tough, Amer­

icans thought, but it was reachable. 

But our effort since has not matched 

our rhetoric. Results from the Third 

International Mathematics and Science 

Study (TIMSS) show U.S. students deva­

statingly far from this goal by the time 

they finish high school. 

In an age now driven by the relentless 

necessity of scientific and technological 

advance, the preparation our students 

receive in mathematics and science is, 

in a word, unacceptable. Despite our good 

intentions, their learning is too often 

superficial. Students' grasp of science as a 

process of discovery, and of mathematics 

as the language of scientific reasoning, 

is often formulaic, fragile, or absent 

altogether. And perhaps most alarming 

of all, as recent assessments seem to show, 

the longer our children study these crucial 

disciplines, the less favorably they compare 

with theil'. peers in other countries. 

The Recycled .Messa9r of 
T!MSS and NAEP: 
Our Students Are Losing Ground 
America has heard news like this before 

In 1957, the sudden appearance of Sputnik 

galvanized a massive national effort to win 

the space race and improve mathematics 

and science education. We knew we had to 

"catch up with the Russians." With a burst 

of single-minded intensity, we more than 

caught up: in 12 years we achieved the 

moon. But we did not duplicate or sustain 

that intensity, a lesson we have heard 

three times over from international 

assessments of science and mathematics 

achievement conducted since the 1960s. 

The unmistakable message is that our 

students' performance relative to their 

peers in other countries-our competitors 

all-is disappointedly unchanged. Their 

students have consistently scored higher 

than U.S. students.' Indicators from those 

three assessments and those conducted 

here at home corroborate the point. 

TIMSS Results: The Third International 

Mathematics and Science Study assessed 

the performance of students from 41 

countries in 1995. U.S. fourth-graders 

scored above the international average in 

mathematics and science; eighth-graders 

scored slightly above the international 

average in science and slightly below the 

international average in mathematics. · 

However, among 20 nations assessed in 

advanced mathematics and physics 

(students were not assessed from all 

TIMSS Results• 

MATHEMATICS 

tz 

zo 

j 
! ! 
; i 
j i 13 ;: l ·.· 

!I 
! J.: . 7 

:1 

" 

25 40 20 
PJll!!lCIP>IONG P~f!llflf\UltJG PAR11CIPATWG 

NAT!QtlS !IATt!llS NATIO~S 

19 • 

~ l 
/.Jr · .. 

SCIENCE 

" . 15 . 

25 40 20 
l'ARTI Cl 1\\11~ G PA!!T1CIPATI~G PAITT1ClPA1l!IG 

NAHONS NA! IONS mil IONS 

l 1 Nations with average scores 
f!!GHER than the U.S. 

•· Nations with average scores 
EQUIVALENT to the U.S. 

Nations with average scores 
LOWER than the U.S. 

"When 1Jdrlic1pat10n of me United Slates is 
mctuded. the total number of parl1C11Jdlmg 
countnes is 26. 4 I. 21 ar me 4th grade. 
8th grade. and me 1 zm grade respecl/Vety 



countries for all grades), none scored 

significantly lower than the United States 

in advanced mathematics, and only one 

scored lower in physics.' In a phrase. our 

mathematics and science students are not 

"world class." 

NAEP Results: The National Assessment 

of Educational Progress (NAEP, the 

"Nation's Report Card") periodically 

reports student achievement in science 

and mathematics using four categories: 

"Below Basic." "Basic," "Proficient." and 

"Advanced." On the 1996 NAEP. less than 

one-third of all U.S. students in grades 

4, 8, and 12 performed at or above the 

"Proficient" achievement level in 

mathematics and science, where 

"Proficient" represents solid academic 

performance for each grade assessed. 

Perhaps even more alarming, more than 

one-third of U.S. students scored below the 

"Basic" level in these subjects, .,.,hich 

means they lack mastery of the 

prerequisite knowledge and skills needed 

for "Proficient" at each grade. While U.S. 

students do, indeed, learn more each year 

' they are in school, they are performing less 

well in twelfth grade than in the fourth 

and eighth grades, compared to the 

standards of proficiency for those grade 

levels. Despite some improvements in 

NAEP mathematics scores since the 1970s, 

our students' performance in science 

and mathematics has remained at disap­

pointing levels for nearly 30 years' 

In sum, whether we look at comparisons 

of our young people to those of other 

nations or look simply at the progress our 

students are making at home,' the nat10n 

keeps getting the same dismal message 

about mathematics and science 

achievement: our students are losing 

ground. It's time we heeded it. 

But heeding the bad news has to involve 

something other than wringing our hands 

and raising a polite rallying cry for 

improvement. The issues raised by 

TIMSS, NAEP, and state performance data 

are deeply entrenched. They cannot be 

papered over. Only a well-conceived 

strategy, grounded in data and sustained 

over time, can possibly overcome the status 

quo. The majority of states report 

assessment data for both mathematics and 

science; but proficiency levels in both 

subjects are often too incomplete to paint a 

useful portrait for determining 

accountability. This is especially true in 

science, where only 16 states report 

proficiency levels. Thus, a crucial first step 

in creating greater accountability is for 

state education agencies to supply to the 

public complete, user-friendly, reporting on 

student performance, .school-by-school.~ 

As it stands, only 12 state education 

agencies provide parent information on 

their Web site guides to student 

assessment; that is 38 states too few. 

Why Does It Matter? 
Four important and enduring reasons 

underscore the need for our children to 

achieve. competency in mathematics and 

science: ( 1 l the demands of our changing 

NAEP Performance Results 
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economy and workplace, (2) our 

democracy's continuing need for a highly 

educated citizenry, (3) the vital links of 

mathematics and science to the nation's 

national security interests, and ( 4) the 

deeper value of mathematical and 

scientific knowledge. 

The demands of our changing 

economy and workplace 

A Changing Economy: Science and 

mathematics exert the most visible 

influence on the economy through their 

most rapidly changing offspring-new 

technologies. 

D New technologies are the relentless 

drivers behind the nation's standard of 

living. Since 1996, national 

productivity (i.e., output per worker 

hour) has increased, on average, by 

2.69C per year, a rate that doubles the 

standard of living roughly every 25 

years.' Such productivity gains are 

unsustainable without a workforce 

sufficiently educated in the sciences 

and mathematics. 

W The technology-driven economy of the 

21" century will add about 20 million 

jobs to the American economy by 

2008---if we can only educate our 

young people to fill them.• 

m: Jobs in both the health sciences and 

computer industries requiring science 

and mathematics skills will increase by 

5.6 million by 2008. The Department 

of Labor estimates that postsecondary 

institutions will have to produce nearly 

four times as many graduates in 

computer science as they do now to 

meet the demand." 

-- Bureau of Labor Statistics projections 

for 1998-2008 revealed that more than 

two-thirds of the 30 occupational 

categories expected to have the fastest 

growth-most of them high-tech­

already had hourly earnings above the 

national median; 11 of those job 

categories were in the top earnings 

quartile of $16.25/hour and up. '0 

'''i Finance, trade, industrial production, 

communications, and asset ownership 

are becoming increasingly integrated 

on a global basis. So are capabilities in 

science and technology. Singapore, for 

example, reputedly has the most 

technologically intensive workforce in 

the world. Israel now produces more 

technology-based startups than 

anywhere outside Silicon Valley; its 
I 

high-tech exports account for a quarter 

of its global sales, and the country 

boasts 135 engineers per 10,000 

citizens-twice the U.S. ratio. 

Drawing on a young, skilled, and well­

educated workforce, Ireland now 

produces 60% of all PC business­

application software sold in Europe. 

The common denominator of these 

advances abroad is education-a "raw 

material" far easier to acquire than 

lumber or iron ore." 

t Ironically, the U.S. higher education 

system itself contributes mightily to 

the rapid advances by equipping the 



workforces of our competitors. The 

Department of Education has reported 

that, for 1995-96, nonresident aliens 

received 34.6% of all bachelor's and 

44% of all master's degrees in 

engineering, mathematics, and 

information science. These students 

are out-competing young Americans 

for university spots and are returning 

to their native lands to expand 

technical capacity there." 

A Changing Workplace: New scientific 

discoveries not only add to basic 

knowledge, they also transform jobs, the 

lives of families, and the shape of public 

issues. The mathematical and scientific 

preparation of each new generation­

begi.nning with the one now in school-has 

become the precondition not just to 

progress but to the future itself, as the 

links among economy, technologies, 

and education tighten in a rapidly 

changing workplace. 

W "Knowledge work" is replacing low­

end, low-wage jobs. In 1950, 80% of 

jobs were classified as "unskilled"; 

now, an estimated 85% of all jobs are 

classified as "skilled. "13 A telling 

example is found in machine tooling. 

The operators of today's computer­

numerically-controlled (CNC l 

manufacturing technology now need 

sophisticated skills, commonly 

including computer programming and 

knowledge of calculus." 

7 Many American companies now have 

to import the computing talent they 

need to stay competitive. Two years 

ago the Congress had to pass special 

legislat10n to permit the entry of 

computer workers, in rapidly 

escalating numbers, from abroad. 

The so-called "H-18 Visa Bills" 

progressively raised the ceiling to 

permit the entry of some 300,000 

temporary, non-immigrant, skilled 

computer workers between 1998 

and 2002. 

:r Training Magazine reports that 

approximately $62.5 billion was spent 

by businesses on training in 1999." 

Much of these funds are spent on 

upgrading basic employee skills, many 

of which should have been acquired 

at school. In too many contexts, 

the nation is paying twice to equip 

its workforce. 

W Among the scarier statistics recently 

reported by a Mid.west think tank is 

this one: 60% of all new jobs in the 

early 21 ~ century will require skills 

that are possessed by only 20% of the 

current workforce.•• 
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Our democracy's need for 
an educated citizenry 
It is not just the role that mathematics. 

science, and technology play in the 

changing economy and workplace that 

matters. Mathematics and science have 

become so pervasive in daily life that we 

tend to overlook them. Literacy in these 

areas affects the ability to understand 

weather and stock reports, develop a 

personal financial plan, or understand a 

doctor's advice. Taking advantage of 

mathematical and scientific information 

does not generally require an expert's 

grasp of those disciplines. But it does 

require a distinctive approach to analyzing 

information. We all have to be able to 

make accurate observations, develop 

conjectures, and test hypotheses-in short, 

we have to be familiar with a scientific 

approach. 

Examples of science-related issues with 

far-reaching implications for public and 

private life that require the understandi:1g 

of an informed citizenry are present 

everywhere: 

M In biology: Cloning of organisms, the 

selective genetic manipulation of 
human reproduction, and the use of 
DNA as courtroom evidence; 

lit\ In health: The development of new 

drugs, chemical and biological 

terrorism, the effect of agricultural 

herbicides and pesticides on the food 

chain, whether to take nutritional 

supplements, or even calculating the 

nutritional value of a week's groceries; 

\ In computer science: Issues of data 

encryption. maintaining computer 

privacy, the conduct of e-commerce; and 

In meteorology and earth science: 

Global warming, the ozone layer, and 

hurricane and earthquake research. 

The list is endless. but the point is a 

simple one. No citizen of America can 

participate intelligently in his or her 

community or. indeed, conduct many 

mundane tasks, without being familiar 

with how science affects his daily life and 

how mathematics shapes her world. 

The vital links of mathematics and 

science to our national security interests 
The warp of our nation's security interests 

and the woof of mathematics and science 

are closely woven. It was the pure science 

of nuclear physics that first gave rise to, 

then continued to support, the nation's 

nuclear deterrent throughout the last half 

century. Nuclear science--put to sea in 

nuclear submarines-has also formed the 

second pillar of our strategic defense 

system. Long-range bombers. the third 

pillar, became possible only with advances 

in aeronautical science. 

Mathematics and science today supply 

the architecture that gives structure and 

strength to the development of new 

weapons, from long-range missiles to the 

B-2 ("Stealth") bomber. Science and 

mathematics continuously enhance our 

armed forces' ability to protect the nation, 

whether in the form of vaccinations 

against chemical and biological agents, or 

night-vision goggles for combat troops. or 

the Global Positioning Satellite system 

(GPSJ that can pinpoint the location of 

virtually any object on the planet An 

invisible web of sophisticated satellite 

communications technology connects our 

military forces in the global defense arena. 



where U.S. troops must respond quickly 

and operate for indefinite periods. On the 

ground, the modern equipment and 

weaponry that our troops are now called 

on to use in battle require mathematical 

and scientific skills, particularly computer­

based learning. Finally, the sophisticated 

mathematics of encryption supports and 

protects our diplomatic and military 

communications around the world, as well 

as those of American corporations. 

The deeper value of mathematical 
and scientific knowledge 
The wealth of knowledge that mathematics 

and science impart for understanding the 

world has such breadth that it is easy to 

overlook the dimension of depth. But 

teaching our children these subjects is 

important at a more profound level than 

that of their practical benefits. Above all, 

mathematics and science impart three 

qualities that define our human world and 

enable us to meet its challenges. 

H First, mathematics and the sciences 

bring order, harmony, and balance to 

our lives. They have great explanatory 

power. They teach us that our world 

is not capricious but predictable, i.e., 

that it contains pattern and logic, 

which can be used in the service of 

humankind. The analytical tools of 

mathematics and the investigative 

skills of a scientific approach are 

also foundational skills for lifelong 

learning, in other words, for creating 

progress itself. 

':'· Second, science and mathematics 

continually shape and reshape our 

history and culture, giving rise to new 

ideas and inventions. It was early 

astronomy that formed the knowledge 

base of ancient Near Eastern 

civilizations. The physics of Newton 

made the Industrial Revolution 

possible. In our own time, the pure 

science of information theory has 

yielded not only computers but 

also an incredibly useful global 

communications system. 

::;. Third, as science and mathematics 

provide human beings with powerful 

tools for understanding and 

continually reshaping the physical 

world itself, they teach us again 

and again that Nature's secrets can 

be unlocked-in short, that the new 

is possible. 

Not the Last Word 
Despite the pervasiveness of mathematics 

and science in our lives, the sad reality is 

that our nation continues to renege on its 

"By the Year 2000 ... " promise. Our schools 

are not producing graduates with the kinds 

of skills our economy needs to remain on 

the competitive cutting edge. In con­

sequence, we are bequeathing failure to 

our children. As they try to meet the 

challenge with the longest-range 

implications of all-securing their own 

and America's place in the world-they 

need to command the disciplines that they 

are only indifferently mastering today. 

If this were all that could be said, then 

the future would be bleak indeed. But it 

is not. Some important factors have 

begun to coalesce, each adding to the 

others' momentum. 

1! 
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The Time to Act is Now 
, .. , .. , .. ····.·· ····,• .. •.····.···. .. ... .. ············ ............ . 

An ancient Chinese proverb 
says, "The best time to plant 
a tree is twenty years ago; 
the second best time 
is today." 

We believe that wisdom applies to the task 

of strengthening and improving the quality 

of mathematics and science teaching and 

learning in America. Fortunately, an 

unusual confluence of factors has created 

an unprecedented-perhaps once-in-a­

lifetime--0pportunity for making progress. 

Five things seem to be happening at once. 

m First, two decades of experience in 

education reform demonstrate that 

tinkering around the edges will not 

suffice. Happily, education reform now 

has the focused attention of the 

American people. Not long ago, when 

asked to name the top problems facing 

the nation, Americans ranked 

education well down on the list. Today, 

in poll after poll, it is number ope. 

That kind of concern, focused through 

the lens of a well-crafted agenda, offers 

an opportunity to generate real energy. 

But that opportunity will not 

last forever. 

tr Second, America now has the 

abundance of resources it needs to 

address the issue of mathematics and 

science education powerfully. We are 

still in the midst of the longest 

economic expansion in our history. 

Thanks in part to a half-century of 

investment in science and technology, 

there may be a trillion-plus-dollar 

surplus at hand to invest in our people. 

U Third, the U.S. teaching force is about 

to go through a massive reshuffling. 

Over the next decade, our schools will 

replace two-thirds of their teachers, 

whether by retirement, attrition, or job 

changes. This immense demographic 

shift in our schools presents us with an 

unparalleled chance to plan-to inject 

new energy into mathematics and 

science teaching in the form of new 

recruitment, training, and supportive 

structures that can strengthen 

teaching at all grade levels. This we 

must do, before we are forced to play 

yet another game of educational 

catch-up. 

W Fourth, we have learned much in the 

past generation about what works in 

mathematics and science education­

about rigorous curriculum, high 

standards, 17 effective teaching methods, 

challenging assessments, and how 

young people learn. 11 In several states, 

school districts, and schools, innovative 

approaches are being attempted. 

Many are promising. We need to build 

on these approaches and extend them 

with new research. We now have the 

chance to bring this knowledge 

together in a mathematics and science 

education effort that will serve as a 

powerful tool for change. Ignored 

research is worthless; unused tools can 

only rust. 



······· Finally, many more able college 

students are expressing an interest in 

teaching. The success of such 

programs as Teach for America and 

AmeriCorps, and the national 

resurgence in volunteerism, 

demonstrate that the long dormant 

idealism of a former generation has 

been reawakened. According to a 

recent poll, 10% of young Americans 

say they want to teach in our schools­

double the number who said so 

in 1982." 

Now, The Glimpse of a Greater Challenge 
At the beginning of the 2o•h century, 

schools in our country underwent profound 

changes as they adapted teaching and 

curricula to the demands of indust-

rialization and the needs of a growing 

population. At the beginning of the 21" 

century we look to an even greater chal­

lenge. Our schools. and the teachers who 

imbue them with life, must find ways to 

produce higher levels of proficiency in 

mathematics and science in all their 

students. The American people must do 

this because our world and our times 

require it. If we do not plant this tree 

today, we will surely have to do so 

tomorrow, next month, or next year-

at a higher price. 

l7 
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Toward a Solution 
We l\.1ust Place Better Teaching at the Center 

of Mathematics and Science 

The two core premises of 

this report ore simply 

stated and they 
undergird every change 
we recommend: 

( l) Nou" more than euer, America's 

students must improt•e their performance 

in mathematics and science. That is the 

burden of the case presented thus far. 

(2) The second premise points in the 

direction of a solution The most direct 

route to improving mathematics .and 

science achievement for all students is 

better mathematics and science teaching. 

In other words, g~t~er teaching is th~ 
~.I•"• •; ·•. ' 

lever..for change. 

To call for higher student achievement 

and high-quality teaching as the most 

direct route to change seems obvious on 

the surface, but recent educational reform 

recommendations have not been 

sufficiently guided by this clear linkage. 

Now, before it's too late, is the time to 

make it. 

The evidence for the effect of better 

teaching is unequivoca1.i0 The most 

consistent and most powerful predictors 

of higher student achievement in 

mathematics and science are: (al full 

certification of the teacher and (bl a 

college major m the field being taught." 

Conversely, the strongest predictors of 

lower student achievement are new 

teachers who are uncertified, or who hold 

less than a minor in their teaching field. 

The difference helter teaching make:; i:; 

often dramatic The National Commission 
....... -l,.'t .. ~.o..~ ... :. 

on .Tea_ch_ing.and Ainerica,'s Future 

reported, in 1~~6 .. for example, that 
. ' - ·•' . ~ !,) l'l: .. ..... "· 

licensing ex,amination scores and teaching 

exp~rience accounted~_!:.o_r,;43% of the 

gains in ma.thematics· test scores in the 

early grades_,., 

The difference better teaching makes for 

students is paralleled by what can also 

happen for teachers. A focused pro­

fessional development experience led by 

qualified teachers. mentors, and colleagues 

1s the indispensable foundation for 

competence and high-quality teaching. 

As school gets under way in the fall of 

2000, many underprepared and out-of-field 

teachers will take charge of mathematics 

and science classrooms. They, as well as 

their better-prepared and more know­

ledgeable colleagues, must have access to 

ways to continually improve their teaching. 

Only a tailored system of professional 

development provides that access. 

Thus, if we are to create the kind of 

mathematics and science education 

America needs, we have to start rebuilding 

at education's very foundation-teaching 

itself!' For this reason, the three goals in 

this report-and the action strategies that 

accompany them-point in a new direction. 

But before turning to specific remedies, 

we need to know more about what is 

happening now in America's mathematics 

and science classrooms-and what should 

take its place 

WHO IS A MATH 
OR SCIENCE TEACHERl 

All teachers, grades K-12, 
who provide instruction in 
mathematics or science 
for some part of the school 
day are math or science 
teachers. The elementary 
school generalist, the high 
school teacher specializing 
in physics, as well as the 
drama teacher who may be 
assigned to a single 
geometry class, are all 
persons whose teaching 
quality is of interest-
and of coosequence-
to the nation. 

WHAT IS PROFESSIONAL 
DEVELOPMENT? 

When this report uses the 
term "professional 
development," it means a 
planned, collaborative. 
educational process of 
continuous Improvement 
for teachers that helps 
them do five things: 
(1) deepen their knowledge 
of the subject(s) they are 
teaching; (2) sharpen their 
teaching skills in the 
classroom: (3) keep up 
with developments in their 
fields, and in education 
generally; (4) generate and 
contribute new knowledge 
to the profession; and 
(5) increase their ability to 
monitor students' work, so 
they can provide 
constructive feedback to 
students and appropriately 
redirect their own teaching. 



The Need for ProfeHional Development 

To say that 1mpro'ving the quality of 

teaching yields better student performance 

in science and mathematics makes sense, 

and some states have taken this wisdom to 

heart." But in many more places. nearly 

the reverse is true. There. the knowledge 

base and arsenal of teachers· skills must 

be replenished. 

;'/ More than one in four high school 

mathematics teachers and nearly one 

in five high school science teachers 

lack even a minor in their main 

teaching field.'~ 

n More than 1291: of all new hires enter 

the classroom without any formal 

training; another 1491: sta_rt work 

without meeting the teaching 

standards of their states." 

Y About 56'7.: of high school students 

taking physical science are taught 

by out-of-field teachers, as are 27Ck of 

those taking mathematics. These 

percentages are much greater iii high­

poverty areas. Among schools with the 

highest minority enrollments. for 

example, students have less than a 

509( chance of getting a science or 

mathematics teacher who holds both 

a license and a degree in the field 

being taught.'' 

Thus. when the dismissal bell rings each 

day, untold thousands of American 

students depart for home having been 

taught by mathematics and science 

teachers ill-equipped for the 1ob. Far too 

many are inexperienced begmners. with 

little or no training. and little or no 

mentoring by qualified colleagues. 

Astonishingly. in no other profession is so 

much of such ultimate worth entrusted to 

people with such uneven qualif1cat1ons. 

SHORT·TERM SOLUTION 
CREATES 

LONG· TERM PROBLEM 

The most common solution 
to the shortage of Qualified 
mathematics and science 
teachers Is to assign tllOse 
classes to out-of-field 
teachers. But merely being 
able to keep one chapter 
ahead of the students in an 
algebra or environmental 
science text does not a 
mathematics or science 
teacher make. 

Predictably, underqualified 
teachers are most 
prevalent in urban schools. 
A recent survey taken 
among 40 large urban 
schools, for instance, 
showed that more than 
90% of them had a11 
immediate need for.a 
certified mathematics or 
science teaeher. •• 
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Despite the dramatic 
transformations 
throughout our 
society over the last 
half-century, 

teaching methods in mathematics and 

science classes have remained virtually 

unchanged. Classroom practice has still 

hardly begun to capitalize on the many 

dimensions of the learning process. 

A videotape ·study of eighth-grade 

mathematics classes in the United States 

reveals that the basic teaching style in 

American mathematics classrooms remains 

essentially what it was two generations 

ago. The approach used for the lessons 

was numbingly predictable: (1) a review 

of previous material and homework, 

(2) a problem illustration by the teacher, 

(3) drill on low-level procedures that 

imitate those demonstrated by the teacher, 

( 4) supervised seat work by students, 

often in isolation, (5) checking of seatwork 

problems, and (6) assignment of 

homework. In not one of 81 videotaped 

U.S. classes did students construct a 

mathematical proof.29 

In Japan, by contrast, closely supervised, 

collaborative work among students is the 

norm. Teachers begin by presenting 

students with a mathematics problem 

employing principles they have not yet 

learned. They then work alone or in small 

groups to devise a solution. After a few 

minutes, students are called on to present 

their answers; the whole class works 

through the problems and solutions. 

uncovering the related mathematical 

concepts and reasoning. The students 

learn through reasoned discovery, not 

lecture alone. 

Not incidentally, this approach is a 

natural outgrowth of the teaching culture 

in Japan, which accords teachers not only 

abundant time for preparation, but also for 

collaborative lesson planning. Fully 99% of 

all elementary teachers and 50% of all 

middle school teachers participate in lesson 

study groups that meet for two to five 

hours per week. The debilitating 

professional isolation of U.S. teachers 

stands in stark contrast to this pattern. 

A core conclusion from the videotape 

research: "The key to long-term 

improvement [in teaching] is to figure out 

how to generate, accumulate, and share 

professional knowledge. "30 

Instructional patterns in the United 

States do not yield much better results 

when it comes to the sciences. Tests of 

scientific knowledge and classroom 

observation.indicate that most science 

students spend much of their time learning 

definitions, or the labels that apply to 

natural phenomena and scientific 

processes. In other words, much science 

instruction in our schools parallels what 

happens in a badly taught history unit on 

the Civil War, in which students learn 

nothing but the names of the generals 

and the dates of the battles. Seldom are 

students asked to master the "big" 

concepts that make science so powerful 

and fascinating. 3
' 



If the core of mathematics and ,;cience 

is about inquiry, then too manv of today's 

mathematics and science classrooms come 

up short. Student are crippled b.v content 

limited to the "What?" They get only a 

little bit about the "How?" (or "How 

else?") and not nearly enough about the 

"Why?" Missing almost entirely is "Why 

should I care?" It is hard to imagine that 

students in these classes are gaining the 

conceptual and problem-solving skills they 

need to function effectively as workers 

and citizens in today's world-a world that 

increasingly depends on mathematics 

and science. 

2 
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What kind of instruction 
in mathematics and 
science can justifiably 
be called "high-
quality teaching?" 

5 A core premise of high-quality teaching 

is that the ability to teach, contrary to 

myth, is not "something you're born 

with"; it can be learned and refined 

over time. Specific teaching skills-for 

example, the ability to distinguish 

between what is most important for 

students to learn and what is hardest 
for them to understand-<:an only be 
acquired through training, mentoring, 

collaboration with peers, and practice. 

&'High-quality teaching requires that 

teachers have a deep knowledge of 
subject matter. For this there is 
no substitute. 

fl In high-quality teaching, the process 
of inquiry, not merely "giving 

instruction," is the very heart of what 

teachers do. Inquiry not only tests 

what students know, it presses 

students to put what they know to the 
test. It uses "hands on" approaches to 
learning, in which students participate 

in activities, exercises, and real-life 
situations to both learn and apply 
lesson content. It teaches students not 
only what to learn but how to learn. 

m High-quality teaching not only 

encourages students to learn, it 

insists they learn. 

M High-quality teaching, especially in the 

sciences, focuses on the skills of 

observation, information gathering, 

sorting, classifying, predicting, 

and testing. A good science or 

mathematics teacher encourages 

students to try new possibilities, 

to venture possible explanations, 

and to follow them to their 

logical conclusions. 

ht High-quality teaching fosters healthy 

skepticism. It encourages students to 

submit their work to questioning by 
others, to pull things apart and put 

them back together, and to reflect on 

how conclusions were reached. 

ml High-quality teaching allows for, 

recognizes, and builds on differences in 
the learning styles and abilities of 
students. It has the deepest respect 

for students as persons; it corrects 
without squelching; it builds on 

strengths rather than trying to stamp 

out weaknesses. 

IS High-quality teaching is grounded in a 

careful and thorough alignment of 
curriculum, assessment, and high 

standards for student learning. 

II To keep its edge, high-quality teaching 
must be continually reshaped by the 

institutional structures that support it, 
i.e., by professional development, 

continuing education, the effective 
use of technology, and recognition 

and rewards. 

f:l Finally, the effectiveness of high­

quality teaching can be evaluated by 
the performance and achievement of 

the students who receive it. 
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Three Goals 

The pressing national 

need for high-quality 

teaching described in this 

report demands a 'v'igorous, 

national response that unifies the efforts 

of all stakeholders in mathematics and 

science education. To that end. three 

wide-ranging but intertwined goals focus 

our call for action at the local, state. and 

federal levels. Achieving these goals will 

involve the sustained efforts of legislators 

and other decision-makers, the business 

community, higher education. school 

boards and administrators, teachers, 

and parents. An intense, serious 

commitment to achieve these goals, 

through a coordinated set of well-funded 

action strategies. is needed immediately. 

All together. the action strategies for 

achieving these goals nationally will cost 

more than $5 billion annually. Strategy by 

strategy, the financial responsibility must 

be shouldered by the governments and 

institutions best equipped to do so, 

whether at the federal, state, or local 

levels, by business and industry, or by 

higher education. The agenda laid out 

here details concrete steps that all 

Americans can take. The mos_t important 

point to keep in focus is that the funds 

invested in mathematics and science 

education today can purchase a lifetime of 

leverage on the future of American school 

children and the nation as a whole 

Clearly, the cost of achieving thc:;e goals 

will create a noticeable line item in 

education budgets at every level. i:\.n 

estimate of the costs associated with the 

first year of implementation of the goals 

concludes this report.) At the same time. 

however. the nation's balance sheet now 

shows a considerable ·surplus and the cost 

of delay is higher still. Those funds must 

therefore be put to work now, when and 

where they can most usefully equip our 

young people, and through them the 

nation itself. for the new century's 

challenges. 

GOAL 7: Establish an ongoing system to 
improve the quality of mathematics and 
science teaching in grades K-12. 
If high-quality teaching is the leverage 

point for improving mathematics and 

science education, and if professional 

development is a prerequisite for a well­

qualified and effective teaching force, then 

teachers need a focused support system 

and enough time to grow as professionals. 

Sadly and short-sightedly, however, 

professional development is too often 

treated not as a necessity but as a luxury 

item on the school budget. Many people 

erroneously believe that teachers are not 

working unless they are standing in front 

of a classroom. In fact, preparation time, 

individual study time, as well as time for 

peer contact and joint lesson planning, are 

vital sources of both competence and 

nourishment for all teachers. 

But teachers are granted precious little 

time for any of these activities. Equally 

rare are extended periods or time set aside 

SCALING UP 
Several states and school 
districts already provide 
excellent instruction in 
mathemabcs and science. 
Their students' test scores 
provide evidence of high­
quality teaching. But oc­
casional oases of excellence 
are not enough to meet the 
nation's needs. That means 
scaling up our efforts to 
matctl our aspirations. Our 
perspective must be 
nationwide and we must 
intensify our efforts 
immediately: not next week. 
or next year, but now. Our 
aim can be no less than 
equipping every K-12 student 
in every school with an 
excellent education in 
mathematics and science. 

·The three strategic goals 
of this report are therefore 
just as urgent as they are 
visionary. 

The estimated costs that 
accompany the Action 
Stategies proposed here 
remind us that we will get 
only what we are willing to 
pay for. 

WHAT IS A PROFESSIONALl 

A professional "professes· 
tile values associated with a 
particular occupatiofl. and 
has acquired the special core 
of knowledge and skills 
needed to serve others 
effectively through that 
occupation. If professionals 
do not maintain and expand 
their knowledge and skills, 
they will atrophy. 

we have the resources and 
insights to build an even 
stronger base of professional 
knowledge about math­
ematics and science 
teaching. Where that is not 
available, It has to be 
developed. 



Why isn't high-quality teaching universal? 
for teachers to deliver high-quality 

teaching, they must be empowered to 

do so. Generating this kind of teaching 

means that school boards, administrators, 

parents, and policymakers must be willing 

to stand up for teachers as the primary 

drivers of student achievement. Teachers 

must be given the time they need within 

the school day to keep up with new 

developments in their fields, teaching aids, 

materials. and technology. Teachers must 

be encouraged to contribute knowledge 

back to their disciplines. They need the 

time and feedback necessary to reflect on 

their teaching, so they can get better at it. 

Teacher empowerment also means 

according teachers the respect they deserve 

for their judgments about learning, 

rewarding their professionalism. and yes, 

paying them what they are worth. 

These concerns are addressed by the goals 

that follow. 
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for teachers to have challenging 

educational experiences of their own. In 

consequence, much-needed study and 

preparation time is routinely sacrificed to 

in-service events that are no more 

substantive than a broad-brush overview of 

this semester's teaching fad. High-quality 

professional development ought to be the 

lifeblood of American teaching; instead, it 

is used only to provide the occasional, 

anemic transfusion. 

Everyone connected with and touched by 

the U.S. education system is responsible 

for changing the character of professional 

development and its impact. Teachers 

need to take responsibility for their 

own professionalism as they practice 

mathematics and science teaching 

and work to improve their knowledge 

and teaching skills. Principals, super­

intendents and school boards must make 

sure teachers have the time and resources 

they need to prepare and collaborate. 

Teacher preparation institutions, state 

departments of education, and the federal 

government all have a substantive policy 

role in enabling teachers, schools, and 

districts to realize improved teaching via 

professional development. The support of 

businesses, which stand squarely to benefit 

from improvements made in the quality 

of mathematics and science teaching, is 

also crucial to enriching the quality of 

professional development. Professional 

associations and their members can make 

their own important contributions 

through workshops. clinics, and new 

curricular initiatives. 

The place to begin improving math­

ematics and science teaching is with a 

system that promotes high-qualit.v 

professional development opportunities for 

all teachers Such opportunities should 

build upon one another and reinforce 

accountability. The system must be 

rooted, first of all, in a clear determination 

of the professional development needs of . 

teachers in every school and school district. 

That determination must be followed by 

an immediate response to the most 

pressing needs; a sustained response 

with the necessary leadership, resources, 

tools and time; and a continuing 

system that recognizes and rewards 

schools that demonstrate improved 

student achievement. 

Despite progress in some states and 

districts, there remains an urgent need for 

wide-scale self-examination, strategic 

planning, and rapid implementation of a 

system of professional development 

tailored to the needs of those who provide 

instruction in science and mathematics, 

K-12. Action strategies for implementing 

such a system are outlined below; each is 

accompanied by concrete suggestions on 

how the work can be done and who 

can do it. 

Action ~trnlt•gi(•s: \\'hat N t·t·.ds lo I lapp('Jl 

Needs Assessment: Each state must 

quickly undertake a full assessment of the 

professional development needs. district by 

district. of its mathematics and science 

teachers. K-12. As many stakeholders as 

possible must be involved in this self-

NEEDS ASSESSMENT 
Whc Will Makr Them Happen and How:' 

• Some selected states will 
begin their needs 
assessments immediately. 
States should first establish 
criteria and protocols for 
conducting their needs 
assessment. then go on to 
identify and analyze state 
certification and recertification 
reQuirements. Once pro­
cedures and systems have 
been established and tested in 
these initial states, what is 
learned can be widely 
disseminated to all states. 

• Governors. state legislatures. 
and state boards of education 
in each of the remaining 
states (thence districts) must 
work together Quicl<.ly to 
allocate the federal. state. 
and local funds and statt 
needed to develop and 
oversee a similar assess­
ment of the professional 
development needs of 
mathematics and science 
teachers. 

•Two- and four-year colleges 
and universities. using their 
mathematics. science. and 
education faculties. can 
assist school districts and 
others in planning and 
implementing needs 
assessments. 
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SUMMER INSTITUTES 
Wlw WillMakf nwri Happ1·r1 and H(lw' 

• As with the needs 
assessments, selected states 
will establish protocols and 
evaluation criteria for 
Summer Institutes, working 
in concert with state boards 
of education. The lessons 
learned from these 
experiences will be widely 
disseminated to other states 
to inform their efforts. 

• Governors, state legislatures, 
state boards of education, 
and districts in each of the 
remaining states must won< 
together quickly, allocating 
funds and staff, to develop 
and oversee a series of 
Summer Institutes 
addressing the most pressing 
professional development 
needs of mathematics and 
science teachers. 
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• Federal, state, and local 
professional development 
funds must be allocated to 
this coordinated purpose­
rather than in the diffuse 
way that is currently all too 
common. Teachers should 
be compensated for their 
participation in tile 
Summer Institutes. 

• Institutions of higher 
education and professional 
associations are well 
positioned to assist in 
planning, hosting, 
conducting, and evaluating 
Summer Institutes. 

evaluation-teachers, administrators, 

parents. school boards. businesses, two­

and four-year institutions of higher 

education. professional associations. and 

others. In addition to seeking to upgrade 

content knowledge 

and teaching skills, statewide needs 

assessments must also determine· 

( 1) whether schools offer a full complement 

of mathematics and science courses; 

(2l whether the quality of curricula, texts, 

and assessments strongly supports high­

quality teaching and learning; (3) whether 

the necessary materials and resources (e.g .. 

l_aboratories and equipment) are readily 

available; (4) whether teachers are adept in 

using technology; and (5) whether teacher 

certification and recertification guidelines 

are sufficiently ambitious. As a result, 

school districts will have a complete 

snapshot of the status of their science 

and mathematics teaching corps, enabling 

the ready identification of professional 

development tasks that must be 

targeted first. 

13ased on what is learned from these 

needs assessments. each state, with district 

input, must move immediately to 

implement a system of professional 

development, designed to address the 

short- and long-term needs of its 

mathematics and science teachers. To put 

this in perspective, collectively the states 

must plan to quickly reach the J. 7 million 

teachers nationwide who provide 

instruction in science and mathematics. 

Summer Institutes: In the near term, two­

week Summer Institutes will address the 

most pressing problems. such as providing 

opportunities for upgrading content 

knowledge for out-of-field teachers, 

conducting subject-based workshops for all 

science and mathematics teachers, 

integrating technology into the teaching of 

mathematics and science, introducing new 

teaching methods, and improving skills for 

teaching specific subject matter by grade. 

Over the long term, states are urged to 

tailor their Institutes to teachers' 

identified needs and to make regular 

Institute attendance a critical component 

of teacher recertification, with the purpose 

of continually increasing teachers' science 

and mathematics knowledge base. In 

many locations, the powerful technology of 

distance learning can open Summer 

Institutes to a statewide teacher audience. 

Inquiry Groups: However well they may 

have been prepared to teach, and whatever 

knowledge they may have gained in 

Summer Institutes, all teachers need 

continuing, collegial contact. peer 



reinforcement and input frum t·xperts to 

sharpen their :-;kill;; and deepen their 

subject knowledge. Building- and district­

level Inquiry Groups arP cnv1s10ned as 

communities of learning They will 

provide a specific venue for teachers to 

share ideas. gain the benefit of one 

another·s teaching experience. engage in 

common study to enrich their subject 

knowledge, learn more about technology, 

and design ways to rncorporate local, state, 

and national educational developments 

(e.g .. subject-matter learrnng standards) 

into their teaching. While critically 

important during the school year, Inquiry 

Groups must also continue through the 

summer. enabling teachers to explore some 

issues without the pressing responsibility 

of daily student contact. For districts 

movi.ng to 11-month salary schedules, full 

participation in an Inquiry Group ought 

to be an integral part of every teacher's 

responsibilities when school is not 

in session. 

Time for in-depth study through 

regular work with peer Inquiry Groups 

is a teacher's most valuable professional 

resource. lt must be considered sacrosanct. 

Perhaps most important. these groups 

can be a rich source of new knowledge 

about teaching itself, generated from the 

field. Such groups can readily ·take 

advantage of local resources (e.g., 

husinesses. museums. laboratories). other 

Inquiry Groups from neighboring districts, 

and faculty from nearby two- and 

four-year higher education institutions. 

Inquiry Groups could also he networked 

electronicallv. via d1stancL· IL•arn1ng 

technology. for wider sharing of 

information. 1nstruct1on. and resources. 

Leadership Training: Summer lnstnutes 

and Inquiry Groups must he facilitated b.\ 

teachers who are current with the most 

effective teaching methods 1n their 

disciplines, who have shown demonstrable 

results of higher student achievement in 

mathematics and science. and who are 

adept in the use of technology for teaching 

and learning. Although there are many 

such teachers. the demand far outpaces 

the supply. To remedy this. many more 

potential leaders must be identified and 

trained. 

Internet Portal: High-quality 

mathematics and science teaching 

requires not only access to technology 

(especially the Internet) but also regular 

training in how to use it effectively. An 

Internet Portal, i.e .. an interactive, 

conversational Web resource dedicated t.o 

science and mathematics instruction. 

would provide links to an ever-expanding 

knowledge base that would be invaluable 

in supporting high-quality professional 

development. 

The Portal, functioning as a "virtual 

resource center" and updated frequently. 

would provide hyper-links to form a "one­

stop-shopping" learning network. It 

would also codify what is already available 

on the Web elsewhere, while providing a 

framework for new entries over time. 

Among the activities and resources 

envisioned for the Portal are: 

INQUIRY GROUPS 
Wlw Will .\lake Them Ha.ppm and liow.' 

• Districts must establish 
conditions that promote and 
support continuing learning 
communities among science 
and mathematics teachers in 

each school. focusing on 
teaching quality. Doing so 
will demand a reallocation of 
teacher time an<l professional 
development funds to focus 
on discipline-based efforts. 

• Policies must be enacted by 
school boards, and rigorously 
enforced by school 
administrators. to ensure that 
this reallocation occurs. 

• Access to a variety of Web­
based resources-through 
an Internet Portal dedicated 
to mathematics and science 
teaching-must be readily 
available to all Inquiry Group 
participants. 

• Parent organizations have a 
watchdog and advocacy role 
to play in ensuring that 
Inquiry Groups have the 
means and opportunity 
to succeed. 

LEADERSHIP TRAINING 
Who Will Make ir Happen and How? 

• Appropriate agencies within 
the federal government must 
provide the funding needed 
to train cadres of facilitators 
and help them. thereafter. to 
keep abreast of new insights 
and research in science and 
mathematics teaching. 

• These trained leaders snould 
work in their respective 
districts and states to 
organize and facilitate 
Summer Institutes and 
Inquiry Groups. They should 
also be proactive 1n helping 
colleagues develop their 
Internet and research skills 
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THE INTERNET PORTAL 
Wlw Will Make It Hupp~n Cllil li'or.-:' 

• Appropriate federal agencies, 
especially the National 
Science Foundation, must 
scale up current efforts to 
create a digital library that 
will serve as the foundation 
for an Internet Portal. 

• States must provide search 
engines keyed to their 
respective state standards 
and curriculum frameworks 
for more tailored use of the 
information in the Portal. 

• Businesses, particularly ttipse 
in information management, 
have a crucial role to play in 
contributing to and sustaining 
the Internet Portal. 

• Curriculum and software 
developers. publishers, and 
academics should collaborate 
with teachers in generating 
the resources and tools 
offered via the Portal. 
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• Local school boards must 
make it a matter of policy 
that mathematics and 
science teachers have 
access to, and training 
in how to use, the 
Internet Portal. 

> An on line professional 1ournal that 

encourages mathematics and science 

teachers to engage in publishable 

research and to share new teaching 

strategies with colleagues, both 

nationwide and internationally; 

? User-friendly access to the growing 

number of Web sites with real-time 

data and experiences to support high­

quality teaching and learning; 

. A dedicated database for mathematics 

and science teachers, containing 

teaching ideas, lesson plans, student 

work, and other resources; 

': An interactive. onl{ne resource for 

conversations, meetings, and idea 

sharing; 

> An outlet to distance-learning courses 

in science and math for K-12 students 

and their teachers; and 

W lnteractive video, both for observing 

good teachers and critiquing teachers' 

own teaching, for mentoring, and for 

online instruction. 

Coordinating Council for Mathematics 

and Science Teaching: Implementing and 

sustaining the initiatives described above, 

as well as several of those that follow in 

subsequent goals. require special attention 

from a nongovernmental organization. A 

Coordinating Council for Mathematics and 

Science Teaching will serve primarily as a 

collaborative body. It will function as a 

broker and matchmaker, bringing together 

groups that have a stake in mathematics 

and science education. The Council will 

also monitor state and local progress on 

needs assessments. Summer Institutes, 

Leadership Training, and other initiatives, 

and make such information widely 

available. ln addition. the Council will 

take a special interest in creating 

opportunities for states and localities to 

collaborate in implementing the goals 

and strategies offered in this report, 

particularly those related to the 

professional development needs of 

mathematics and scie.1ce teachers. 

Key activities for the Council in this 

arena include: 

rn Encouraging state needs assessments 

and collecting and publishing data on 

mathematics and science teaching that 

emerge from the assessments; 

M Helping schools and school districts 

consider ways to align their 
professional development system with 

state curricula. teaching guidelines, 

performance standards. and 

assessment frameworks; 



'< D1ssem1nating models for 

restructuring the school da_v and 

teachers· responsi bil1ties to provide 

sufficient time to support a system of 

ongoing professional development; 

> Collecting and disseminating research 

on improving mathematics and science 

teaching; developing databases 

relevant to teaching; identifying 

and promoting "best practices" in 

mathematics and science teaching; and 

facilitating nationwide communication 

among teachers; and 

L Measuring progress and making the 

results of implementing these action 

strategies widely known 'to the public. 

Rewards Programs: Just as we do our 

children a profound disservice when we fail 

to reward their effort. or worse, promote 

them beyond their merit, so do we cheat 

their teachers when we fail to recognize 

their success, or worse, reward them for 

mediocre performance. To increase the 

attractiveness of the professional 

development system, and to make clear 

that continual improvement in teaching 

· methods is highly valued, all states and 

local districts must institute a program of 

recognition and rewards tq deserving 

schools and teachers. Schools with 

exemplary professional development 

systems, and those that, most importantly, 

show improvement on rigorous 

assessments of student achievement in 

mathematics and science, must be 

recognized with monetary rewards for 

their teachers and other staff. and through 

well-publicized. showcase events. Such 

programs mu:;t speak directly to the 

bedrock issue of the 1H.:countabil1t:• of 

our schools-and especially ofteachers­

for the performance of students 

GOAL 2: Increase significantly the 
number of mathematics and science 
teachers and improve the quality 
of their preparation. 

The demand for teachers generally, and 

for certified and fully qualified 

mathematics and science teachers 

specifically, is far outpacing the supply. 

The most recent data available ( 1993-94) 

on nationwide vacancies indicate that 20'« 

of the slots-about 6,500 individuals-were 

filled by uncertified teachers. A more 

recent survey indicates that the problem is 

not diminishing. The National Science 

Teachers Association has reported that 

489c of all middle schools and 619c of all 

high schools responding reported difficulty 

in finding qualified science teachers." In 

urban areas the problem intensifies: 959c 

of urban districts report an immediate 

need for high school science and 

mathematics teachers, while 809c report a 

need for middle school science and 

mathematics teachers. 33 These estimated 

shortages are likely to grow with the 

impending retirement of almost two-thirds 

of the current teaching force. The quality 

of instruction in mathematics and science 

will be compromised unless the pipeline of 

qualified teachers expands significantly 

An estimated 240,000 middle and high 

school mathematics and science teachers 

will be needed over the next 10 years." 

Of this total. nearly ?Ork will be new­

comers to the profession. The negative 

COORDINATING COUNCIL 
Who Will Mu~e It Huppm aml lfow? 

• Financial support for the 
Council must come from a 
diversified funding stream. 
including the federal and 
state governments, 
businesses. and foundations. 

• Where appropriate. the 
Council will partner with 
ex.istlng groups to provide 
the necessary services 
and motivation to states 
and districts. 

• Institutions of higher 
education will support the 
Council's mission by 
providing the training venues 
and the human resources 
needed to enact Council· 
brokered activities. 

REWARDS PROGRAMS 
WI"' Will Make 11rern Happtn 011d Ho1¥? 

• U.S. corporations and 
businesses. which have a 
stake in improving 
mathematlcs and science 
education, should provide 
significant funds, over several 
years. to support rewards 
and recognition programs in 
those states and districts 
that have implemented a 
system of high-Quality 
professional development 
and assessment. 

• It makes sense to gradually 
move rewards and 
recognition programs under 
the umbrella of state and 
local education agencies, 
although a strong business 
presence is needed to keep 
school-business relationships 
viable and to impart to the 
public the importance of 
the business stake in 
mathematics and science 
education 
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The Right Measurements 
Middle and High School Mathematics 
and Science positions filled during the 
1993-94 school year. 

~I= 
~-·· 

11,llOO 

31,800 Total 
.. :·_f;H: 

··~·· 
i Non-Certified New Tr.ac/1c1$ 

: ) Nur1-Certified Returning 
a11d 7rausfening TP.aclrers 

l l New Certified Teachers 

Cenified Retumim and 
Transferring Teachers 

EXEMPLARY MODELS 
Who Ifill Make Thtm Happen nnd H1nv? 
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• An appropriate federal 
agency, working with an 
array of highly respected 
professionals, will move 
quickly to set the criteria and 
process for identifying 
exemplary programs. 

• This agency will also move, 
in a very timely fashion, to 
facilitate the identification 
process for new and 
redesignated models 

• Federal funds should be 
made available to the 
identified institutions for their 
use rn supporting promising 
students to study science 
and mathematics teaching. 

impact of the teacher shortage 1s 

compounded by the diffuse and therefore 

uneven quality of the education delivered 

by teacher preparation institutions. The 

sad fact is that many teacher preparation 

programs do not build an adequate 

knowledge base in their graduates. An 

aggressive recruitment program, therefore, 

must be accompanied by an equally 

aggressive, and simultaneous, effort to 

improve teacher preparation.).\ 

To deal with these issues, two funda­

mental tasks must be accomplished: 

( 1) identify exemplary models of teacher 

preparation that can be widely replicated, 

and (2) find ways to attract large numbers 

of qualified candidates into teaching (e.g., 

persons in mid-career seeking new 

challenges). We must train these 

individuals to high standards and provide 

them with the resources they need, 

throughout their careers, to meet the 

certification requirements and demands 

of high-quality teaching. Once employed, 

these new teachers can both contribute 

to and learn from Inquiry Groups that 

are part of a well-conceived professional 

development strategy in their 

respective schools. 

The first step in such a strategy, 

however, must be a preparation program 

that imparts a deep understanding of 

content, teaches prospective teachers many 

ways to motivate young minds, especially 

with the appropriate use of technology, 

and instills a knowledge of-and basic 

skills in using-effective teaching methods 

in the discipline. 

Action Strakgi1:-::;: \\h<!l :\1:-1:-ds lo Happ1:·11 

Exemplary Models Identifying exemplary 

programs of teacher preparation around 

the country, and finding ways to encourage 

others to multiply their success. are basic 

to reaching Goal 2. To identify successful 

approaches and expand the pool of 

exemplary institutions and well-prepared 

new teachers, rigorous criteria are needed 

beyond those already used by credentialing 

and accrediting bodies. (Better-targeted 

performance criteria are indicated for 

teacher preparation institutions if for no 

other reason than the less-than-successful 

teaching generated by many of their 

graduates. J Designation as an exemplary 

program must be highly selective, a mark 

of prestige; nonetheless. there should 

be no artificial limit on the number of 

institutions accorded that status. 

Each group of exemplary programs will 

keep its status for five years, at which time 

they will undergo a new review. Once 

identified, faculty at institutions with 

exemplary programs will need to 

collaborate with colleagues at other higher 

education institutions to increase the 

number of programs that can meet the 

exemplary criteria in subsequent years. In 

addition, designation as "Exemplary" 

should be required to qualify two- and 

four-year institutions to receive the federal 

funds needed to support full-tuition four­

year scholarships. These new scholarships 

can entice high school students to become 

mathematics and science teachers and 

increase the number of undergraduates 

· who can benefit from high-quality teacher 

preparation. When fully operational, more 



than l.50U ~cholar~h1p,;; will be <1\'atlalile 

yearly to high-achieving student.~ who art> 

attracted and committed to math and 

science teaching as a career. 

Teacher Recruitment: Once we can identify 

the kinds of teacher preparatwn proe;rams 

that are most effective. and have a 

mechanism in place to increase the 

number of such programs, we can give full 

attention to an ambitious program to 

recruit students to enter the corps of 

mathematics and science teachers 

Incentive-based strategies offer the most 

promise for attracting individuals capable 

of high-quality teaching. drawing from at 

least three groups of potential candidates 

W To address the pressing needs created 

by teacher shortages in mathematics 

and science, recent college graduates 

and persons at mid-career with 

baccalaureate (or higher) degrees in 

mathematics or science will be invited 

to compete for 3.000 prestigious, one­

year. paid fellowships that lead to 

certification as mathematics and 

science teachers."" At the end of their 

training. Fellows will agree to be 

employed for five years, to teach in 

districts with math and science teacher 

shortages." 

M To attract college students, a federally 

funded loan program, based on 

financial need. 15 required to target 

those considering mathematics and 

science teaching as a career. These 

loan,;; will he forgiven. contingent upon 

the student~· agreement to teach fur 

llVL' years in district,.; with ~hortage~ of 

mathematics and sciencL' tPachPrs. 

The number of available loans can be 

adjusted annually to renect the 

demand; 6000 loans are appropriate 

for current shortages of qualified 

teachers. 

t Although high school seniors typically 

explore various career options, many 

are open to the idea of teaching. To 

attract this group, 1500 scholars will 

be competively chosen to attend one of 

the exemplary preparation institutions 

on a full-tuition scholarship. In 

return, these students must agree to 

teach for five years in areas with 

teacher shortages. 

Mathematics and Science Teaching 
Academies: An entirely new kind of 

research- and school-based preparation 

program must be created to provide a year 

of teacher education for those with 

scientific and mathematical content 

knowledge. Specifically, 15 Mathematics 

and Science Teaching Academies must be 

competitively selected, one in each of the 

10 federal regions, with 5 more 

strategically located. No new brick-and­

mortar infrastructure is envisioned. 

Rather, each Academy will build on 

existing institutions and bring them 

together into a new kind of relationship. 

Each Academy will ideally comprise an 

administrative consortium of at least one 

institution of higher education 1 including 

two-year colleges), neighboring ,;chool 

districts, business partners. ml'm ber:: uf 

RECRUITMENT 
Who Will Make Ir Happen and How! 

• The federal government must 
support an aggressive. 
national outreach, media 
campaign to attract young 
people to teaching careers in 
mathematics and science. 

• Those in frequent and dose 
contact w1t11 the academic 
progress of such students­
parents, school counselors, 
principals, teachers, 
professors-must build on 
the campaign with 
encouragement and guidance 
for these prospective 
teachers. The Coordinating 
Council will disseminate 
matenals and information in 
support of tile campaign and 
stimulate recruitment 
strategies for mid-career and 
recent college graduates. 

• Through appropriate federal 
agencies. funds will be 
available to support the 
different scholarship and loan 
programs. 

• Appropriate federal agencies 
will administer the financial 
aid aspects of the programs. 
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MATHEMATICS and SCIENCE 
TEACHING ACADEMIES 

Wha Wifi Mak~ Them Happe" and Htwr? 
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• Academies must be 
established through a 
competitive grant process 
administered by appropriate 
federal agencies and 
supported by federal funding 

• Higher education institutions 
will take the lead in the 
administration of the 
Academies. Members of the 
faculty from science. 
mathematics, and education 
departments will have 
substantive roles. 

• Nearby school districts must 
provide internships for 
Fellows during their year of 
training, and districts with a 
demonstrated shortage 
will hire Fellows upon their 
completion of the Academy's 
program. 

• Districts must also develop 
and implement induction 
programs for new mathe­
matics and science teachers. 
induding involvement in their 
Inquiry Groups. 

the Eisenhower Math and Science 

Consortia. and perhaps others The 

permanent staff at each Academy will be 

kept small, supplemented with visiting 

scholars on sabbatical. 

Three thousand competitively selected 

Academy Fellows with degrees in 

mathematics and science will be identified 

from among recent college graduates and 

persons at mid-career who are seeking a 

new challenge in life. Fellows will be 

appointed annually to receive a one-year, 

intensive course in effective teaching 

methods in mathematics or science; each 

will receive a $30,000 stipend for the year. 

Training for all Fellows must include 

school-based internships that involve 

supervised teaching. 

After an intense high-quality preparation 

program, these individuals will be ideal job 

candidates for school districts suffering 

from mathematics and science teacher 

shortages in middle and high schools. 

Federal funds, up to $10,000 per Fellow, 

will be available to the districts that hire 

Fellows at the conclusion of their course of 

study, with two provisos: that the funds be 

locally matched, and that a district-wide 

induction program be created for as many 

new mathematics and science teachers as 

possible. It is worth pointing out that 

districts that already have established 

Inquiry Groups will benefit greatly from 

the newly minted knowledge that Fellows 

bring to their posts, just as Fellows will 

benefit from sharing experiences with 

seasoned veterans. 

Once established,_ all the Academies 

will work collaboratively to share 

knowledge and experience Similarly, 

the Academies and exemplary 

undergraduate teacher preparation 

programs will work collaboratively to 

share lessons learned in their quest for 

high-quality preparation for teaching. 

GOAL 3: Improve the working 
environment and make the teachina 
profession more attractive for K-1 / 
mathematics and science teachers. 

Our society frequently refuses to 

recognize the professional status of 

teachers. ranking them below doctors, 

lawyers, and clergy. Many Americans 

think "anyone can be a teacher" and that 

little expertise is required. And because 

teachers are not fully appreciated for the 

special knowledge and skills required to do 

their jobs, they are vulnerable to public 

attack:'" This widespread attitude is 

simply wrongheaded. 

The low esteem teachers experience is 

only one source of the disappointment they 

feel, however. The lack of positive regard 

for teachers is compounded when efforts to 

recruit new members to the teaching 

profession fail to solve the staffing 

problems of schools. Turnover in the 

nation's teaching force is high-about 14Ck­

overall in 1994-95, with somewhat higher 

rates among mathematics and science 

teachers.,. The top reason mathematics 

and science teachers leave teaching is 

"dissatisfaction" with their working 

environment, a factor cited far more often 

among mathematics and science teacher~ 



than other,; 14or:( vs. 29'7c l. '" The specific 

causes given for their unhappiness make a 

long list. but chief among them are these 

professional issues lack of leadership and 

respect from principals, lack of classroom 

autonomy. lack of respect from students, 

poor support from administrators, overly 

large classes, and poorly equipped 

classrooms and laboratories." But by far, 

the number one reason for dissatisfaction 

among mathematics and science teachers is 

"poor salary"---cited by 669'c of those who 

leave their JObs." This issue is examined 

separately at the conclusion of the report. 

The professional environment of too 

many mathematics and science teachers 

contains too many of these negative 

factors. Their effect is to drive more and 

more teachers out of the profession, which 

leads to stop-gap strategies such as out-of­

field teaching and temporary certification, 

which in turn deprofessionalize teaching 

even more--a vicious circle. 

Energetic and sustained steps are needed 

to break out of this downward spiral. 

State education agencies, school districts, 

and schools must move immediately and 

aggressively to make mathematics and 

science teaching more attractive.0 And, 

they must have the widespread support of 

local businesses and the public. 

Not all these "dissatisfactions" can be 

remedied at once. but it is possible to 

launch a turnaround that will foster better 

teaching. Three action strategies are 

suggested here. First, beginning teachers, 

especially. need help in acclimating to the 

challenges and opportunities of teaching. 

Second. soml' hus1ness/school district 

partner::;hip;; have alreach· prn,·en 

themselves uniquely capable uf' the kind of 

collaboration that fosters high-quality 

tca<.:hing and makes the profession more 

attractive. More of these ,·ital partnerships 

are needed Third. veteran teachers who 

demonstrate improvement and who 

regularly seek new challenges should be 

encouraged to stay in the classroom and 

rewarded for their efforts. The following 

action strategies are accompanied by 

concrete suggestions on how the work can 

be done and who can do it. 

:\cl.inn Stratc>gics: Whar \ c·(·ds lO Happen 

Induction Programs: A first step is to set 

up special "induction" programs for new 

teachers. especially in districts that may 

not be able to hire Academy Fellows. This 

kind of program is routine throughout the 

business world as a means of easing new 

people into the workplace, imparting the 

"company culture," fostering employee 

loyalty, and acknowledging leadership and 

excellence in seasoned veterans. Such 

programs can also create formal mentoring 

relationships, including participation in 

Inquiry Groups, that focus on transmitting 

not only content matter but also vital 

knowledge and skills related to teaching 

itself. Other induction strategies include: 

t Frequent, formal interaction with 

master teachers, including class 

observations and teaching critiques. 

Several states and districts have 

already launched such programs. 

Policies that ensure that new teachers 

do not inherit the most demanding 

teaching schedules and most 

challenging students; 

INDUCTION PROGRAMS 
Who Will M11ke Them Happen arnJ H.~~~1 

• State leaders, school 
board members. local 
superintendents, and 
principals must act with 
determination. realign 
priorities. and take the policy 
initiatives needed to develop 
the induction programs that 
can foster professionalism 
across the continuum of 
teaching experience. 

• Professional associations have 
a powerful role to play in 
creating and offering model 
professional development and 
induction programs. as well as 
model mentoring programs. 

• The Coordinating Council 
must provide a forum for 
sharing information about 
existing and new model 
induction programs and 
reporting on the effectiveness 
of such programs. especially 
regarding issues of retention 
and teaching Quality 

• The American Federation of 
Teachers and the National 
Education Association have an 
enormous stake in 
professionalizing teaching. 
Superintendents and 
principals need to be able to 
count on union members to 
support efforts to develop 
induction programs aimed at 
improving the Quality of 
mathematics and science 
education in grades K-12. 

J 



BIJSINESSIS!HOOL 
DISTRICT PARNERSHIPS 

W/1(1 Wifi Mak~ Them Happl'lf and How! 

• Business/district partnerships 
must focus on mechanisms 
for sharing knowle<19e, 
expertise, and resources. 
Together. they must define 
the best match between the 
needs and capabilities of the 
two partners. 

• The Coordinating Council, 
working with groups such as 
the National Alliance of 
Business and the Business 
Coalition for Education 
Reform. must provide mooels 
of existing partnerships and 
encourage the development 
of new ones. 
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• Both businesses and school 
districts must assign a high­
level staff person as a liaison 
with responsibility for 
maintaining and improving 
the partnership, coordinating 
the assignment of business 
personnel to the schools and 
vice versa, and developing 
appropriate activities. 

> Policies aimed at focusing a new 

teacher's time and energy on teaching, 

e.g., by excluding or limiting 

extracurricular duties; and 

•\ Policies that ensure instruction in the 

use of technology in general, including 

participation in the existing high­

quality programs designed for this 

purpose, and in the use of the 

mathematics and science teaching 

Portal in particular. 

Business/District Partnerships: Many 

businesses already serve their local 

communities in extraordinary ways. 

These enlightened companies are needed 

as models for others who can expand, 

rejuvenate, or establish new partnerships 

that will help strengthen professionalism 

in mathematics and science teaching. 

Acting with states, districts, and other 

stakeholders, business/district partnerships 

can take several steps to encourage 

teachers to stay in the classroom, 

continually sharpen their skills, optimize 

working conditions, and encourage 

widespread public support for mathematics 

and science education. Some of these 

steps-but not all-involve commitments 

of funds; all of them do involve business 

commitments of time and talent. Among 

the specific roles business/district 

partnerships can play are the following: 

t: Business/district partnerships can 

collaborate to provide facilities, 

materials, equipment, scholarship 

support, and other resources to 

enhance the learning environment in 

K-12 mathematics and science 

classrooms, and to support students 

preparing to become mathematics and 

science teachers. For example, a local 

business could stock a science 

laboratory or train teachers in the use 

of the Internet Portal; 

it Partnerships can provide or help to 

generate community grants and 

incentives to schools that restructure 

time and personnel responsibilities for 

mathematics and science teachers, 

thereby enabling them to focus their 

energies on collaboration and high­

quality teaching 

''· Partnerships can help schools and 

school districts sustain induction 

programs for all teachers of 

mathematics and science, K-12. They 

might. for example, help raise funds to 

pay annual stipends to mentors. 

Local businesses might also ofTer new 

teachers and mentors opportunities for 

field-based learning expe~iences that 

can enhance teaching; 

U Such partnerships can establish and 

run paid summer internship programs 

within companies for interested 

teachers, both as a means of expanding 

their skills and of enhancing their 

incomes; 

$. Business/district partnerships can 

develop "release time" programs that 

make employees available to act as 

mentors or to assist mathematics and 

science teachers in other ways­

withou t loss of seniority or benefits. 

Similarly. business partners can work 

with colleges and universities to 



significantly reduce thl' numbl'r of 

out-of-field mathematics and :;c1cnce 

teachers by helping to retrain 

unqualified teachers. or hy releasing 

qualified employees to work in 

schools; and 

?· Business/district partnerships can 

serve as advocates for additional 

teachers to go through the advanced 

certification process of the National 

Board for Professional Teaching 

Standards and support the costs of 

participation. 

But a caveat is in order here. As vitally 

important as the participation of the 

business community is in improving 

mathematics and science education, the 

long-term responsibility for public 

education remains with the public. The 

proper role of American business and 

business/district partnerships lies in 

helping to "Jump-start" initiatives called 

for here, not in financing them 

indefinitely. Equally important is the 

pragmatic realization that some districts 

do not have a business base nearby. The 

needs of business-poor districts in rural 

and inner-city areas are JUSt as urgent as 

those where businesses are prominent; 

therefore, states, school organization 

advocacy groups (e.g., PTAs and PTOsl, 

and other voluntary associations must step 

into the breach to ensure that differences 

between districts are not deepened. 

Career-long Incentives: All groups with a 

stake in mathematics and science 

education must provide incentives for 

deserving mathematic~ and science 

tl'achers to remain in teaching and 

improve their skills. These 111centive:; 

must be directly tied to accountability 

measures for teachers that take student 

performance seriously as a criterion of 

high-quality teaching and teachers· 

professional competence. 

Mathematics and science teachers. like 

other professionals, ought to be fully able 

to advance through a series of career 

stages that reflect both their intellectual 

and professional growth; teachers who 

demonstrate improvement in their 

teaching must be appropriately 

acknowledged." 

Often, the only opportunity for teachers 

to advance is to leave the classroom and 

take a position in school administration. 

In fact, achieving the goal of high-quality 

teaching demands that good teachers be 

able to flourish in the classroom. That can 

only happen when teachers have an open­

ended opportunity to improve their 

teaching and be recognized for their 

accomplishments. Today, almost all 

teachers are paid on the basis of years of 

CAREER-LONG /NCENTn1ES 
WI><> WtJI Make lliem Happen and Hawl 

• All rnemDers of the local 
education community 
{principals. administrators. 
school boards. parents. civic 
leaders, etc ) must provide 
recognition to teachers 
whose students show 
higher achievement on high­
quality measures. 

• To encourage excellent 
teachers to remain in the 
classroom, school distncts 
must create new salary 
structures that recogrnze . 
added responsibilities and 
achievements. 
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experience and number of education units 

and degrt>es t>arned. More progressive 

salary structures-tied to increased levels 

of teacher responsibility and to job­

performance criteria-are needed. 

Teachers also need to know that they are 

valued. When appropriate, civic 

organizations ought to demonstrate the 

community's appreciation to hard-working, 

highly accomplished teachers. 

Teacher Poy: The Litmus Test 
Teachers in this country are scandalously 

underpaid. a fact that invariably affects the 

quality of teaching in our nation's 

classrooms. The fact is, many teachers 

experience their jobs as exercises in irony: 

they are expected to have high-quality 

qualifications and skills, but they are 

neither accorded professional status nor 

rewarded with a professional's salary. 

Creating high-quality teaching in 

mathematics and science education 

demands both. 

What Teachers Earn: The National Center 

for Education Statistics reports that, on 

average, teachers earn 29% less than other 

workers with a baccalaureate degree 

($35,048 per year compared to $49,362 per 

year in 1997 J, a differential that has nearly 

quadrupled during the economic expansion 

of the 1990s. The demands of the economy 

and workplace are widening this gap. 

Given that the national average starting 

salary for teachers is $25, 735 ,'' the 

teaching profession is nowhere near being 

a financially competitive option for most 

young people who leave college with 

backgrounds in mathematics and science. 

In fact. baccalau rL•aLt• degree earners in 

thl'sr lipids can earn twice as much in 

private industry as in teaching.•· Making 

sure that teaching mathematics and 

science has appeal as a career option is 

directly linked to the potential for 

meaningful salary growth. It 1s hard to 

escape the conclusion that without better 

pay for mathematics and science teachers, 

the high-quality teaching needed in these 

fields will be very difficult to sustain. 

One powerful litmus test of how serious 

we are about providing high-quality 

mathematics and science teaching is what 

we are willing to pay good mathematics 

and science teachers. That 1s not really so 

much a financial test as it is a policy one, 

not so much a matter of the pocketbook as 

one of political will. And that statement, 

in the end, leads to this final point. 

Taking Personal Responsibility 
This report has laid out a coordinated set 

of tasks for the key stakeholders in 

mathematics and science education. But 

the story is not yet complete. We therefore 

put this challenge directly to the American 

people: if you haue found our case per­

suasiue, it is up to you to take respon· 

sibility for achieuing these goals. 

Realistically, neither paying mathematics 

and science teachers what they are worth, 

nor any other issue raised in this report, is 

a problem that wi11 be solved by "someone 

else." It is this nation's citizens and 

taxpayers whose priorities and principles 

should be honored in public policy. 

including-and in this context espec1ally­

in deci;:ions about what teachers are paid. 

THE VITAL ROLE OF LOCAL 
SCHOOL BOARDS 

Local school boards, 
because they are the 
decision-making body 
closest to the dassroom. 
play a central role in 
setting a new course. It is 
they who have the ultimate 
responsibility to bring high· 
quality teaching in math­
ematics and science to our 
schools. It is their job 
(within some state­
imposed guidelines) to set 
local instructional priorities 
and policy, to determine 
budgets, and to set salary 
scales. 

Pertiaps most important of 
all, It is school boards that 
are accountable-to 
citizens. parents. and 
taxpayers alike-for the 
education our chtldren 
receive. Whether elected 
or appointed, school board 
members serve at the 
sufferance of the public. 

But to be accountable, 
school boardS must be held 
accountable. They must be 
called on to interpret their 
actions and justify their 
decisions. And in America. 
making them responsive is 
the people's job. 



So we put this agenda squarely before you. 

···•·•• If you don't know how well children in 

your local schools are performing 

in mathematics and science on 

challenging state and district 

assessments, find out. How do their 

scores stack up against those of 

children in neighboring schools? 

Then decide if they are learning 

what they need to know to "hit the 

future running." 

% If you are unaware of what 

mathematics and science teachers are 

paid where your children attend 

school, find out. Then decide what 

steps you will take to bring teacher 

salaries up to the professional level 

that reflects the value you, as parents 

and as taxpayers, put on their work 

and their performance. 

Y If you believe that out-of-field 

teaching, temporary certificates, and 

high turnover among mathematics and 

science teachers are unacceptable 

outcomes of current policies, and if you 

believe that high-quality teaching is 

the right direction to take, then 

declare yourself. It is up to you to 

put an end the former and ensure 

the latter. 

% If you want your voice to be heard, call 

your child's principal, your school 

board representative, your local school 

superintendent. Call and write your 

representatives in state government. 

Contact the local chapters of the 

professional teachers' organizations 

whose members teach your children 

subjects such as arithmetic, biology, 

and algebra. Ask them "What is being 

done here to attract more teachers into 

mathematics and science teaching?" 

"How many teachers here are teaching 

out-of-field?" "What are mathematics 

and science teachers paid here and 

why''" "What is the status of 

professional development in math and 

science instruction here?" "What do 

you need?" "How can I help?" 

High-quality teaching in mathematics 

and science cannot be bought on the 

cheap. But it comes back-ten-, twenty-, 

a hundredfold-to the nation, the 

community, and especially to our own 

children, in the form of a better prepared 

workforce, a more productive economy, 

and a more creative people. 

The time to find out what you can do and 

to whom you should speak is now. Go to 

the meetings; get involved. Only when 

those who sit in the seat of power 

understand the public's priorities can they 

act in the citizens' interest. And only 

you can declare that interest. 

This Commission has done what it can 

do. It has studied the problem and it here 

offers the American people three goals. 

We believe they can be achieved, and we 

have offered ideas on how. Whether they 

are achieved is still to be decided. We 

know that it is not enough to call for 

change. In a democracy, the people create 

real change, not commissions. 

As the Chinese proverb says, the time to 

plant the tree is now-L•..:/c•rc 11 \ ru,, tu.fr. 
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What Can You Dal 
Every American has a stake in mathematics and science teaching for the 21" (en turf. Parents, teachers, 

administrators, school board members, lligllereducatio11 institutiorrs. srare political leaders, a11d business leaders 

lwve particularly critical roles to play in e11sunng success. To improve studenr achievement in mat/1ematics and 

science, everyone involved must fim ask themselves sn·eral hard questions and then must take action. 

The Commission targeted the seven stakeholder qroups below. For each group, several questiom are posed to direct 

attention to critical issues. A checklist of important steps is then prm1ided to define a comprehensive plan for raising 

K· 12 mathematics and science 5tudent ocl1ievement in states, districts and schools. 

School Board and Superintendent Team 
~:.::· Do your district's mathematics and science achievement levels compare favorably to achievement 

levels in neighboring districts. states and other countries? 

b How many i'ndividuals assigned to teach mathematics and science in your district have a major 
or minor in these fields? 

> Does your district teacher salary schedule compare favorably to that of neighboring districts? 

If your answers to any of these questions are at all disquieting, the following checklist can inform efforts 
to promote higher student achievement: 

.J Develop a common vision, with input from the 
community, for promoting a high level of student 
achievement in mathematics and science. 

:.J Use accurate data to develop policies that will 

improve mathematics and science teaching. 

.J Commit funding to ensure that all mathematics 
and science teachers have ongoing collaborative 
opportunities to improve their skills and 
knowledge. 

.J Set a target date for hiring only fully certified 
teachers of mathematics and science and put in 
place the policies and programs necessary to 
meet the target . 

.J Aggressively recruit high-quality mathematics and 
science teachers from a nationwide pool, 
including those certified through alternative 
pathways (e.g., by offering signing bonuses or 
giving salary credit for all previous experience). 

..J Provide competitive salaries to attract and retain 
the best-qualified mathematics and science 
teachers. 

.J Establish induction programs to ensure that new 
mathematics and science teachers receive the 
support necessary to be effective . 

CJ Develop mathematics and science teacher leaders 
who facilitate the continuous learning of their 
colleagues . 

-1 Provide administrators and teachers with 
electronic and other forms of access to an ever· 
expanding knowledge base about mathematics 
and science teaching. 



Principals 
Aoe you satisfied that the science and mathematics preparation that your students receive is adequate 
preparation for the next level of schooling 7 

Are the new teachers that you hire adequately prepared? 

:/ Are your teachers provided with sufficient time to work together to improve teaching and student learning 7 

If your answers to any of these questions are at all disquieting, the following checklist can inform efforts 
to promote higher student achievement: 

0 Provide your teachers with significant professional 
development opportunities to improve their 
teaching year-round including in-depth study 
through Inquiry Groups with peers, mentors and 
outside experts and through Summer Institutes. 

0 Ensure that teachers and other school staff have 
electronic and other forms of access to the ever­
expanding knowledge base about mathematics 
and science teaching. 

0 Ensure that new mathematics and science teachers 
have frequent interaction with mentor teachers. 
participate in Inquiry Groups. and have reasonable 
teaching loads. · 

Teachers 

0 Should you have no option but to assign an out-of­
field teacher, be certain that a mentor and other 
ongoing support is available. 

U Ensure that opportunities to pursue careers in 
mathematics and science teaching are emphasized 
for students in your school. 

:,q Are your student's mathematics and science achievement levels on state and classroom assessments 
at an acceptably high level? 

£ Are you actively seeking to deepen your content knowledge? 

m Are you actively seeking to learn new teaching methods for diverse student learners? 

If your answers to any of these questions are at all disquieting, the following checklist can inform efforts 
to promote higher student achievement: 

0 Actively seek new knowledge about teaching in your 
discipline, work with your peers on a continuing basis 
to improve your skills, and take full advantage of the 
professional development opportunities offered by 
your district and state. 

:J Actively work to improve your knowledge and skills 
to incorporate educational technology into your 
learning and teaching . 

..J Communicate to parents the specific standards that 
students are to meet at each grade level and update 
parents on their child's progress in meeting these 
standards. 

0 Regularly work with colleagues to compare the 
achievement level of your students against the 
standards in your district and state, identify areas 
for improvement, set goals. and make plans for 
achieving these goals. 

:J Actively share your knowledge and experience 
with new teachers. 

3 
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Parents 
~:::: Do your district's mathematics and science achievement levels compare favorably to achievement 

levels in neighboring districts. states and other countries? 

r. Do your child's teachers have the necessary background to teach the courses to which they are assigned? 

? How does the teacher salary schedule in your school district compare to that of neighboring districts? 

If your answers to any of these questions are at all disquieting, the following checklist can inform efforts 
to promote higher student achievement: 

0 Learn about the mathematics and science 
standards that children are required to meet in 
your state and get a clear picture of how well your 
child's school is doing in meeting these standards. 

0 Support increased funding for programs that 

support quality mathematics and science teaching. 

U Support the principal's efforts at your child's school 
to hire well-qualified teachers and to provide them 
with opportunities to continually improve 
their skills. 

State Leadership 
n Do your district's mathematics and science achievement levels compare favorably to achievement 

levels in neighboring districts, states and other countries? 

}~:~· How many out-of-field teachers are assigned to teach mathematics and science across your state? 

;t\ How do certification requirements for K-12 mathematics and science teachers in your state compare 

to those of neighboring states and national standards? 

If your answers to any of these questions are at all disquieting, the following checklist can infor}11 efforts . 
to promote higher student achievement: 

0 Identify the critical professional development needs of 
the individuals teaching mathematics and science 
through a district-by-district assessment . 

..J Develop policies and dedicate funding, based on 
identified needs. to upgrade content knowledge and 
improve the skills for all those teaching mathematics 
and science, K-12. 

:J Establish and implement a professional development 
model that addresses the specific needs of 
mathematics and science teachers and their students 
through Summer Institutes and Inquiry Groups. 

0 Establish and enforce high standards for 
mathematics and science teachers for initial 
and continuing certification. 

'..:J Develop career-long incentives and rewards for 
effective mathematics and science teachers that 
encourage them to remain in teaching and to 
continually upgrade their skills. 

.:J Establish alternative pathways to teacher 
certification that encourage recent college graduates 
and people with degrees in mathematics and science 
to pursue teaching. 



Higher Education Institution> 
How do your graduates perform as mathematics and science teachers after graduation? How does their 
performance compare to those from other programs7 

What portion of your mathematics and science education graduates teach and for how long? 

Do your graduates report that your program prepared them for successful teaching7 Are schools 
that hire your graduates satisfied with the quality of their instruction? 

If your answers to any of these questions are at all disquieting, the following checklist can inform efforts 
to promote higher student achievement: 

:J Work closely with area schools to identify existing 
and future needs for highly qualified K-12 
mathematics and science teachers. 

.:J Ensure that your program meets criteria for 
exemplary math and science teacher preparation 
and actively contribute to the knowledge base in 
support of these criteria. 

:J Collaborate with area school districts to ensure a 
quality induction process for new mathematics and 
science teachers. 

Business 

::I Emphasize recruitment strategies and provide 
incentives for eligible students to become science 
and mathematics teachers . 

-1 Evaluate and track teacher performance following 
graduation and use this information to improve 
your mathematics and science teacher preparation 
programs. 

@ Does your business encourage its employees to work as advocates in the schools, with the goal 
of achieving high-quality mathematics and science education? 

n Do your corporate philanthropic priorities help students and educators meet higher standards 
in mathematics and science? 

If your answers to any of these questions are at all disquieting, the following checklist can inform efforts 
to promote higher student achievement: 

U Work to increase the supply and quality of incoming 
mathematics and science teachers by advocating 
for policies, programs and investments that will 
make the teaching profession a more attractive 
career option. 

U "Lend" qualified employees to act as part- or full-time 
teachers in local schools, without incurring loss of 
pay or benefits. 

:-:] Actively participate in reward and incentive 
programs that recognize excellence in mathematics 
and science teaching in local schools as measured by 
improved student achievement. 

U Provide support for National Board for Professional 
Teaching Standards certification. 

U Make regular contributions of time. materials 
and resources to enhance instruction in 
mathematics and science education in local schools. 

4 
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Estimate of Costs in First Year 
Prepared by the U.S. Department of Education Budget Office 

Goal 1 

Goal 2 

Goal 3 

Action Strateqv Federal State/Local' Business 

Needs Assessment 2 3 $15,340,000 $7,660,000 

Summer Institutes's $1,214,000,000 $606,060,000 

Inquiry Groups26 $1,574,950,000 $786,300,000 

Leadership Traininq• $112,000,000 

Internet Portal $50,000,000 

Coordinatinq Council 

Rewards Proaram $500,000,000 

Scholarships (Exemplary Models)' $18,000,000 

Loan Forgiveness8 $36,000,000 

Academics/Fellows" '0 $120,000,000 

Induction/Partnerships/Incentives/Salaries To be determined locally 

Sub Total: $3,140,290,000 $1,400,020.000 $500,000,000 

Total: 

1 There are 56 units nationwide -- states. territories and Washington, O.C. 
2 Current authorizing legislation for the Eisenhower Professional Development State Grants (ESEA.llB) 

requires that each participating Local Education Agency match every two dollars of federal funding 

with one dollar of its own resources. Such local resources can come from other federal programs 

or from non-federal sources. The same ratio is used here for those Strategies in which it is 

most appropriate. 
3 First year, one time cost. 
4 First year. one time cost for 15,000 leaders. 
5 One-fifth of the math/science teaching force (340.000 per year) 
6 All K-12 math/science teachers (1. 7 million) 
7 Scholarships ottered (1.500/year) 
8 Loans offered (6.000/year) 
9 Stipends and operating expenses (3,000 Fellow/year) 

io Beginning in second year. an additional $30,000,000 needed for induction programs 

Public/Private 

$4,000,000 

$4,000,000 

SS,044,310,000 

September 2000 
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AUTHORITY 

The National Commission on Mathematics and Science 

Teaching for the 21st Century, (Commission! is established 

by the Secretary of Education and is governed by the 

proVls1ons of the Federal Advisory Committee Act ( FACA I 

(PL. 92-463, as amended: 5 U S.C.A. Appendix 2l. 

PURPOSE AND FUNCTIONS 

The Office of the Under Secretary serves as the principal 

advisor to the Secretary by directing, coordinating, and 

recommending Department policy. Therefore, the 

Commission has been established in this office for the 

purpose of: ( 1 l reviewing the current state of American K-
12 mathematics and science education with a focus on the 

challenges of teacher recruitment. preparation, retention, 

and professional growth and (2) articulating the steps 

needed to strengthen the classroom practice of math and 

science teachers. The Commission would produce a report 

describing specific action steps that federal, state, and local 

policymakers can take to address math and science teacher 

supply and quality issues. 

STRUaURE 

The Commission will be composed of not more than 

twenty-five membe~s. Members shall be appointed from, 

but not limited to, the following groups: current or recent 

members of Congress, Governors, Mayors, State 

Legislators, Chief State School Officers. Nobel laureates, 

CEOs, teachers, University presidents. principals, parents, 

students, public representatives, and other distinguished 

leaders in the fields of mathematics and science. Ex officio, 

non-voting members, of the Commission, include the 

Secretary of Education or his designee, the Secretary of 

Defense, the Secretary of Energy, the Secretary of 

Transportation, the NASA Administrator, the Director of 

the Office of Science and Technology Policy, the Director of 

the National Science Foundation, and the President of the 

National Academy of Sciences. 

Members shall be appointed by the Secretary for the 

duration of the Commission. Any vacancy in the 

Commission shall not affect its powers. but shall be filled in 

the same manner as the original appointment. The 

Secretary shall designate a member of the Commission to 

serve as the chairperson. 

The Under Secretary names the Oe;;if_'l1ated Federal 

Official !DFO 1 to the Commission. 

MEETINGS 

The Commission shall meet at the call of the 

Chairperson. with the concurrence of the Designated 

Federal Official or designee who is present at all 

meetings. The Commission shall meet at least four 

times, or more frequently, as may be necessary to carry 

out the Commission's responsibilities Meetings are 

open to the public except as may be determined 

otherwise by the Under Secretary in accordance with 

Section lO(d l of the FACA. Adequate public notification 

will be given in advance of each meeting. Meetings will 

be conducted and records of the proceedings kept, as 

required by applicable laws. 

A quorum of the Commission consists of a majority of 

the authorized members. 

ESTIMATED ANNUAL COST 

Members will serve without compensation. However. 

members may each receive reimbursement for travel 

expenses incident to attending Commission meetings, 

including per diem m lieu of subsistence, as authorized by 

the Federal travel regulations. Funds will be provided by 

the Department of Education to admirnster the 

Commission. The estimated annual person-years of staff 

support is: two (2) FTE. An estimated budget of $800,000 

over two fiscal years has been allotted for this Commission. 

REPORTS 

Not later than September 30, 2000. the Commission shall 

submit a report to the Secretary that contains a detailed 

statement of the findings and conclusions resulting 

from the study, together with the Commission's 

recommendations. The Secretary will then submit the 

report to the President and Congress together with the 

recommendations of the Commission. 

TERMINATION 
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the date of filing. 

APPROVED: 
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CHAPTER I 

INTRODUCTION 

Why would a student bring a weapon to school and without any explicable reason open 
fire on fellow students and teachers? Are schqol shooters angry? Are they crazy? ls their 
motive revenge? Hatred for the victims? A hunger for attention? 

The origins of human violence are complex. Thinkers, historians, and scientists have 
explored the issue for centuries, but answers remain elusive. The roots of a violent act are 
multiple, intricate, and intertwined. The mix of factors varies according to the individual and the 
circumstances. Understanding violence after it bas occurred is difficult enough. Trying to assess 
a threat and keep it from being carried out is even more of a challenge. 

This monograph presents a systematic procedure for threat assessment and intervention. 
The model is designed to be used by educators, mental health professionals and law enforcement 
agencies. Obviously, the same events that led the National Center for the Analysis of Violent 
Crime (NCAVC) to this subject have also led school administrators and law enforcement 
officials across the country to consider and develop their own policies and procedures for dealing 
with threats or acts of violence in schools. This model is offered in the hope that it may help 
refine and strengthen those efforts. Its fundamental building blocks are the threat assessment 
standards outlined in Chapter II, which provide a framework for evaluating a spoken, written, 
and symbolic threat, and the four-pronged assessment approach, which will be described in 
Chapter m and provides a logical, methodical process to examine the threatener and assess the 
risk that the threat will be carried out. 

_This model is 11~t a_ .. ''profile" of tlae ¢.tool &h.~rJ.~~ .or: .. ~.~~.t:.f~!~s.t. '!/tfanger signs 
polnting to the next adolescent who w.iU bring lethal 11iolence'to·a·scr~i;ol. rn:o°'Si'dri'ftgs do not 
~ist. Alt1'ough the .risk. of an actual shooting incident in any cme scl}ool is very low, threats 
of violence are potentially a problem in any school Once a tbr~at is ntade, ha.ving a fair, 
rational, and sta~dardiied method of e'1aluating and·respond.ing "to:·t.lr.r:eat5 ~~ ~ritically 
important. · 

NCA VC's Stt1dy a11d the Leesburg Symposium 

The monograph was developed from the concepts and principles developed by the FBI's 
NCA VC in nearly 25 years of experience in threat assessment.. ideas generated at a 1999 NCAVC 
.symposium on school shootings, and an in-depth review of eighteen school shooting cases. 
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In May, 1998
1 

the NCAVC initiated a research initiative to study the recent occurrences of 
school shootings, from a behavioral perspective. The original research was designed to study 
specific cases of scho'ol shootings or foiled attempts in order to develop a better und~tanding of 
these events -- the incident itself, and the shooter, his background, the school, and other social 
dynamics which may have influenced the crime. Eighteen cases were ultimately identified and 
included in the study. ('These cases are not identified in this monograph because of 
confidentiality issues.) 

The shooting at Columbine High School' in littleton, Colorado, in April 1999, shocked 
the country and gave new urgency to the FBrs re5earch effort. With the support of Attorney 
General Janet M. Reno and FBI Director Louis J. Freeh, the FBI's NCAVC invited 160 
educators, administrators, mental health professionals, law enforcement officers, and prosecutors 
to a symposium on school shootings and threat assessment The symposium took place in 
Leesburg, Virginia, in July 1999. In attendance were teachers and administrators from. all 
eighteen schools involved in the NCA VC study (including someone from each school who knew 
the shooter or would-be shooter personally), NCA V C staff members, and law enforcement 
officers who were involved in investigating each of the shootings. Also attending were experts. 
in disciplines including adolescent violence, mental health, suicidology, school dynamics, and 
family dynamics. 

The Scliool Shooter Phenomenon and Threat Assessment 

Adolescent violence in general, and homicides in particular, have decreased since 1993, 
but that hopeful trend has been somewhat obscured in the nationwide wave of concern over 
school shootings of the type examined in NCA VC's study. This recent fonn of a.dol~ent 
violence is in fact quite rare. But rhe sudden, senseless deaths of teenagers and teachers in the 
middle of a school day, for no comprehensible reason, is far more shocking and gets far more 
attention than the less extreme acts of violence that happen in schools every week. 

Under the intense spotlight of national media coverage, a tragedy such as the Columbine 
High School shooting spreads horror, shock, and fear to every comer of the country. Educators, 
mental health professionals, legislators, law enforcement officers, parents, students, and the rest 
of the public all share a sense of frustration and helplessness and a compulsion to take some 
quick action that can prevent similar incidents in the future. Though understandable, this 
impulse can lead communities to forget the wisdom of H. L. Mencken's aphorism: "For every 
problem, there is a solution which is simple; neat, and wrong." In a knee-jerk reaction, 
communities may resort to inflexible, one·size-fits-all policies on preventing or reacting to 
violence. 

Ooc response to the pressure for action may be an effort to identify the next shooter by 
developing a "pro.file" of the typical school shooter. This may sound like a reasonable preventive 
measure, but in practice, trying to draw up a catalogue or "checklist'' of warning signs to detect a 
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potential school shooter can be shortsighted. even dangerous. Such lists, publicized by the 
media, can end up unfairly labeling many nonviolent students as potentially dangerous or even 
lethal. In fact, a great'many adolescents who will never commit violent acts will show some of 
the behaviors or personality traits included on the list. 

In the wake ofa school shooting there is often an outcry for immediate response in the 
form of more stringent security precautions in schools or stricter laws aimed at school violence. 
However, these demands have been accompanied lzy little if any concerted and organized effort 
to understand the roots of school shooting incidents. How did a particular student come to the 
point of feeling that shooting fellow students and teachers was in some way an answer to his 
problems or emotional needs? Were there signs along the way- not a catalogue of traits 
identifying him as a predicted killer, but clues that could have indicated a need for help? What 
was the influence of family, friends, and community? 

The issue facing educators, law enforcement agencies, and the wider public is not how to 
predict school violence. Reliably predicting any type of violence is extremely difficult. 
Predicting th.at an individual who has never acted out violently in the past will do so in the future 
is still more difficult. Seeking to predict acts that occur as rarely as school shootings is almost 
impossible. This is simple statistical logic: when the incidence of any form of violence is very 
low and a vccy large number of people have identifiable risk factors, there is no reliable way to 
pick out from that large group the very few who will actually commit the violent act. 

After a violent incident has taken place, retracing an offenders past and identifying clues 
that in retrospect could have been signs of danger can yield significant, useful information. 
However, even clues that appear t~ help interpret past events should not be taken as predictors of 
similar events in the future. At this time, there is no research that has identified traits and 
characteristics that can reliably distinguish school shooters from other students. Many students 
appear to have traits and characteristics similar to those observed in students who were involved 
in school shootings. 

Misinformation About Scliool Shootings 

Though school shootings are extensively covered in the news media, the information 
available in news reports is not necessarily complete, accurate, or balanced. News coverage is 
inherently hasty and often relies on sources who themselves have incomplete or inaccurate 
information. And journalists ordinarily do not have access to police and other investigative 
reports that may contain highly significant but confidential information about a school shooting 
incident or about the backgrolind, previous activities. and traits of the student or students who_ 
carried out the shooting. 

To the extent tha.t academics, researchers, and other specialists writing in professional 
publications base their articles on news accounts or other public sources, these too should be 
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viewed with some reservations since they will also lack critical information available only in 
confidential school or law enforcement files. 

News coverage magnifi~ a number of widespread but wrong or unverified impressions of 
school shooters. Among them are: . 

• School violence is an epidemic. 

• All school shooters are alike. 

• The school shooter is always a loner. 

• School shootings are exclusively revenge motivated. 

• Easy acc~ss to weapons is THE most significant risk factor. 

• Unusual or aberrant behaviors, interests, hobbies, etc., are halhnarks of the student 
destined to become violent. 

School shootings and other forms of school violence are ~ot just a school's problem 
or a law enforcement problem. They involve schools, families, and the communities. An 
adolescent comes to school with a collective life experience, both positive and negative, 
shaped by the environments of family, school, peers, community, and culture. Out of that 
collective experience come values, prejudices, biases, emotions, and the student's responses 
to training, stress, and authority. His or ber behavior at school is affected by the entire 
range of experiences and influences. No one factor is decbive. By the same token, 
however, no one factor is completely without effect, which means that when a student has 
shown signs of potential violent behavior, schools and other community institutions do 
have the capacity - and the responsibility - to keep that potential from turning real . ., 

•nu: threats which some schools face may not hll within the upc:rience of the NCAVC. For example, some urban 
schools have e1.perienced threats not lil:e rhc threats represented in this monograph. Therefore, the applicability of the: 
rcc.ommcndarions made in this mono~ph may not covt:r all situations. 
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CHA.PTERII 

ASSESSING lliR.EATS 

All threats are NOT created equal. However, all threats should be acces;ed in a timely 
manner and decisions regarding how they are handled must be done quickly . . , 

In today·~ climate, some schools tend to adopt a one-size-fits-all approach to any mention 
of violence. The response to every threat is the same, regardless of its credibility or the 
likelihood that it will be carried out. ln the shock-wave of recent school shootings, this reaction 
may be understandable, but it is exaggerated - and perhaps dangerous, leading to potential 
underestimation of serious threats, overreaction to less serious ones, and unfairly punishing or 
stigmatizing students who are in fact not dangerous. A school that treats all threats as equal falls 
into the fallacy formulate.d by Abraham Maslow: "lfthe only tool you have is a hammer, you 
tend to see every problem as a nail." Every problem is not a nail. of course, and schools must 
recognize that every threat does not represent the same danger or require the same level of 
response. 

Some thre.ats can herald a clear and present danger of a tragedy o.n. the scale of Columbine 
High School. Others represent little or no real threat to anyone1s ·safety. N~ither should b~ 
ignored, but reacting to both in the same manner is ineffective and self-defeating. Iii every 
school, an established threat assessment procedure managed by properly trained staff can help 
school administrators and other school staff distinguish between different levels of threats and 
choose different appropriate responses. 

Threat assessment seeks to make an informed judgment on two questions: how credible 
and serious is the threat itself? And to what extent does the threatener appear to have the 
resources, intent, and motivation to carry out the threat? 

A systematic approach to threat assessment should be part of the nationwide approach 
advocated by Attorney General Janet Reno and Secretary of Education Richard W. Riley in a 
1998 letter to principals and teachers, call.ing for "an overall effort to make sure that every school 
in the Nation has a comprehensive violence prevention plan in place.'' Their letter, which 
introduced the joint Justice and Education Department publication ''Early Warning, Timely 
Response: A Guide to Safe Schools," added this cautionary advice: ''We also caution you to 
recognize that over labeling and using this guide to stigmatize children in a cursory way that 
leads to overreaction is harmful." 

The NCA VC threat assessment-intervention model presented in this paper can be used by 
educators, law enforceme?,t officers, mental health professionals, and others involved in school 
safety. It outlines a methodical procedure for evaluating a threat and the person making the 
threat, with the aim ofreacbing an informed judgment on the danger that a. violent act will 
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actually be carried out. To use the model effectively, those making the assessments should have 

appropriate training. 

What is a Threat? 

A threat is an expression of intent to do harm or act out violently against someone or 
something. A threat can be spoken, written, ors~bolic -- for example, motioning with one's 
bands as though.shooting at another person. 

Threat assessment rests on two critical principles: first, that all threats and a\hbreateners 
are not equal~ second. that roost threateners are 'llnlikely .. to·.cany out.their threat. However, all 
threats must be taken seriously and evaluated. · . · 

In NCAVC's experience, most threats are made anonymously or tmder a false name. 
Because threat assessment relies heavily on evaluating the threatener's background. personality, 
lifestyle, and resources, identifying the threatener is necessary for an informed assessment to be 
made -- and also so criminal charges can be brought if the threat is serious enough to warrant 
prosecution. If the threatener's identity cannot be detennined, the response will have to be based 
on an assessment of the threat alone. That assessment may change if the threatener is eventually 
identified: a threat that was considered low risk may be rated as more serious if new information 
suggests the threatener is dangerous, or conversely, an assessment of high risk may be scaled 
down if the threatener is identified and found not to have the intent. ability, means, or motive to 
carry out the threat. 

Motivation 

Threats are made for a variety of reasons. A threat may be a warning signal, a reaction to 
fear of punislunent or some other-anxiety, or a. demand for attention. It may be intended to taunt; 
to intimidate; to assert power or control; to punish; to manipulate or coerce:; to frighten; to 
terrorize; to compel someone to do something; to strike back for an injury, injustice or slight; to 
disrupt someone's or some institution's life~ to test authority, or to protect oneself. The emotions 
that underlie a threat can be love; hate; fear; rage; or desire for attention, revenge, excitement, or 
recognition. 

Motivation can never be known with complete certainty, but to the extent possible1 

understanding motive is a key element in evaluating a threat. A threat will reflect the threatener's 
mental and emotional state at the time the threat was made, but it is important to remember that a 
state of mind can be temporarily but strongly influenced by alcohol or drugs, or a precipitating 
incident such as a romantic breakup, failing grades, or conflict with a parent After a person has 
absorbed an emotional setback and calmed down, or when the effects of alcohol or drugs have 
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worn off, his motivation to act on a violent threat may also have diminished. 

Signposts 

In general, people do not switch instantly from nonviolence to violence. Nonviolent 
people do not "snap" or decide on the spur of the moment to meet a problem by using violence. 
Instead, the path toward violence is an evolutionary one, with signposts along the way. A threat 
is one observable behavior; others may be broGdin~ about .frustration or disappointment, fantasi.e~ 
of destruction or revenge, in conversations, writings, drawings, and other actions. 

Types of Thre4ts 

Threats can be classed in four categories: direct, indirect, veiled, or conditional. 

A direct threat identifies a specific: act against a specific target and is delivered in a 
straightforward., clear, and explicit manner: 111 am going to place a bomb in the school's gym. 11 

An indirect threar tend to be vague, unclear, and ambiguous. The plan, the intended 
victim, the motivation, and other aspects of the threat are masked or equivocal: '1lfl wanted to, I 
could kill everyone at this school!'' While violence is implied, the threat is phrased tentatively -­
"Ifl wanted to'' -- and suggests that a violent act COULD occur, not that it WILL occur. 

A veiled threal is one that strongly implies but does not explicitly threaten violence. "We 
would be better off without you around anymore" clearly hints at a possible violent act, but 
leaves it to the potential victim to interpret the message and give a definite meaning to the threat. 

A conditional threat is the type of threat often seen in extortion cases. It warns that a 
violent act will happen unless certain demands or terms are met: "If you don't pay me one million 
dollars, I will place a bomb in the school." 

Factors in Threat Assessment 

Specific, plausible details are a critical fac.tor in evaluating a threat. Details can include 
the identity of the victim or victims; the reason for making the threat; the means, weapon, and 
method by which it is to be carried out; the date, time, and place where the threatened act will 
occur; and concrete information about plans or preparations that have already been ma.de. 

Specific details can indicate that substantial thought, planning, and preparatory steps have 
already been taken, suggesting a higher risk that the threatener will follow through on his threat. 
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Similarly, a lack of.detail suggests the threatener may not have thought thJough all of the 
contingencies, has not actually taken steps to carry out the threat, and may not seriously intend 
violence but is "blowing off steam" over some frustration or seeking to frighten or intimidate a 
particular victim or disrupt a school'~ events or routine. 

Details that are specific but not logical or plausible may indicate a less serious threat For 
example, a high school student writes that he intends to detonate hundreds of pounds of 
plutonium in the school's auditorium th,e following day at lunch time. The threat is detailed, 
stating a specific time, place, and weapon. But lhe details are unpersuasive. Plutomum is almost .. 
impossible to obtain, legally or on the black market. It is expensive, hard to transport, and very 
dangerous to handle, and a complex high explosive detonation is required to set off a nuclear 
reaction. No high school student is likely to have any plutonium at all, much less hundreds of 
pounds, nor would he have the knowledge or complex equipment to detonate it. A threat this 
unrealistic is obviously unlikely to be earned out. 

The emotional content of cz threat can be an important clue to the threatener's mental 
state. Emotions are conveyed by melodramatic words and unusual punctuation -- ''I hate 
you!!!!!" "You have ruined my life!!!!" "May God have mercy on your soul!! l ! " -- or in excited, 
incoherent passages that may refer to God or other.religious beings or deliver an ultimatum. 

Though emotionally charged threats can tell the assessor something about the 
temperament of the threatener, they a.re not a measure of danger. They may sound frightening, 
but no correlation has been established between the emotional intensity in a threat and the risk 
that it will be carried out. 

Precipitating stressors are incidents, circwnstances, reactions, or situations which can 
trigger a threat. The precipitating event may seem insignificant and have no direct relevance to 
the threat, but nonetheless becomes a catalyst. For ex.ample, a student has a fight with his mother 
before going to school. The argument may have been a minor one over an issue that had nothing 
to do with school, but it sets off an emotional chain reaction leading the student to threaten 
another student at school that day-- possibly something he has thought about in the past. 

The impact of a precipitating ev:ent will obviously depend on "pre-disposing factors": 
underlying personality traits, characteristics, and temperament that predispose an adolescent to 
fantasize about violence or act violently. Accordingly, information about a temporary "trigger'' 
must be considered together with broader information about these underlying factors, such as a 
student's vulnerability to loss and depression. 

Le11els of Risk 

Low Le.vet of ·Threat: A threat which poses a minixn.al risk to the victim and public safety. 

* ·Thr.~at is .. vague and indirect. 
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* Information contained-within the threat is inconsistent, implausible or lacks detail. 
* Threat lacks realism. * Content of the threat suggests pe?Son is unlikely to cany it out. 

t-'.14 

Medium Ll!lM?I of Threat: A.threat which could be .carried out, although it way not appear 
entirely realistic. 

* Threat is more direct and more concrete than a low level threat. 
* Wording in the threat suggests that the tmeatencr has given 50me thought to how the • 

act will be carried out 
* There may be a general indication of a possible place and time (though these signs still 

fall well short of a detailed plan). 
* There is no strong indication that the threatener has taken preparatory steps, although 

there may be some veiled reference or ambiguous or inconclusive evidence pointing to 
that possibility-- an allusion to a book or movie that shows the planning of a violent 
act, or a vague, general statement about the availability of weapons. 

* There may be a specific statement seeking to convey that the threat is not empty: "rm 
serious!" or ''!really mean this!" 

High Level of Threat: A threat that appears to pose an imminent and serious danger to 
the safety of others. 

* Threat is direct, specific and plausible. 
* Threat suggests concrete steps have been taken toward canying it out, for example, 

statements indicating that the threatener has acquired or practiced with a weapon or 
has had the victim under su~eillance. 

Example: "At eight o'clock tomorrow morning, I intend to shoot the principal That's 
whe11 he is in the office by himself. I ha\le a 9mm. Believe me, I know what I am doing. I am 
sick and tired of the way he runs this school" This threat is direct, specific as to the vicrim, 
motivation, weapon, place, and time, and indicates that the threatener knows hi.s target's schedule 
and has made preparations to act on the threat. 

NCAVC's experience in analyzing a wide range of threatening communications suggests 
that in general, the more direct and detailed a threat is, the more serious the risk of its being acted 
on. A threat that is assessed as high level will almost always require immediate law enforcement 
intervention. 

In some cases, the distinction between the levels of threat may not be as 6ovi0us, and 
there will be overlap between.the categories. Generally, obtaining additional information about. 
either the threat or the threatener will help in clarifying any confusion. What is important is that 
schools be able to recognize and act on the most serious threats, and then address all other threats 
appropriately and in a standardized and timely fashion. 
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CHAPTER III 

FOUR-PRONGED ASSESSMENT APPROACH 

The Four-Pronged Assessment Model 

' 
This model is designed to assess someone who has made a threat &nd evaluate the 

likelihood that the threat will actually be carried out. Anyone can deliver a spoken or written 
message that sounds foreboding or sinister, but evaluating the threat alone will not establish if the 
person making it has the intention, the ability, or the means to act on the threat. To make that 
determination, assessing the threatener is critical. 

Educators, law enforcement, mental health professionals and others must realize they 
cannot handle threats in the same ''old" way. Those tasked with a.ssess.ing threats must be trained 
in the basic concepts of threat assessment, personality assessment and risk assessment as 
presented in this monograph, and realize the importance of assessing all threats in a timely 
manner. 

What information about students can help us tell which threateners are likely to cany out 
their threats? Their age? Their grades in chemistry class? Their socioeconomic level? The 
experience of the NCA VC is that frequently, only limited information is known about someone 
being evaluated for threat assessment, or information may be available only in certain areas - a 
student's academic record, or family life, or health. All aspects of a threatenefs' life'!m~·be· · · 
considered when evaluating whether a threat is likely to be carried out. Tills model provid~ a 
framework for evaluating a student in order to determine if he or she has the motivation. means, 
and intent to carry out a proclaimed threat. The assessment is based on the "totality of the 
circumstances" known about the student in four major areas: (One of the most important 
recommendations of this monograph is that additional empirical research be conducted in the 
area of threat assessment and school violence. Fallowing this additional research, it may be 
determined that one or more of the four prongs plays a more significant role than the others in 
threat assessment.) 

Prong One: Personality of the student 

Prong Two: Family dynamics 

Prong Three: School dyDamics and the student's role in those dynamics 

Prong Four: Social dynamics 

Here is how the Four-Pronged Assessment Model can be used when a threat is received at 
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a school: A preliminary assessment is done on the threat itself, as outlined in the preceding 
chapter. If the threatener's identity is known, a threat assessor quickly collects as much 
information as is available in the four categories. The assessor may be a school psychologist, 
counselor, or othe.r staff member or specialist who has been designated and trained for this task. 
Information can come from the asses~or's personal knowledge of the student or can be sougllt 
from teachers, staff, other students (when appropriate), parents, and other appropriate so~es 
-such as law enforcement agencies or mental health specialists. 

If the student appears to have serious prob~ems in che majority of the four prongs or areas 
and if the threat is assessed as high or medium level, the threat should be taken more seriously 
and appropriate intervention by school authorities and/or law enforceme~t should be initiated as 
quickly as possible. 

In order to effect a rapid assessment, it may not be possible to evaluate a student 
thoroughly in each of the four prongs. Nonetheless, having as much information as possible 
about a student and his or her life is important in order to determine if that student is capable and 
wider enough stressors to carry out a threat. 

The following section outlines factors to be considered in each of the fC?ur prongs: 

Personality of the Student: Behavior Characteristics a11d Traits 

According to Webster's, personality is "the pattern of collective character, behavioral., 
temperamental. emotional, and mental traits of an individual." This pattern is a product of both 
inherited temperament and environmental influences. Personality shapes how people 
consistently view the world and themselves and how they interact with others. Forming an 
accW"ate impression of someone's personality requires observing his or her behavior O'ICI a period 
of time and in a wide variety of situations. 

Understanding adolescent personality development is extremely important in assessing 
any threat made by someone in that age group. An adolescent's personality is not yet crystallized. 
It is still developing. During adolescence, young people are likely to explore or engage in what 
others perceive as strange behavior. Adolescents struggle with vulnerability and acceptance ("am 
I lovable and able to love?"), with questions of independence and dependence, and with how to 
deal with authority, among other difficult issues.1 • • 

1The 1999 Institucea of Medicine's (ICM) Reper~ on Adolescents, published by che 
National Science Foundation, ataCeS ~~at adolescence is rrequently divided into chree 
st~ges: early (ages 10-14) involving biological pube~ty, sexual ana psycnological 
awakening and selt-awareness; udd~le (ages l5-l7l a ci~e of increased auconomy and 
experimentation an..d late (ages 18 to early 2C's) !or chose who delay entry into adult 
independence and autonomy. Each stage produces opportunities, challenges and risk&. 
For example, most {60 percent •l experiment with aleohol and d.u9G before age 15. · 

11 



SEP-06-2000 11:55 ED-SAFE&DRUG-FREE SCHOOLS c..uc.. "-'-'~ ' . - . 

f 
! 

I 

\..J 

Clues to a student's personality can come from observing behavior when the student is: 

• Coping with conflicts, disappointments, failures, insults, or other stresses encountered 

in ever)'day life. 

• Expressing anger or rage, :frustration, disappointment, humiliation, s3dness, or similar 

feelings. 

• Demonstrating or failing to demonst{ate resiliency after a setback, a failure, real oi:_ 
perceived criticism, disappointment, or other negative experiences. 

• Demonstrating how the student feels about himseU: what kind of person the student 
imagines himself or herself to be, and how the stu~ent believes he or she appears to others. 

• Responding to rules, instruction, or authority figures. 

• Demonstrating and expressing a desire or need for control, attention, respect, 
admiration, confrontation, or other needs. 

•.Demonstrating or failing to demonstrate empathy with the feelings and experi.ences of 
others. 

• Demonstrating his or her attitude toward others. (For example, does the student vie.~ 
others as inferior or with disrespect?) 

Assessors who have not been able to observe a student first-hand should seek infonnation 
from those who knew the student before he or she made a threat. 

Vvv' 

Teasin~ and physical fighting is more freC}lJent at ages ll-14 than a~e 16-,t("'} -~ 
Violent criminal activity generally peaks between the ages of is-11. A1'out~ercent 
of the adolescent popu.la~ion is at high risk for psycho-aoci~oblems and poo~ 
d.evelopment::al o~tcornes such as academic failure, alcohol __ ;ulct-o r drug abuse, 
delinquency and problems with the law and violance. ~ency per nt have a diagno~able 
mental health disorder at sometima during adolescence, t ' est rate for any age 
group through the life-span. Adolescents arc more diverse and heterogeneous thon 
originally believea. Important interaction between hortnonal, social, and 
environ~ental factors shape development and behavior during thia period. The ICM 
report5 that the Bocial context in which the adoleacent is developing has markedly 
c~anged during the past decade - with an increase in many negative factors, including 
less aoult supervi~ion. Adolescence now pegins earlier - a& early as age nina • and 
is 5econd only to infancy in gro~th and change. Their social cognition is different 
from adults and strongl ' s e a e • decision-making. They e~perience 
emotions-more inte than adults, process infortna · n differently. and as a result 
make dec~sions ferently. Theae faetore are eritieal or evaluators to be skilled 
in recognizi the information gathered and observatioas f youth. It is importa.nc to 
observe and ather infotmation in order to understand th context of adolescent 
development ( D"'Yer, personal communication, Februa 000). 
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Fami/.y 'Dynamics 

family dynamics a.fc patterns of behavior, thinking. beliefs, traditions, roles, customs and 
values that exist in a family. When f ~htdent has made a threat, knowledge of the dynamics 
within the srudent's family - and bow those dynamics are perceived by both the student and the 
parents - is a key factor in understanding circumstances and stresses in the student's life that 
could play a role in any decision to carry out the threat. 

School Dyftamics 

School dynamics are patterns ofbehavior, thinking, beliefs, customs, traditions, roles and 
values that exist in a school's culture. Some of these patterns can be obvious, and others subtle. 
Identifying those behaviors which a;e formally or inform.ally valued and rewarded in a school 
helps explain why some students get more approval and attention from school authorities and 
have more prestige among their fellow students. It can alstexplain the "role" a particular student 
is given by the school's culture, and bow the student mays e himself or herself fitting in, or 
failing to fit in, with the school's value system. \e . .\t . 

Students and staff may have very different perceptions of the culture, customs. and values 
in their school. Assessors need to be aware of how a school's dynamics are seen by students. A 
big discrepancy between students' perceptions and the administration's can frself be a significanr 
piece of information for the assessor. · 

The relationship between school dynamics and threat assessment has not been empirically 
established and therefore its level of significance can either increase or decrease depending on 
additional research into these cases. However, assessors need to liave some level of 
undersu~nding of the particular dy~amic$ in their school heca11se the sd1ool can 11/timately 
become the scene of the crime. 

Social Dy11amics 

-· 
Social dynamic;s are patterns of behavior, thinking. beliefs. customs, traditions, and roles 

that exist in the larger community where students live. These patterns also have an impaec on 
students' behavior. their feelings about themselves, their outlook on life, attitudes, perceived 
options, and lifestyle practices. An adolescent's beliefs and opinions, his choices of friends, 
activities, aitertairum:nt, and reading material, and his attitudes toward ~uch things as drugs, 
alcohol, and wc:apons will all reflect in some fashion the social dynamics of the community 
where he lives and goes to school. 

13 
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Within the larger community, an adolescent's peer group plays an especially crucial role 
in influencing attitudes aud beha¥ior. Information about a student's choice of friends and 
relations with his pecis can provide valuable clues to his attitudes, sense of identity, and possible 
decisions about acting or not acting on a threat. 

,. 
' 
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CHAPTER IV 

FINDINGS 

This chapter lists certain types of behavior, personality traits, and circumstances in the 
family, school, and community environment that should be regarded as warning signs if all or 
most of them - in all four categories - seem to :6.t a student who has made a threat . . , 

It should be strongly emphasized that th~ list is not intended a5 a checklist to 
predict future violent behavior by a student who bas not acted violently or threatened 
violence. Ra1her, the list should be considered aft~r a stude11t hos 111ade some type of threat 
and an assessment ha.s been Jl!VelopeJ using the four-pronged modeL lf·the.a·sse.ssment 
shows evidence of these characteristics, behaviors and consistent problems in. all four areas 
or prongs, it can indicale that the student may be fantasizing about acting OD the threat, 
has the motivation to carry out the violent act, or has actually taken steps to carry out a 
t~reaL 

The following cautions should also be emphasized: 

1. No one or two traits or characteristics should be co11Sider:ecl in 'isolriiion or give11 · 
more weight than the others. Any of these emits, or several, can be seen in students who are not 
contemplating a school shooting or other act of violence. The key to identifying a potentially . 
dangerous threatener ~der this four-pronged assessment model is that there is evidence of 
problems on nearly every item in each c:>f the four areas. ~ ~" \1\6\) ~ ~~ \ _ ~ - 1 

2. Behavior is an expression of personality, bu.tone bad day may not r.efle'Ct a studenr's 
real personality or usual behavior pattern. Accurately evaluating someone's behavior requir~ 
establishing a baseline -- how he or she typically behaves most of the time. Those responsible 
for assessing a student should seek information from people who have known the student over a 
period of time and have been able to observe him in varying situations and with a variety of 
people. 

3. Many of the behaYiors and traits listed below are seen in depressed adolescents with · 
narcissistic personality characteristics and ocher possible memal health problems. Despite the 
overlap between this list and diagnostic symptoms, evaluarion u.nder the four-pronged lhreat 
assessment model cannot be a subslitwle for a clinical diagnosis of men.ta/ illness. Signs of 
serious mental illness and/or substance abuse disorders can significantly elevate the risk for 
violence and should be evaluated by a mental health professional. 

' 
The following list of behaviors and traits, grouped in the four areas of the assessment 

model, was developed from three sources: NCA VC's extensive experience in assessing threats, 
including current cases of threats made in schools; ideas presented at the 1999 Leesburg 
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symposium; and NCAVC's intensive review of eighteen school shooting c 

Subject to the ·cautionary points mentioned above. the list id 
personility traits and family, school and social dynamics that may 

fies particular behaviors, 
associated wi'Ch violence. 

-..J 

Prong One: Personality Traits and Beha'Vi r . t\\ ~ ~ Chb ctt,\'~ 
rp~ ~\v.' ~~ eM 

•Leakage ~ , ·, 'r;i~ 
"Leakage" occurs when a student inte . onall . tentionally reveals clues to feelings, 

thoughts, fantasies, attitudes, or intentions that may signal an impending violent act. These clues 
can take the form of subtle threats, boasts, innuendos, predictions, or ultimatums. They may be 
spoken or conveyed in stories, diary entries, essays, poems, letters, songs, drawings, doodles, 
tanoos, or '-ideos. 

Another fonn of leakage involves efforts to get unwitting friends or classmates to help 
with preparations for a violent act, at times through deception (for examp)e, the student asks a 
friend to obtain ammunition for him because he is going hunting). 

Leakage can be a cry for help, a sign of inner conflict. or boasts that may look empty but 
acrually express a serious ~hreat. Leakage is considered to be one of the most important clues .. 
that may precede an adolescent's violent act. 

An example of leakage could be a student who shows a recurring 
preoccupation with themes of violence, hopelessness, despair, hatred, 
isolation, loneliness7 nihilism, or an ''end-of-the-world" philosophy. Those 
themes may be expressed in conversation or in jokes or io seemingly oflband 
~omments to friends, teachers, other school employees, parents, or siblings. 
Statements may be subtle, or immediately minimized by comments sucb as, 
"I was just joking," or ''I didn't really mean that." 

Another example of leakage could be recurrent themes of destruction or 
violence appearing in a student•s writing or artwork. The themes may 
involve hatred, prejudice, death, dismembenneot, mutilation of self or 
others, bleeding, use of excessively destructive weapons, homicide, or suicide. 
Many adolescents are fascinated with violence and the macabre, and writings 
and drawings on these themes can be a reOec::tion of a harmless but rich and 
creative fantasy life. Some adolescents, however, seem so obsessed witb these 
thame1 that rbey emerge no matter what the subject matter, the conversation, 
the assignment, or the joke. In an actual case, a student was taking a home 
economics class and was assigned to bake something. He baked a cake in the 
shape of a guu. His school writings and other work slso contained l"ecurrent 
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themes of violence. 

• Low Toler1111ce for ·Frustration 

The student is easily "'"'ised, insulted, angered, and hurt by real or perceived injustices 
done to him by others and has great difficulty tolerating frustration. 

• Poor Coping Skilu 

The student consistently shows little 'if any ability to deal with frustration, criticism. -
disappointment, failure, ~jcction, or hwniliation. His or her response is typically inappropriate, 
exaggerated, immature, or disproportionate. 

• Lack of Resiliency 

The student lacks resiliency and is :.ma.hie to bcunce b&ck even when some time bas 
elapsed since a frustrating or disappojnting experience, a setback. or putdown. 

• Failed Love Relationship 

The student may feel rejected or humiliated after the end of a love relationship," and 
cannot accept or come to terms with the-rejection.· 

• "I11justice Collector" 

The student nurses resentment over real or perceived injustices. No matter how much 
time has passed, the "injustice collector" will not forget or forgive chose wrongs or the people he 
or she believes are responsible. The student may keep a hit list with the names of people he feels 
have wronged him. 

• Signs of Depression 

The student shows features of depression such as lethargy, physical farigue, a morose or 
dark outlook on life, a sc::nse of malaise, and loss of interest in activities that he once enjoyed. 

Adolescents may show different signs than those normally associated with depression. 
Some depressed adolescents may display unpredictable and uncontrolled outbursts of anger, a 
generalized and excessive hatred toward everyone else, and feelings of hopelessness about the 
future. Other behaviors might include psychomotor agitation, restlessness. inattention. sleep and 
eating disorders, and a markedly diminished interest in almost all activities that previously 
occupied and interested him. The srudent may have difficulty articulating these extreme feelings. 
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• Norclssum 

The student is.self-centered, lacks insight into others' needs and/or feelingsJ·and blames 
othcra for failures and disappointments. The narcissistic student may embrace the role of a 
victim to elicit sympathy and to feel temporarily superior to others. He or -l.r. displays signs of 
paranoia, and assumes an attitude of self-importance or grandiosity that masks feelings of 
wiworthinc:ss (Malmquist, 1996). A narcissistic student may be either very thin-skinned or very 
thick-skinned in responding to criticism. 

• Alienation 

The student consistently behaves as though he feels different or estranged from others. 
'Ibis sense of separateness js more than just being a loner. It can involve feelings of isolation, 
sadness, loneliness. not belonging, and not .fitting in. 

• Dehumanizes Oth~!'S 

The student consistently fails to see othen> as fellow humans. He characteristically views 
other people as "nonpersons'' or objects to be thwarted. This attitude may appear in the student's 
writings and artwork, in interactions with others, or in comments during conversation. 

• Lack of Empathy 

The student shows an inability to understand the feelings of others. and appears 
unconcerned about anyone else's feelings, When others show emotion, the student may ridicule 
them as weak or stupid. 

• Exaggerated Sense of Entitlement 

The student constantly expects special treatment and consideration, and reacts negatively 
if he do~sn't get the treatment he feels entitled to. 

• Attitude of Superiority 

The student has a sense of being superior and presents himself as smarter, more creative, 
more talented, more· experienced, and more worldly than others. 

• Exaggerated or l'a.thologica.l Need for Attention 

The student shows an exaggerat~d. even pathological, need for attention, whether positive 
or negative, no matter what !he circumstances. 
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• Extuna/i.:es Blame 

The student consistently refuses to take responsibility for his or her own actions and 
typically faults other people, events or situations. for any failin~ or shortcomings. In placing 
blame, the student frequent'·· c:.eems impervious to rational argument and common sense. 

•Ma.sics Low Self-esteem 

Though he may display an arrogant. self-glorifying attitude, the student's conduct. often 
. ' .. 

appea:n;. to veil an underlying low self-esteem. He avoids high visibility or involvement in school 
activities, and other students may consider him a nonentity. 

• A11ger MtUJagement Problems 

Rather than expressing anger in appropriate ways and in appropriate circumstances, the 
student consist~tly tends to burst out in temper tantrums or melodramatic displays, or lo brood 
in sulky. seething silence. The anger may be noticeably out of proportion to the cause, or may be 
redirected toward people who had nothing.to do with the original incident. 

His anger may come in llllpredictable and uncontrollable outbursts, and may be 
accompanied by expressions of unfounded prejudice. dislike. or even hatred toward individuals 
or groups. 

• lntolera,.ce 

The student oft.en expresses racial or religious prejudice or intolerant attitudes toward 
minorities. or displays slogans or symbols of intolerance in tattoos, jewelry, clothing. bumper 
stickers, or book covers. 

• lnapp_ropri(l.te Humor . 
The student's humor is consistently inappropriate. Jokes or humorous comments tend to 

be macabre, insulting, belittling, or mean. 

• Seeks to Manipulate Others 

The student consistently attempts to con and manipulate others and w]n their trust so they . 
will rationalize any signs of aberrant or threatening behavior. 

• Lack of Trust 

' The student is untrusting and chronically suspicious of others' motives and intentions. 
This lack of trUSt may approach a clinically paranoid state. He may express the belief that society 
has no trustworthy institution or mechanism for achieving justice or resolving conflict, and that if 
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something bothers him, he has to settle it in his own. way. 

• Dosed Social Group 

The student appears introverted, with ac.quaintances rather than e<-:":llds, or ~sociates only 
with a single small group that seems to exclude everyone else. Students who threaten or carry 
out violent acts are not necessarily loneni in the classic sense, and the composition and qualities 
of peer groups can be important pieces of information in assessing the danger that a threat will be 
acted on. 

• Change of Behavior 

,. 
' 

The student's behavior changes dramatically. His academic performance may decline, or 
he may show a reckless disregard for school rules, schedules, dress codes, and other regulations. 

• Rigid and Opinionated 

The student appears rigid, judgmental and cynical, and voices strong opinions on subjects 
about which he or she has little knowledge. He disregards facts, logic, and reasoning that might 
challenge these opinions. 

• Unusual I11teres1 i11 Se1uatio11al Violence 

The student demonstrates an unusual interest in school shootings and other heavily 
publicized acts of violence. He may declare his admiration for those who committed the acts, or 
may criticize them for "incompetence"_ or failing to kill enough people. He may explicitly 
express a desire to carry out a similar act in his own school, possibly as an act of "justice." 

• Fascination tvith Viole11ce-Filled Entertainment 

The student demonstrates an unusual fascination with movies, TV shows, computer 
games, music videos or printed material that focus intensively on themes of violence, hatred, 
control, power, death, and destruction. He may incessantly watch one movie or read and reread 
one book with violent content, perhaps involving school violence. Themes of hatred, violence, 
weapons, and mass destruction recur in virtually all his activities, ~obbies, and pastimes. 

The student spends inordinate amounts of time playing video games with violent themes, 
and seems more interested in the violent images than in the game itself. 

On the Internet, the student regularly searches for web sites involving violence, weapons, 
and other disturbing subjects. There is evidence the student has downlpaded and k~t material 
from ihese sites. 
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~ Negat:itle Role Models 

The student may be drawn to negative, inappropriate role models such as Hitler, Satan, or 
others associated with violence and destruction. 

• Behavior Appears Relewurt to Carrying 01.lt a Threat 

The student appears to be increasingly occupied in activities that could be related to 

c;anying out a threat - for example, spending unusual amotm.ts of time practicing with firearms 
or on various violent websites. The time sp~ in these activities has noticeably begun to exciude 
normal everyday pursuits such as homework. attending classes, goi~g to work, and spending time 
with friends. 

Prong Two: Family Dynamics 

• Turbulent Parent-Child Relationship 

The student's relationsrup with his parents is particularly difficult or turbulent. This 
difficulty or turbulence can be uniquely evident following a variety of factors, including recent or 
multiple moves, loss of a parent, addition of a step parent, etc. He expresses contempt for his 
parents and dismisses or rejects their role in his life. There is evidence of violence occurring 
within the student's home. 

•Acceptance of Pathological Behavior 

Parents do not react to behavior that most parents would find very disturbing or abnormal. 
They appear unable to recognize or acknowledge problems in their children and respond quite 
defensively to any real or perceived criticism of their child. If contacted by school officials or 
staff about the child's troubling behavior, the parents appear unconcerned, minimize the problem, 
or reject the reports altogether even if the child's misconduct is obvious and significant. 

•Access lo Weapons 

The family keeps guns or other weapons or explosive materials in the home, accessible to 
the student. More important, weapons are treated carelessly, without normal safety precautions; 
for example, guns are not locked away and are left loaded. Parents or a significant role model 
may handle weapons casually or recklessly and in doing so may convey to children that a weapon 
can be a useful and normal means of intimidating someone else or settling a dispute. 
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• Lack of Intimacy 

The family appears to lack intimacy and closeness. The family has moved frequently 
and/or recently. 

•Student "Rules th~ Roost'' 

The parents set few or no limits on the child's conduct, and regularly give in to his 
demands. The student insists on an inordinate degree of privacy, and parents have little 
information about his activities, school life, mends, or other relationships. 

The parents seem intimidated by their chi.Id. They may fear he will attack them 
physically if they confront or frustrate him, or tbey may be unwilling to face an emotional 
outburst., or they may be afraid tl)at upsetting the child will spark an emotional crisis. Traditional 
family roles are reversed: for example, the child acts as if he were the authority figure, while 
parents act as. if they were the children. 

• No Lim~s OI' Monitoring of TV and Internet 

Parents do not supervise, limit or monitor the sti1dent's television watching or his use of 
the Internet. The student may have a TV in his own room or is otherwise free without any limits 
to spend as much time as he likes watching violent or otherwise inappropriate shows. The 
student spends a great deal of time watching television rather than in activities with family or 
fu~- . 

Similarly, parents do not monitor computer use or lnt~rnet access. The student.may know 
much more about computers than the parents do, and the computer may be considered off limits 
to the parents while the student is secretive about his computer use, which may involve violent 
games or Internet research on violence, weapons, or other disturbing subjects. 

Prong Three: Scl100/ Dynamics 

Student appears to b 
school activities. 

• Tolerance for Disrespectful Behavior 

The school does little to prevent or pwlish disrespectful behavi6r between individual 
students or groups of students. Bullying is pan of the school culture and school authorities seem 
oblivious to it, seldom or never intervening or doing so only selectively. Students frequently act 
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in the roles of bully, victim, or bystander (sometimes, the same student plays diffc:rcnt roles in 
different circumstances). The school atmosphere promotes racial or class divisions or allows 
chem to remain unchallenged: 

The use of discipline is inequitably applied - or has the perception of being inequitably 
applied by srudents and/or' staff. 

• lnflexihle Culture 

The school's culture-· official and Wlofficial patterns of behavior, values, and 
relationships among students, teachers, staff, and admjn;strators - is static, unyieldinF1 and 
insensitive to changes in society and the changing needs of newer students and staff. 

• Peckir.g Order Amo;ig Students 

Certain groups of students arc officially or unofficially given more prestige and respect 
than others. Both school officials and the student body treat those in ~he high-prestige groups as 
though they are more important or more valuable to the school than other students. 

• Code of Silence 

A "code of silence'' prevails among students. Few feel they can safely tell teachers or 
administrators if they are concerned about another srudent's behavior or attitudes. Little trust 
exists between students and staff. 

• Unsuper11ised Computer Access 

~ccess to computers and the Internet is unsupervised and unmonitored. Students are able 
to use the school's computers to play violent computer games or to explore inappropriate web 
sites such as those that promote violent hate groups or give instructions for bomb-making. 

Schools should maintain documentation of all prior incidents Of problems involving 
students so it can be considered in future threat assessments. 

Prong Four; Social Dynamics 

• Media, Entertainment, Teclmology 

The student has easy and wunonitored access to movies, television shows, computer 
games, and Internet sites with themes and images of extreme violence. 
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The student is.intensely and exclusively involved with a group who share a fascination 
with violence or extremist beliefs. The group excludes others who do not share its inttRSts or 
ideas. As a result, the student spends little or no time with anyt.-· who thinks differently and is 
shielded from the "rt:ality check" tbat might come from hearing other views or perceptions. · 

• The Copycat Effect 

School shootings and other violent inddents that receive intense media anention can 
generate threats or copycat violence elsewhere. Copycat behavior is very common, in fact. 
Anecdotal evidence strongly indicates that threats increase in schools nationwide after a shooting 
has occurred anywhere in the United States. Students, teachen;, school administrators and law 
enforcement officials should be more vigilant in noting disturbing student behavior in the days 
and weeks or even several months following a. heavily publicized incident elsewhere in the 
CO\:.D~. 
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CHAPTERV 

THE INTERVENTION PROCESS 

A school cannot ignore any threat of violence. Plausible or not, every threat must be 
taken seriously, investigated, and responded to. A clear, vigorous response is essential for three 
reasons: first and most important, to make sure that students, teachers, and staff are safe (that is, 
that a tlrn;at will not be carried out); secon4, to',assure that they will feel safe; and third, to assu'i-e 
that the per.;on making the threat will be .supervised and given the treatment that is appropriate 
and necessary to avoid future danger to others or himself. 

It is not the purpose of this paper to recommend any specific forms of intervention.far a 
particular srudent or type of threal School disciplinary policies and appropriate treatment 
approaches should be determined by school 2.d.-ninistrators and counseling staff, mental health 
professionals, and other specialists. Rather, the following discussion focuses ori two specific 
issues: (1) the need for schools to adopt a well thought-out system for responding to threats. and 
(2) guidelines for the role of law enforcement agencies in the threat-response proce.ss. 

Threa1 Man11gement In Schools 

A clear, consistent, rational, and well-structured system for dealing with threats is vitally 
important in a school. If students or staff feel that threats are not addressed quickly and sensibly, 
or if school administrators appear overwhelmed and uncertain at every threat. confidence in the 
school's ability to maintain a safe environment will be seriously undermined. This in tum can 
seriously disrupt the school's educational program. 

An effective threat management system will include a standardized method for evaluating 
threats, and consistent policies for responding to them. A standardized approach will help 
schools construct a data base, with information on the types and frequency of threats., which may 
help evaluate the effectiveness of school policies. Consistency in threat response can deter future 
threats if srudents per~eive that any thre.at will be reported, investigated, and dealt with firmly. · 

Here are some guidelines for establishing and implementing a threat management system: 

Inform students and parems of sclsoal policies: A -school should publicize its threat 
response and intervention program at the beginning of every school year (or co new srudents 
when they transfer into the school). The school should clearly explain ~hat is expected of 
students -- for example, students who know about a threat are expected to inform school 
authorities. The school should also make clear to parents th.at if their child makes a threat of any 
kind, they will be contacted and will be expected to provide information to help evaluate the 
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.threat. 

Designate a threat tusessment coordinQtor: One person in a school - or perhaps several 
in a large school - slwuld be assigned to oversee and coordinate the school's response to all 
threats. The designated coordinator may be the principal, a:- ~·~er administrator, a school 
psychologist., ·resource officer, or any other staff member. The school should :find appropriate 
threat assessment training programs for whoever is designated. 

When any threat is made, whoever receives it or first becom~ aware ofit should refer it 
immediately to the designated coordinator, and school policy should explicitly gjve the .. -
coordinator the necessary authority to make or assist in making quick decisions on how to 
respond - including implementing the school's emergency response plan, if the threat warrants. 

The coordinator's specific responsibilities will be: determined in each school, in accord 
with the professional judgment of the principal and administrative staff. They could include; 
ammging for an initic:.l assessment when a threat is received to deterniine the level of threat; 
conducting or over.;ceing ari evaluation after the threatener is identified. using the Four-Pronged 
Assessment Model; developing and rcfini~g the threat management system; monitoring 
intervention in previous cases; establishing liaison with other school staff.and outside experts; 
and maintaining consistency and continuity in the school's threat response procedures. 

Consider formi11g a Multidisciplinary Team: As well as appointing a threat assessment 
coordinator, schools may decide to establish a multi disciplinary team as another component of 
the threat assessment system. Schools may draw team members from school staff and other 
professionals. The team would constitute an experienced. knowledgeable group_ that could 
review threats, consult with outside experts, and provide recommendations and advice to the 
coordinator and to the schoo) administration. /r is stro11g/y. recommended that a law 
enforcement representatitJe sliould eitller be included as Q member of the team or regularly 
consulted as a resource person. Making threats can be a criminal offense. depending on the 
threat ¥Jd the laws of each state. Although most school threats may not lead to prosecution, 
school officials need informed, professional advice on when a criminal violation has occurred 
and what actions may be required by state or local laws. 

It is especially impor~nt tb·at a schQQI :n.ot deat~·ie)l(!h:f.~~~· ... ~l simply 
kicking the problem ollt the door. Expelling or suspending a student for 
making a threat must not be a substitute for careful tbre~t assessment and a 
considered, consistent policy of intervention. Disciplinary action alone, 
unaccompanied by any effort to evaluate the threat or the student's iDtent, 
may actually exacerbate the danger - for example, if a student feels unfairly 
or: arbitrarily treated and becomes even angrier and more t>ent OD carrying 
out a violent act. 
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The role of Jaw enforcement: In the va.st majority of cases, the decision on whether to 
involve low enforcement will hinge on the seriousness ofrhe threat: low, medium, or high. under 
the criteria outlined earlier in this paper. 

Low Level: A threat that has been evaluated as low level poses little threat to public 
safety and in most cases would not necessitate law enforcement investigation for a possible 
criminal offense. (However, law enforcement agencies may be asked for information in 
connection with a threat of any level.) 

,. 
' ' . 

Appropriate intervention in a low level case would involve, at a minimum, interviews 
with the student and his or her parents. If the threat was aimed at a specific person. that person 
should also be asked about his cir her relationship with the threatener and the circumstances that 
led up to the threat. The response -- disciplinary action and any decision to refer a student for 
counseling or other fonn of intervention - should be determined accordiDg to school policies and 
the judgment of the responsible school administrators. 

. . . i 
Medium Level: When a threat is rated as medium level, the response should in most 

cases include: contacting law enforcement agencies, as well as other sources, to obtain additional 
information (and possibly reclassify the thre~t into the high or low category). 

A medium-level threat will sometimds, though not necessarily, warrant investigation as a 
possible criminal offense. 

I 

High Level: Almost always, if a thre~t is evaluated as high level, the school should 
immediately inform the appropriate law enfqrcement agency. A response plan, which should 
have been designed ahead of time and reheaijsed by both school and law enforcement personnel, 
should be implemented, and law enforcement should be informed and involved in whatever 
subsequent actions are taken in response to threat. 

A high-level threat is highly likely to result in criminal prosecution. 

Examples of Threats 

Example #1: Low-Level Threat: Studenr John Jones sends another studenl an e-mail 
message saying: "You are a dead man." 

Seep One -- Referral 

The parents and student who received the message bring the message to the attention of 
the schooi's Threat Assessment Coordinator the following morning. 
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Step Two -- Threat Assessment - Ba ... ed on the following reasons rhe e-mail threqt is 
assessed as a low le'Yel o(rhreat 

(1) Tirreat is vague and indirect: ''You are a dead man." 

(2) Threat Jacks detail. There is no specific information on how the threat is to be carried 
out, on the motive or intent, or on the time and place where the threat is to be acted on. 

(3) The means to carry out the threat is uvJqiown. 
' 

Step Three -- Four-Pronged Assessment 

(1) Since the threatener's identity is known, background information can be obtained from 
faculty members who knew the student and bis family before the threat was made. They picture 
him as somewhat immature and prone to losing his temper, but report no seriously troubling 
traits or changes in behavior. 

(2) Interviews with the student and his parents establish that he has no access to weapons. 
No other information emerges to indicate that the student has made any actual preparations or 
seriously intends to cany out the threat. 

(3) The target of the threat is interviewed. His responses also suggest the threat is 
unlikely to be acted on: "We've had arguments before; he gets mad and says stupid things but he 
gets over it." 

Step Four - Evaluation and Response 

Based on the e ... aluation of the thrc:at and the four-pronged assessment of the student, the 
OVERALL assessment is that this is a low level threat. A law enforcement contact or resource 
person is advised of the incident, but administrative action will be determined by school 
authorities in accordance with school policy. · 

Example #2: Medium-Level Threat; Tom Murphy, a ninth-grader, makes a videotape 
for one of his classes. The tape shows student actors shooting at other studen~ on the school 
grounds, using long-barreled guns that appear real. On the videotape, the actor-studen~ .are 
heard yelling at other srudents, laughing, and making off-color remarks, while aiming their 
weapons a.t others. Murphy's tea.c~er receives the tape and becomes concerned. 

Seep One -- R€,fer,.g[ 

The teacher brings the tape to the Threat Assessment Coordinator, who in tum calls a 
meeting of the available members of the school's Multidisciplinary Team. 
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Step Two -- Threat Assess ent - Based on the following, rhe Yi~eotape il"d~termined to c/'A ti' 
be a medium level of l eat until more information. can be obtained. p ~ 

pointing wea ns at ot~er srudent pretending td be victims. Howl!\ler, it is unknown if Murphy 
(1) e threat i ecific. ~an ''fc:Uow students who are posing as shooters, are ~ 

and his friends tuall intended to any out tht'.thJ:eat, and if the we~p~ns display~ in the ...,i) 
videotape are rea . ome of the co ts~d on thy tape are ex.plic1tly threaten.mg but all of r · 
the students are laughing and it is therefore unclear whether they are speaking seriously or joking. 

' ., 
(2) The gwi.s used in the videotape may or may not be real. 

(3) The "script" used in the videotape suggests that the threateners have given some 
thought to how the threat will be carried out regarding place and time. 

( 4) It is unclear if the videotape, with al1 of its detail, is a serious prelude to real threat, or 
a joke. 

~tep Three -- Four-Pronged Assessment 

(1) The Threat Assessment Coordinator and members of the MultidiscipliD.aI)' Team 
gather additional background on each of the students who appear in the videotape. Information is 
sought from faculty members who knew the students and their families prior to the incident. 

(2) Students and parents are interviewed and it is determined that the guns used in the 
videotape were toys, and the students have no .access to real weapons. No other infonnation is 
provided that would elevate the level of the threat. 

Step Four -- Evaluation and Response. 

Based on evaluation of the videotape and the assessment of the ninth-grader who 
organized the filming, this is reclassified as a low level threat. Law enforcement officers 
conducted the investigation, but administrative action is left to the discretion of the school. 

High-Level Threat: A high school principal receives an anonymous phone call at 
7:30 a.m. The caller says: "There is a pipe bomo ·scheduled to go off in the gym at noon today. I 
placed the bomb in the locker of one of the seniors. Don't worry, it's not my locker. !just placed 
it there because I can see it from where I will be sitting -- and will know if someone goes to 
check on it" 

Step One-· Immediate Law Enforcement Involvement and Emergency Rqpoye 

The principal calls a designated contact in the local police department as provided in the 
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school's emergency response plan. The emergency plan .is put into effect. 

Srep Two -- Threat A$_se.ssment - Based on the following. this anonymous threat wg,r 

determined to be a high leyel o(threat. 

(1) The threat is direct and specific. The caller identifies a specific weapon he will use as 
well as a location for the assault, and the ti.me the threat will be carried out . 

. 
, ' 

(2) The.content of the threat suggests the caller has taken concrete steps to carry out the 
threat, i.e., he has placed the locker under surveillance in order to determine if someone checks 
on it. 

(3) The identity of the threatener is unknown. His means, knowledge, and resources to 
construct a pipe bomb are unknown. 

Step Viree -- Because rhe threatener is unidentified. the Four-Pronged Assessment 
cannot be conducted. 

Seep Four -- E\la/uation and Response 

Because of its specific detail and plausible nature, this is determioed to be a high level 
threat posing a serious danger to students and staff and requiring immediate intervention by law 
enforcement. If the threatener is subsequently identified, he is likely to be charged with a 
criminal offense and prosecuted. 
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CHAPTER VI 

RECOMMENDATIONS AND CONCLUSIONS 

As has been noted, the threat assessment and intervention model presented in this paper 
was a focus of discussion at the 1999 NCAVC Symposium in Leesburg, Virginia. Noting that 
additional research can further develop and refine the concepts and methods embraced in this 
model. the symposium made the following recommerldation: 

There is a compelling need to field test, evaluate and further dl!llelop these rhreat 
assessment recomme11d11tions and ro develop appropriate inrervenrions designed to respotad to 
the menial health needs of the studentJ involved. This is a pressing public health need which 
could be addressed through multidisc1.'plinary collaboratio,. hy educator~, mental health 
professio11als and law enforcement. 

The symposium also recommended that additional research should include studies on the 
following topics: 

• The presence of psychopathic and narcissistic personality traits in offenders convicted 
of charges arising from a school shooting. 

·• The significance and relevance of verbal and written "leakage" for threat assessment 
and predicting future violence. 

• Detennining which specific school dynamics appear to be significant risk factors in 
schools. 

•The influence and relevance of suicide and suicide ideation in adolescents who have 
become involved in school shootings. 

• Jdenlifying significant commonalities between the school shooter's personality, 
background, and family circumstances, and those of other violent adolescents. 

• Identifying significant commonalities and differences between the adolescent school 
shooter and adult offenders involved in workplace violence. 

• fl ..... viP'W nf rdevant state and federal laws and confidentiality requirements that 



The symposium made these additional recommendations: 

Investigating school violence: To further develop a basis for assessment,· after a school 
shooting or other act of school violence, investigations should be designed to obtain more 
infonnation in the four areas of the student's life: (1) personality, (2) family dynamics, (3) school 
dynamics, and ( 4) social factors. 

Training: To make effective use of the assessment and intervention procedures outlined 
in this monograph, school administrators and staff members should receive additional training in -
the fundamentals of the threat assessment. Specialized training is needed for those assigned to 
conduct or supervise the assessment process. 

Training is also needed to educate and sensitize srudents about "leakage" and its 
significance in dealing with the threat of violence. Students are often in the best position to see 
and hear signs or cues of potential violence, and training should stress that ignoring those cues or 
remaining silent can be dangerous for themselves as well as others. Training should also 
confront the common teenage "code of silence'' and students' reluctance to be branded as a 
"snitch" or to violate a friend's confidence. 

Other suggestions relating to training include; 

•Establish "Internal Teams" in schools to find ways to encourage students to come 
forward in a confidential manner with information about threatening behavior. 

• Encourage "Student Assistance Programs" in which concerned teachers would come 
together and discuss students who are having academic problems, behavioral problems, or 
problems at home. 

• Es1abJish "Peer Assistance Groups" that will encourage students to come forward with 
information about possible threatening behavior in other students, and provide support to 
overcome self.doubts or guilty feelings about breaking the ''code of silence." 

• Develop programs to help parents recognize when their child may be in emotional 
trouble or socially isolated or rejected, and help parents become more knowledgeable about 
where to get help and more willing to seek it. 

Questions of how threat assessment training should be set up or how it ~hould be funded 
are beyond the scope of this monograph. Representatives of national educational organizations 
that participated in the Leesburg Symposium indicated interest in exploring these issues in 
concert with local, state and federal Jaw enforcement. 
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CONCLUSIONS 

Violence -- whether in a school, home, workplace, or on the street - is a complex issue 
with complex causes and consequences. Imagining that there are e~y answers and instant .. 
solutions is counterproductive: there is no easy way to attack the causes and no simple fonnula 
that can predict who will commit a violent act. lt is also true, however, that violent bc:ha-vlpr 
develops progressively, that making a threat represents a stage in an evolutionary process, and .. 
that there are obsc.rvabl~ signs along the way that ,mo~t of us can see if we know what to look for. _ 

Overall, the level of violence in American schools is falling, not rising. But the shock 
and fear generated by the recent succession of school shootings and other violent acts in schools 
-- and by violence in society at large -- have led to intense public concern about the danger of 
school violence. In this atmosphere, it is critically important for schools to respond to all threats 
swiftly, responsibly, fairly, and sensitively, and with an understanding that all threats are not 
equal. 

It is not enough to react only to the threatening message, whether spoken. written, or 
symbolic. It is also vital to assess whether the person who made the threat has the intent, means, 
and motivation to carry it out. The procedure presented in this monograph can help schools 
assess a threat and the threatener, evaluate the ris~ and respond appropriately and effectively. 

We know that students will continue to make threats in schools, and that most will never 
carry them out. The use of this assessment/intervention model will help school authorities 
identify and deal with the high-risk threats that are the major concern, and respond to less serious 
threats in a measured way. The same distinction needs to be recognized in the larger world 
outside the school as well, for the same reasons. Threats in schools are not just the schools' 
problem; therefore. neither is the solution. 
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APPENDIX A 

The threat assessment model recommended in this monograph was developed in part 
from NCAVC's analysis of eighteen school-shooting cases around the cowitry. Analysts also 
drew on material from other cases in which NCAVC prepared threat assessments in response to a 
threatened act of school violence. NCA VC's findings were used to formulate questions and 
topics for discussion at the July 1999 Leesburg symposium on school shooting. 

The methodology for collecting and considering data from the eighteen cases is 
summarized below. Following tqat is a brief explanation of how the material was presented and 
considered at the symposium. 

Methodology 

Jdentific11.tion of cases: Eighteen schools throughout the country were included in this 
study. Actual shootings occurred at fourteen of the schools. In the other four, the student or 
students involved planned a shooting and made significant preparations, but were detected and 
preempted by law enforcement, and arrests were made before a shooting took place. 

Five of the schools were middle schools and thinecn were high schools. All but one were 
public schools. The cases involved single and multiple offenders. Criminal and/or civil 
litigation was pending in all but one of the cases .. 

In addition to these eighteen cases. current NCAYC cases were also included in this 
study. These were cases in which a threat assessment was being prepared by the NCAVC. 

Acquisition of case 11u1terials: School and Jaw enforcement officials involved in each of 
the incidents were contacted arid told about the NCA VC study and the scheduled symposium. 

NCAVC requested information on each case specifically relevant to the area of threat 
.assessment. The material included: .. -·-·- ...... . 

• A summary of the incident. as described in investigation reports. 

• Tapes or transcripts of interviews with the offcnder(s). 

• Witness statements. 

• Interviews with persons who knew the students and families and provjdcd information 
a,bout offenders' background. 
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• Crime scene photographs and videos. 

• Counseling and psychiatric reports and evaluations. 

• Examples of the shooter's writings, drawings, doodles, essays, letters, poems, songs, 
videotapes, and audiotapes. 

• School records and any class work that would provide insight into lhe shooter and his 
relationsrnps with teachers and other students. 

• Pre-sentence psychiatric reports and psychiatric evaluations by either defc:nse or 
prosecution experts. 

• Other pertinent case materials. 

In addition to reviewing case materials, NCA VC agents interviewed law enforcement and 
school personnel who were familiar with each case to obtain additional insight about the 
shooters, their families and background, the social climate and atmosphere of the schoolt and any 
other factors or stressors which may have affected the student before or at the time of the 
shooting. 

Case review: Case materials were reviewed by NCA VC agents with extensive experience 
in the area of threat assessment. After examining the available infmmation about the shooter, his 
behavior before and after the shooting, how victims were selectedt and events at the scene, the 
analysts sought to identify and describe critical aspects, including: 

• The shooter's behavior patterns in relating to family members, peers, teachers, and 
persons in authority. 

• Disciplinary problems noted or reported by school staff or parents. 

• Reported incidents of aggressive behavior and/or anger management problems. 

• Type, style and content of the student's writing and artwork, including journals, poems, 
essays, drawings, doodles, and videotapes. 

• Student's preferences in literature, artwork and Internet sites. 

• Student's circle of friends, including girlfriends, and his apparent role in that group. 

• Changes in the student's behavior that were noted by others prior to the incident. 

• Statements by the student directly or indirectly telling others ahead of time about a 
planned shooting. 
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• Extent of planning and preparations before the crime. 

• Student's behavior on the day of the shooting. 

• Types of weapons brought to the scene. 

• TYPc and extent of the interaction between the shooter and victims before and during 
1he shooting. 

• Student's behavior after the shooting. 

• Results of prosecution. 

Use of Case Reviews at the Symposiu1t1 

Data from tllese case reviews was used at the Leesburg symposium in three ways: (1) as 
focus for the expert panels to stimulate further questions and answers; (2) as material for 
discussion in the breakout groups; and (3) to augment findings of the breakout groups. 

The expert panel portion of the symposium program consisted of four three-hour 
sessions. Panelists were specialists in the fields of adolescent development, adolescent violence, 
mental health, school dynamics and school violence. At each session, panelists presented current 
research findings and offered ideas on how recent research in their areas of expenise may bear on 
issues of school violence, school shootings and threat assessment. 

In addition to the expert panels, two-hour School Incident Panels were held on four 
specific school shootings. At each of these sessions, teachers, administrators, and investigators 
involved in the particular case presented information on the incident, the shooter and his 
backgrowid, the dynamics of the school, and the course and outcome of criminal prosecution. 

Breakout groups were convened on the fourth day of the symposium. Each group had 
approximately fifteen people, including educators, mental health professionals, researchers, and 
representati-ves of state, local and federal law enforcement agencies. The breakout groups were 
assigned the task of identifying behavioral traits and characteristics shown by students then, 
when considered in their totality, could be indicative of threatening behavior. In addition, the 
groups were asked to discuss different forms of intervention appropriate to threats with varying 
levels of seriousness and immediacy. 

A member of the NCAVC with training in threat assessment, risk assessment, and 
personality assessment was assigned to each breakout group as a facilitator, whose role was to 
lead and focus discussions. The breakout sessions were not tape recorded, in order to protect 
confidential information, but each group appointed a recorder to keep a written record of the 
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ideas discussed. 

Conclusions from the breakout discussions were presented on the final day of the 
symposium. 
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