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·TITLE VIII-READING EXCELLENCE ACT 

$ubtitfe I-Reading and literacy Grants 

SEC. 101. AMENDMENT TO ESEA FOR READING AND LITERACY GRANTS. 

(al IN GENERAL-Title /I of the Elementary and Secondary Education Act of 1965 
(20 U.S.c. 6601 ot_.) is amended

{1) by redesignating parts C and D as parts D and E, respectively; and 

(2) by inserting after part B the following; 

"PART C-READING AND LITERACY GRANTS. 

"SEC. 2251. PURPOSES. 

"The purposes of thi's part are as follows: 

"(1) To proVIde children witn the readiness skills they need to learn to read once 
they enter schooL 

"(2) To teach every child to read in the child's early ch:ldhood years

"(A) as soon as the child is ready to read; or 

"(8) as soon as possible once the child enters school. but not later tnan 3d 
grade. 

"(3) To improve the reading skiils of students, and the instructional practices for 
current teachers (and, as appropriate, other instructional staff) who teach reading, 
through the use of findings from scientifically based reading research, including 
findings relating to phOnemic awareness, systematic phonics, fluency, and readIng 
comprehension. 

"(4) To expand the number of high·quailly family !lteracy programs. 

"(S) To provide early literacy intervention to children who are experiencing reading 
difficUlties in order to reduce the number of children who are incorrectly identified 
as a child with a dIsability and, inappropriately referred to special education. 

"SEC. 2252. DEFINITIONS. 

"For purposes of this part: 

"(1) ELlGU3LE PROFESSIONAL DEVELOPMENT PROVIDER.-The term 
'eligible professional development provider' means a provider of professional 
development in reading instruction to teachers that is based on scientifically based 
reading research, 
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"(2) FAMILY LITE, RACY SERVICES,-The lenn 'family literacy selVicos' means 
services provided to participants on a voluntary basis that are of sufficient intensity 
in terms of hours, and of sufficient du-rallon, to make sustainable changes in a 
family, and that integrate all of the following activities: 

"(A) In:eractive literacy activities between parents and their children. 

"(8) Training for parents regarding how 10 be the primary teacher for their chlldren 
and full partners IT) the education of their chl!dren. 

"(e) Paren11iteracy training that leads to economic self-sufficiency, 

"(D) An age-appropriate education to prepare children for success in school and life 
experiences. 

"(3) INSTRUCTIONAL STAFF,-The lenn 'instruclionalstaff'

"(A) means individuals who have rospor.s:bility for teaching children to road: and 

"(8) includes principals, teachers, superv~sors of ins~ructlon, !ibra~ians, library 
school media specialists, teachers of academic subjects other than reading, 
and other individuals who have responsibility for assisting children to learn to 
read, 

"(4) READ1NG.-The term 'reading· means a complex system of deriving meaning from 
print that rsquires all of the following: 

"(A) The skills aM knowledge to ur'.(jerstand how phonemes, or speech sounds, are 
connected to print. 

"(S} The ability to decode unfamiliar words. 

"(C) The ability to read fluently. 

'"(D) Suff'ciem background infoffltatian and vocabulary to foster reading 
comprehension. 

"(E) The development of appropriate e<;tive strategies to construct meaning from 
priflt. 

"(F) The development and maintenance of a motivation to read. 

"(5) SCIENTIFICALLY BASED READING RESEARCH,-The tenn 'scientifically 
based reading research'~ 

"(A) means the application of rigorous, sYSlemalic. and ob;ective procedures to 
obtain valid knowledge relevant to reading deve:opment, reading instruction. and 
reading difficull:es; and , 
"(8) shaH include research that-

U{i) employs systematic, empirical methods that draw on observation Or 
experiment: 

"(i1) involves rigorous da:a analyses that are adequate to test the stated 
hypotheSes and justify the general conclusions drawn; 

"(iii) ref:es on measurements or observational methods that provk!e valid data 
across evaluators and observers and across muJiip!e measuremonls and 
observations; 

and 
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"(tv) has been accepted by a pcer-re'Aewed Joumal Of approved by a panel of 
independent experts through a comparably rigorous, objective, and sden:ific 
review. 

"SEC, 2253. READING AND LITERACY GRANTS TO STATE EDUCATIONAL 
AGENCIES. 

"(e! PROGRAM AUTHORIZED,

"( 1) IN GENERAL-Subject to the provisions of this part, the Secretary shall award granls 
te· State educational agencies to carry out the reading and literacy activities authorized 
under this ,section and sections 2254 through 2256. 

"(2) LlMITAT10NS.- "(A) SINGLE GRANT PER STATE,-A State educational agency 
may not receive more than one granl under paragraph (1), 

"(8) 3-YEAR TERM,-A State educational agency that receives a grant 
under paragraph (1) may expend t.~e funds provided under the grant only 
during the 3-year period beginning on the date on which the grant IS made. 

"(b) APPLICATION,

~(1) IN GENERAL-A State educational agency 1Mt desires to reoolve a grant 
under lhls part shall submit an application to the Secretary at such time and in 
such form as the Secretary may require. The app~ication shall contain the 
information described in paragraph (2)_ 

"(2) CONTENTS,-An appiication under this sl,.b,section shall ccf)taln the following; 

"(A) An assurance that the Governor of the Slale, in consultation with the Slate 
ecucatiooal agency, has established a reading and literacy partnership described In 
subSeciio'l (d), and a descriplion of how such pMnersh:/>

"(i) assisted In the development of the State plan; 

"(!!) wi!! be involved in advising on the selection of subgrantecs under sections 
2255 and 2256: and 

"{iii} will asstst In t.~e oversight and evaluation of such subgrantees, 

"(B) A description of the following: 

"(i) How the State e:ducatic:lal agency will ensure that professional development 
activitIes re~aled to reading instruction and provided under \hiS part are-"(I) 
coordinated with other State and toca! leve! funds and used effectively to improve 
instructional practices for reading; and "(U) based on SCientifically based reading 
research. 

"(it) How the activities assisted under this part will address the needs of teachers 
and other instructional staff, and will e!fecHvely teach students to read, in schools 
receiving assistance under secUen 2255 and 2256, 

"(iii) The extenilo which the activities will prepare teachers in aillhe major 
components of reading instruction (including phOnetllic awareness. systematic 
phonics. fluency"and reading comprehension), 
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"(iv) How the State educalional agency will use technology to enhance reading 
and literacy professional development ac:ivities for teachers, as appropriate, 

"(v} How parents can participate in tileracy·related aclivities assisted under this 
part to enhollCe their children's reading, 

"(vi} How subgrants made by the State eduC<lItional agency under sections 2255 
and 2256 will meet the requirements of tNs part, including how the State 
educational agency will ensure that subgrantees will use practices based on 
scientifically based reading research, 

"(vii) How the State educational agency wm, to the extent practicable. make 
grants to subgrantees in both rural and urban areas. 

"(viii} The process thaI the Sta~e IJsed to establish 1he reading and literacy 
partnership described in subsection (d), 

"(C} An assurance 1hat each local educational agency to which the State 
educatIonal agency makes a subgrant

"~) wi'l provide professional development for Ihe classroom leacher and other 
appropriate instructional staff on the tea::ning of reading baseU on SCientifically 
based reading research; 

"(Ji) WIll prOvllJe family literacy serVices based on programs such as the Even 
Start family literacy model authorize!:! under Clari B of title I. to enable parents to 
be their child's firs! and most impOriant teachor; 

"(iii) wil! carry out programs to assist those kindergorten students \Vh,? are no! 
ready for t~e transition to first 9f$de, particularly students experiencing difficulty 
with reading skills; and 

"{iv} wi!! uso supervised individuals (bc!uding tutors), who have been 
appropriately trained using sclen!ifica!ly base<.i reading research, 10 wovide 
additional sup-port, before schoo!, after school, on weeliends, during 
noninstructional periods oflhe school day, Of during !he summer, for children 
preparing to en:er kindergarten and students in kindergarten through grade 3 
who are experiencing difficul,ty reading. 

"(O) An assurance that instruction in reading wi'! be provided to children witi'J reading 
difficulties who

"(I) are a1 risk of being referred to special education based on lhese difficulties; or 

:'(ii} have been evaluated under section 614 of :he Individuals with Disabilities 
Education Act but in accordance with section 614(b)(5} of such Act, have nol 
been identified as being a ch}ld wi~h a disability (as defined in section 602 of ihe 
such Act). 

"(E) A descriptIon of how the State educational agency

"(i) wi!1 build on, and promote coordination among, literacy programs in Ihe Stale 
(including federally funded programs such 3S the Adult Education and Family 
literacy Act aM {he Individuals with Disati.lities Education Act}. in order to In
crease the effectiveness of the programs in improving reading for adults and 
children and to avoid duplication of the effOl1s of the programs; 
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"(ii) will promote reading and Ebrary programs that provide access to engaging 
reading malerial: 

"(iii) will make local educational agencies described in sections 2255(a)(1} and 
22S6(a){1) aware of the availability of subgrants under sections 2255 8002256; 
and 

"0\1) will assess and evaluate, on a regular basis, local educational agency 
activities assistoo under this part, WIth respect to whether they have been 
effective in achieving the purposes of lllis part. 

"(F) A description of the evaluation instrument the State educational agency 
will use for purposes of the assessments and evaluations under 
subparagraph (E){iv). 

"(c) APPROVAL OF APPLICATIONS,

"{i) IN GENERAt."-The Secretary shall app;ove an application of a Slate edJca:ionel 
agency under this section only

"(Ai if such application meets ~hO requirement O(thiS section; and 

"(8) after taking into account the extenl to which the application furthers the 
purposes of this pan and the overall quality of the application. 

"(2) PEER REVIEW.

"(A) IN GENERAL.-The Seoetary, in oonsultaHon w:U') the Natlonallnstltute 
for Literacy, shall convene a panel to evaluate applications under ihis section. 
AI a minimum, the panel shall Include

"(I) representaiives of the Nationallnslitule fer literacy, the National Research 
Council of the National Academy of Sciences, and lhe Nationallnstilule of Child 
Healt.'1 and Human Deve!opment; 

"(ii) 3 individuals seiecled by the Secretary: 

"(iii) 3 mdMduals selected by the National Institute for Literacy; 

"(Iv) 3 individuals selected by t"8 National Research Council of the National 
Academy of Sciences; and 

"(v) 3 individuals selected by the National Institute of Child Health and Human 
Development ' 

"(B) EXPERTS.-The panel shall inctude experts who are competent. by . 
virtue or their traIning, expertise, or experience, to evaluate applications' 
under this section, and experts who provide professional development to 
teachers of reaoing to children and adults, and experts who-provide 
profeSSional development to other instructional staff. based on scientifically 
based reading research, 

"(C) PRIORITY.-The panel shall recommend grant applications from Stale 
educational agencies under this section 10 the Secretary for funcing or for 
disapproval. In rneking such recommendations, the par,el shall give priority to 
applications from State educational agencies whose States have modified, are 
modifying, or pro~ide an aSSurance that not later than 18 months after rece:V:ng a 
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grant under Ihis section the Slate educational agencies vlill increase the training and 
the methods of teaching reading required for certification as an elementary school 
teacher to reRect scientifically based reeding research. except that nOlhing in this Act 
shafJ be coo$lrued to establish a national system of leacher certification, 

"{D) MINIMUM GRANT AMOUNTS.

"(i) STATES.-e.ach State educational agency selected to receive a grant under 
this $ec~on shalt receive an amount for the gran! period that is not less thall 
$500.000. 

"{Ii} OUTLYING AREAS,-The Virgin Islands, Guam, American Samoa, and L'le 
Commonwealth of ihe Northern Mariana Islands selected to receive a grant 
under this seclion Shall receive an amount for the grant period Ihat is n01less 
Ihan S100.000. 

"{E} LlM1TAnON.-The Republic of tM Marshall Islands. the Federated Slates of 
Micronesia, and the RepubliC of Palau shall not be eligible to receive a grant under 
this part. 

"{d) READING AND LITERACY PARTNERSHIPS.

"(1) REQUIRED PARTICIPANTS.-ln order for a Slale educational agency 10 receIVe a 
grant under this section, the Governor of the State, in consu~tation with the State 
educational agency. shall establish a reading: and literacy partnership consisting of at least 
the ~o!!owJng participants: 

"(A) rhe Governor of the State. 

"(8) The chief State school officer. 

"(C} The chairman and the ranking member of each committee of Ihe State 
!eglslatu:e that is responsible for education policy, 

"(0) A representative, selectee: jointly by 1he Govemor a.,d tM chief State sChool 
offtcer, of alleas! one local educational agency that is eligIble 10 receive a subgrant 
under section 2255. 

"(E) A representative, selected jointly by the Governor and the chief State school 
officer, of a commuf'ily-based o'rganization working with Children to improve ~heir 
reading skl!!s, particularly a community-based organization using tutors and 
SCIentifically based reading research. 

"(F) Stale directors of appropriate Federal or State programs with a strong reading 
component 

"(G) A parenl of a pubbc Of private school sludent or a parent who educates thek 
child or children in their home, selected jointly by the Goverror and the Chief State 
school officer, 

"(H) A teacher who successfully teaches readil'l9 and an instructional slaff member, 
selected jointly by the Govemor and the chief State school officer. 

"(I) A family literacy service prov.der solected joinlly by the Governor and tho chief 
state schoo! officer. 

"(2) OPTIONAL PARTICIPANTS,-A reading and literacy partnership may include 
additional participants, who shall be selected joinfly by the Govetnor and the chief State 
school officer. and who may include a representative of
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"(A) an institution of higher education operating a program of teacher 
preparation based on scientifically based reading research in the State; 

"(B) a local educational agency; 

#(C) a private nonprofit or for-profit eligible professional development provk!er 
providing instruction based on scienli!icaliy based reading research; 

"(D) an adult education provider; 

"{E) a: volunteer organization that is involved in reCKiing programs: or 

"(F) a school library or a public library that offers reading or literacy programs for 
children or families, 

"(3) PREEXISTING PARTNERSHIP,-if. before the date of the enactment of the" 
Heading Excellence Act. a Slate estabrlshed a consortium, partnership, or any 
()ther similar body, that includes the Governor and the chief State school officer 
and has, as a central part of its mission, the promotion of lileracy for children in 
their early childhood years through Inc 3d grade and family literacy seNfccs, but 
that does not satisfy the requlrements of patagraph (1). the State may elect to treat 
that consortium, partnership, or body as the reading and literacy partnership fIX lhe 
State notwithstanding such paragraph, arttl it shan be considered a reading and literacy 
partnersholp for purposes of the other provisions ot this part, 

"SEC. 2254. USE OF AMOUNTS BY STATE EDUCATIONAL AGENCIES. 

-A State educational agency thai receives a grant !'mde~ section 2253

"(1J shalt use not mOrEl than 5 percent of the funds made avartahle under the grarMorJ.he 
administrative costs of carrying out this part (exclud'ng section 2256}_ of wnich not more 
than 2 percent may be used to carry out seclio'1 2259; and 

"(2) shan use not more than 15 percent of the funds made available under the grant to 
solicit applications for, award, and oversoo the pef'!c1TIance of, nol less than one subgra'1t 
pursuant to section 2256. 

"SEC. 2255. LOCAL READING IMPROVEMENT SUBGRANTS. 

'"(8) IN GENERAL.

"(1) SUBGRANTS.-A State educational agency that receives a grant under section 2253 
shall make subgrants, on a competitive basis, to local educational agencies that either

"(A) have at least one school ihat is identified for school improvement under 
section 1116(c) in the geographic area served by the agency; 

"(8) have the largest, or second largest, number of cruldren who are counted under 
section 1124(c), in comparison to all other local edl<cational agencies in lhe State; O( 

"(C} have the highest, 
, 

or second highest, school·age child poverty rata, in 
comparison to all other local educational agendes in Ine State. 

For purposes of subparag~aph (C), the term 'school-age child poverty rate' 
means the number of children counted under section 1124(c) who are living 
within the geographIc boundaries of the loca! educational agency, expressed 
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as a percentage of the total number of children aged 5*17 }.ears living within 
the geographic boundaries of the local educational agency. 

"(2) SUBGRANT AMOUNT.-A subgranl under this section shall consist of an 
amount sufficient 10 enable the subgrant recipient to operate a program for a 2
year period and may not be revoked or terminated on the grounds that a SChool 
ceases, during the grant period, to meet the requirements of subparagraph (Al, 
IB), or (C) of paragraph (1), ' 

"(b) APPUCATJONS.-A local educational agency that desires to receive a subgrant, 
under this $oction shali submit an application to the State educational agency at such 
time, in such manTler, and including such information OS 1111) agency may require, ihe ' 
applica!Jon

"(1) shall descflbe how the local eOl;COlional agency WIll work with schools selected by the 
ngMcy to receive assistance l:nder Sl,.osection {d}(1}

"(Ai to select one or more programs of rcading instruction, developed using 
scientifically based reading research, to improve reading instruction by all academic 
teachers for all children in each o~ the schools selected b)" II-e agency Lnder s:Jch 
subsection and, wheo'e appropriate, for their parents; and 

"(B) to enter into an agreement with a person Of enlity responsible for the 
development of each program seiocled IJnder subparagraph (A), or a person with 
experience or expertise about the- program and its implemf3n:etion, under wrich 1M 
person O( ent;ty agrees to work with the local educational agency and the SCllools!n 
connection with such implementation and Improvement efforts; 

"(2) shall include an assurance :hat the local educational agency

"(Aj wit! carry out professional development for the c1ass'oom teacher and other 
instructional staff on the teacr~ng of reading based on scientifically based reading 
research; 

"(8) will provide family literacy services based on programs such as the Even Start 
family literacy model authoriz.ed undo' part B of title I, to enable parents to be their 
child's first and most important teacher; 

"(C) will carry Oul programs to assist those kindergarten students whO are not ready' 
fOf !he transition to first grade, particularly students experiencing diffiCUlty with 
reading Skllls; anc 

"(O) will use supervised individuals (including tutors), who have been 
appropriately trained using scientifically based reading research, to provide 
additional support, before school, after school, on weekends, during non· 
instructional penods of the schOOl day, O~ during the summer, for children 
preparing to enter kmdergarten and students in kindergarten through grade 3 
who are experiencing difficulty reading; 

"(3) shall describe how the applicant w;U ensure that funds available under this 
part, and funds a:vaitable for reading instruction for kindergarten through grade 6 
from other appropriate sources, are effectively coordinated, and, where 
appropriate. in\egraled with funds under this Act in order to improve existing 
activities in the areas of reading instruction, professional development. program 
irnprovement, parental involvement, technical assistance, and other activities that 
can help meet the purposes of this part: 
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"(4) shaH describe, if appropriale, how parents, t!.:tors, and early childhood ooucation 
providers will be assisted'by. and pal'ticipate in, l.teraCY-Ielatec activities receiving financial 
assistance under this part 10 enhance children's reading fluency; 

"(5) shall <Jescribe how the local educational agency

"(A} provides instruction in reading to children with reading difficvl(il)s who

"0) are at risk of being referred to special education based on these d:fficl.,;!ties; or 

"{ii) have been evaluated under section 614 of the Individuals 'Nith Disabilities 
Educa:ion Act but, 1n accordance with section 614(b){5) of such Act. have not 
boon identified as being a chikl wilh a disability {as defined in section 602 of the, 
such Act}; and 

"(8) will promote reading and Ubrary programs that provide access to engaging 
reading malena!; and 

"(6} shall include an assurance that the loca! educational agency will make 
available, upon request and in an understandable and uniform format, to any 
parent of a student attending any school selected to recejve assistance under 
subsection (d)( 1) in the geographic area selVed by the local educational agency, 
information regarding the professional qualifications of the student's classroom 
teacher to provide instruction in reading. 

<I(c) SPECIAL RULE,-To the extent feasible, a focal educational agency that desires 
to receive a grant under this section shall form a partnership with one or more 
communlty~based organizations of demonstrated effectiveness in early cNfdhaod 
literacy. and reading readiness, reading instruction, and reading achievement for both 
adults and children, such as a Head Start program. family literacy program, public 
library, Of adult education program, to carty out the fUnctions described in paragraphs 
(1) through (6) of subsection (b). In evaluating subgrant applications under this 
seciion, a State educational agency shall consider whether the applicant has satisfied 
the requirement in the preceding sentence. If not the applicant mvst provide 
information on why it woukl not have been feasible for the applicant to have done so, 

"(d) USE OF FUNDS.

"(1) IN GENERAL.-Subjecl to paragraph (2), a local educational agency thai 
receives a subgrant under this section shall use amounts from the subgrant to 
earlY out activities to advance reform of reading instruction in any school that is (A) 
described In subsection (a}(1)(A). (Bj has the largest, or second largest, number of 
children who are counted under section 1124(c), in comparison to all other schools 
in the !ocal educa1ional agency, (C) has the highest, or secof1d highest, school-age 
child poverty rate (as defined in the second sentence of subsection (a)(1 n, in 
comparison to all other schools in the local educational agency. Such activities sha!l 
include the following: 

"(A) Securing technical and other assistance from

"{i) a program of reading instruction based on scientifically based reacing re
search; 

"(ii) a person 0: entity with experier'lce or expertise about such program and fts 
implementation. who has agreed to work '1Jith the recipient in connection with its 
implementation; or 
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"(iii) a program providing faml~Y literacy services, 

"(6) Providing professional development activities to teachers and other instructional 
staff (mduding training of tutors), using scienl.!f!Ca:;y based reading research and 
purchasing of curricular and other sup;xm.iog materials. 

"(C) Promoting reading and library programs that provide access to engaging 
reading material. 

"(0) Providing. on a voluntary basis, training to parents of children enrolled in 
a school selected to rece;ve assistance under subsection (d)(1) on how to 
help their children with school work, particularly in the development of reading 
skilts. Such training may be provided directly by the subgrant recipient, or 
through a grant or cont~act with another person, Such training shall be 
consistent with reading reforms taking place in the school setting, No paren1 
shail be required to participate in such training. 

"(E) Carrying Qu! family literacy services based 0"' programs such as the Even Start 
family literacy model 8lithorized under part 6 of title I, to enable parents to be their 
child's first and most important teacher. 

"(F) Providing instruc110n fa!" parents of children enrolled in a school selected 
to receive assistance under subsection (d)(1), and others who voiunteer to be 
reading tutors for such children, in the instructional practices based on 
scientifically"based reading research used by the applicant 

·'(G) Programs to assist those kindergarten students enrolled In a school selected to 
receive assistance uode! subsection (d)(1) vmo are not ready for the transition to first 
grade, p.articularly stl,Jdents exper-encing difficulty w;th readinfj skills. 

"{H) Providing add1!ional support for children preparing to enter kindergarten 
and stu-dents in kindergarten through grade 3 'Nho are enrolled in a school 
selected to receive assistance under subsection (d){1), who are experiencing 
difficulty reading, before school, after schOOl, on weekends, during 
nonfnstructional periods Of the school day, or during the summer, using 
supervised individuals (lncl~ding tutors). who have been appropria!ely trained 
using scientifically based reading research. • 

"(I) Providing instruction in reading to children with reading difficulties who-

"(i) are at risk of being referred to special education based on these difficulties; or 

"(ii) have been evaluated under section 614 of the !ndividuals with Disabilities 
Education Act but. in aCC<lrdance wit') section 614(b)(5) of such Act, have not 
been identified as beIng iii: child with a disability (as defined in section 602 of the 
such Act). 

"(J) Providing coordination of reading, library, and literacy programs withIn 
the local educational agency to avoid duplication and in..crease the 
effectiveness of reading, library, and literacy activities. 

"(2) LIMITATION ON ADMINISTRATIVE EXPENSES,- A recipienl of B subgranl under this 
section may use not more than 5 percent of the sungrsn! funds for adminis!falive coals. 

"(a) TRAINiNG NONRECIPIENTS.-A recipient ofa subgrant under this section may 
train, on a fee-for-service basis, personna{ from schools, or focal educational 
agencies, that are not a benefiCiary of, or receiving, such a subgrant, in the 
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ins1fuciiona! practices based on sCientifically based reading research used by the 
recipient. Soch a non4ecipienf sclwoJ or agency may use funds received under ti/fe f of this 
Act, and alher appropriate Federal funds used for reading instruction, to pay for such trainmg, 
to the extent consistent with the law under which such fundS were received, 

"SEC. 2256. TUTORIAL ASSISTANCE SUBGRANTS. 

"(a) IN GENERAL

"(li SUBGRANTS.-Except as provkied in paragraph (4), a State educational agency that 
receives a grant under section 2253 shall make at feast one subgrant on a competitive 
ba~is to

"(A) local educational agencies that have at least one school in the 
geographic area served by the agency that

"(i) is located in an a:ea designa:ed as an empowerment zone under part I of 
sub<hapter U of chapter 1 of the Internal Revenue Code of 1986: or 

"(i1) is located in an area designated as an enterprise community under part I of 
subChapter U or chapter 1 of the mternal Revenue COde of 1986: 

"(8) local educational agef'ICies that have at least one school that is identified for 
school improvemen~ under section 111S(c) in the geographic area served by the 
agency; 

"{C) local educational agencies with trlS largest, or second largest, number of 
children who are counled under secUon 1124{c), in comparison to all other 
local educational agencies in the State; or 

"(0) local educational agencies with 1M highes~, or second hig!1est, school~age 
child poverty rate, in comparison 10 all other local educational agencies in the State, 

Fo~ purposes of subparagraph {DJ, the term 'school~age child poverty rate' 
means the number of children counted under section 1124(c} who are hving 
within the geographic boundaries of the local ed:.Jcatlonal agency, expressed 
as a percentage of the 10tal number of children aged 5-17 years living within 
the gee-graphic boundaries of the local educational agency. 

"(2) NOTIFICATlON.
, 

"(Ai TO LOCAL EOUCATIONAL AGENCIES.-A State educational agency shall 
provide notice 10 all local ~ducationel agencies within the State regarding the 
avallabil ty of the subgrants under this seclion. 

"(8) TO PROVIDERS AND PARENTS.-Not later than 30 days afier the date 
on whlch the State educational agency provides notice under subparagraph 
(A). each local educational agency described in paragraph (1) shall, as a 
condition on the agency's receipt of funds made available under title I of this 
Act. provide public notice 10 potential providers of tutorial assistance 
operating in the jurisdictton of t1e agency, and parents residing in such 
jurisdiction, regarding the availability of the 5ubgrants under this section. 

"(3) APPLICATION.-A local educational agency that desires to receive a 
subgrant under this section shall submit an application to the Stale educational 
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agency at such time, in SlJch manner, and mcluding such information as the 
agency may require. The application shall include an assurance that the local 
educational agency will use the subgrant funds to carry out the duties described in 
subsection (b) fo: chi,dren enrolled in any schoo! selected by the agency lhat (A} is 
described in paragraph (1)(A). (8} is described in paragraph (1)(8), (C) has the :argest, or 
second largest, number of children who are counted under section 1124{C), in comparison 
to all other schools in the local educationsl agency. or (0) has the highest. or second 
highesl. schoQ1..age child poverty (ate (as defined in the second sentence or paragraph 
(1)), in comparison to all other schools in the local educalionaJ agency. 

"(4) EXCEPT10N.-lf no local educational agency with:n the Sla!e submits an 
.application to receive a subgrant under this section within the 6~month period 
beginning on the date on which the State educational agency provided notice to 
.the local educational agencies regarding the availability ~f the subgrants, the Slate 
educational agency may use funds olherwise re-served under 2254(2) for the 
purpose of providing local reading improvemenl subgrants under section 2255 if 
the Stale educational agency certifies to the Secretary that the requirements 01 
paragraph (2) have been met and each local educational agency in the State 
described in subparagraph (B) of such para-graph has demonstrated to the Stale 
educational agency lhat no provider of tutorial assistance dM;cribed in such subparagraph 
r~ques1ed the local educational agency to submit under paragraph (3) an appJicatictl for a 
tutorial assistanoo StJbgrant 

"fb) USE OF FUNDS.

"{1) IN GENERAL-A 10cal educational agency that receives a subgrant under this section 
shall carry out uSIng the funds provided under the subgram, each of the dJlies described' 
In paragraph (2). 

"(:2) DUTIES.-The duties described in thIs paragraph are the provision of lutoriai 
assistance in reading, before school, after schoo!, on weekends, crduring the 
summer, to Children who have difficulty reading. using instructional practices 
based on scientifically based reading research, through the following: 

"(A) The creatlon and impJementation of objective criteria to detennine in a 
uniform manner the eligibility of tutorial assistance p,ovfders and tutorial 
assistance programs desiring to provide tutorial assistance under the 
subgrant. Such criteria shall include tf1e following: 

"(1) A record of effectiveness with respect to reading readiness, reatfng 
instruction for chIldren in kindergarten Ihrough 3d grace, and early childhood 
literacy, as appropriate, 

"{ii) Localfon in a geographic area convenlEmt 10 Ihe schoo! or schooJs attended 
by lhe children who wiU be receiving tutorial assisla,.,ce. 

"~Iii!) The ability to provide tutoringln reading to childre'1 \\'ho have difficufty 
reading. using instructional Pfactioos based on $(;ICJtiifically based reading 
reseal't'h and consistent with the reading instructional methods and coNent used 
by the sChool the chJJd attends. 

"(Sl The provision. to parents of a child eligible to receive tutorial assistance 
pursuant to thIS section, of multiple choices among tutorial aSSistance 
providers and tulorlal assistance programs determined to be eligible under 
the cnteria described in subparagraph (A). Such cholces shall InclUde a 
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school-based program and at leas! one tutorial assistance program operated by a 
provider pursl.:anl to a contrad with the local ~ucaticnal agency . 

. '(C) The development of procedures

"(i) for the provision of infonnalion to parents of an eligible chi!d regarding such 
parents' choJces for tutorial assistance for the child; 

"(ii) for considering children for tutorial essistance who are identified under 
subparagraph (D) and for whom no paren! has selected a tutorial assistance 
provider or tutorial assistance program that give such pa.rents additional 
opportunities to select a tutorial assistance provider Of tutorial assistance 
program referred to in subparagraph (S): and 

"(iii) thai permit a local educaiionai agency 10 recommend a tutorial assistance 
provider or tutorial assistance program in a case where a parent asks for 
assistance in the making of such selection. 

"(0) The development of a selection process for providing tutorial assistance 
in accordance with this paragraph ~hat lirr.its t!16 provision of assistance to 
children identified, by the school the Child at~ends. as having difficulty 
reading, induding difficulty mastering phonemic awareness, systematic 
phonics, fluency. and reading comprehension. 

"{E) The development of procedures for selecling childron to receive tutor'al 
assistance, to be used in cases wtlere inS:Jfficient funds are available to pfovide 
assistance with respect to all chHdren identified by a school under subparagraph 

(0),1))01

"(i) give priority 10 children wh:> are detetmined, through State cr local reading 
assessments. to be most in reM of tutorlal assistance: and 

"{iI} give priority, in cases where children are determined, through State or local 
reading assessments, 10 be equally in need of tutorial assistance, based on a 
random selection principle, 

"(F) Tha development of a methodo[ogy by which payments are made directly to 
twtorlal as·sistance providers who are identified and selected pursuanllo this section 
and selected for funding. Such methodology shall include the making of a contract. 
consistent with State and IQcallaw, between tne provider and the local edL.'Calional 
agency, Such comract shall satisfy the foll0'A1ng requirements: 

"(I) It sMIl contain specific goals and timetables with respect to the performance 
of the tutorial assistance provider < 

"(Ii) It shall require the tutorial assistance provider to report to the local 
educational agency on the provider's performance in meeling Such goals and 
timetables, 

'·(iii) 11 shan specify the measurement techniques that will be used to evaluate the 
performance of the' provider. 

"{Iv; It shall require the provider to meet all applicable Federal, State, and local 
heallh, safety, and civil rights laws. . 
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"{vi It shall ensure that the tutorial assistance provided under the contract is 
consistent v'lith reading instruCtIon and contMt used by the local educational 
agency. 

"(vi) It shal! contain an agreement by the proVlder that information regardhg the 
ideom, of any child eligib,e for, or enrolled in ihe program, wilt not be publicly 
disclosed v.ithout the permission of a parent of the child. 

"(viI) It shall include the lerms of an agreement between the provider and lhe 
local educational agency wilh respect to the provider's purchase and 
maintenance of adequate general liability iosurance. 

"(viii) It shall contain provisions with respec1to the ma1<ing of payments to the 
provider by the local educational agency, • 

"(G) The deve!opment of procedures under which the local educational agency 
carrying out this paragraph

"(i) wiH ensure oversight of the quality ara effec:lveness of the hAorlat assistance 
provided by each t..ltonal assistance provider that is selected for fundir.g: 

"{ii) will provide for lhe termin.ation of contracts with ineffectIve and unsuccessful 
tutorial assistance providers (as determined by the local educational agency 
based upOn the performance of the provlder with respect to the 9001s and 
timetables conlalned in the contract between the agency and the provider unde( 
subparagraph (F)); 

"(iii) will provide to each parent 01 a child identified under subparagraph (D) who 
requests such informetion for the pWi'pose of selecting a tutorial assistance 
provider for the child, in a comprehensible format, information wi~h respec: to the 
qua!ijy end effec1iveness of the lLtOri31 assistance referred to in clause (1); 

"(iv) will ensure that each school identifying a cbdd under subparagraph {Dj w1ll 
provide upon request, to a parent of the chl~d. assistance in selecting, from 
among the tutoria: assistance providers who are identified pursuant to 
subparsgrap.' (8} the provider who is best able 10 meet the needs of the child; 

"(v) will ensure that parents ot a child receiving tulorial assistance pursuant to 
this section are informed of their child's progress tn the tutorial program; and 

"(vi) will ensure that it does not disclose Ihe name of any child who may be 
e!lgib!e for tutorial assistar"lCe pursuant to this section, the name of any parent of 
such lit Child, or any olner personaUy !denlifiable information about such a parent 
or child, to any tulorial assistance provider (excluding the agency itself), without 
the prior wriUen consent of such parent. 

"SEC. 2257. NATIONAL EVALUATION. 

"From funds f€SelVed under section 2260(b)(1), the Secretary, through grants or contracts, shall 
condu:;! a national assessment of Ihe programs under this part. In devetoping Itle criteria for the 
assessrrumt, the Secretary shall receive rerommendations from the peer review' panel convened 
under section 2253(cj(2), . 
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"SEC. 2258. INFORMATION DISSEMINATION. 

"(aIIN GENERAL-From funds reserved uncier section 2260(b)(2), Ihe National 
Ins"tilufa for Literacy 5/1811 disseminate information on scientifically based reading re
search and information on subgrantee projects under section 2255 or 2256 that have 
proven effective. At a minimum, the institute shall disseminate such information to af! 
recipients of Federal financial assistance undor Utfes f and VII of this Act the Head 
Start Act, the Jndividua/s with Disabilities Education Act, and the Adult [Education and 
Family Literacy Act 

"(b) COORDINA nON.-In carrying ouI this sooHon, the National Institute for Uief&c~ 

"(1) shall use, to the extent practicable, information networks developed and maintajned~ , 
through other public and private perso."'1s, including the Secretary, the National Cen~er for 
Family Literacy, and the Read!!ne Program; 

"(2) 5h8::1 work in conjunction witn any panel convened by the National Institute of 
Child Health and Human Development and the Secretary and any pane! convened 
by the Office of Educational Research and Improvement to assess the current 
status ot research based knowledge on reading development, inCluding the 
effectiveness of various approaches to teaching children to read, with respect to 
,jetermining the criteria by which the National Institute for Uleracy jl,.'dges 
scientifically based reading research and the design of stra:egies to dissemmale such 
information; and 

"(3) may assist any State educational agency selec1ed to receive a grant under 
section 2253. and that requests such assistance

"{A} in determining whether applications submitted t,.nder section 2253 meet 
the requirements of this title re:ating to sc:erHflcally based ;ead:ng research; 
and 

"(6) in the development of subgrant application forms, 

"SEC. 2259, STATE EVALUATIONS; PERFORMANCE REPORTS. 

"(a) STATE EVALUA TlONS,

"(1) IN GENERAL-Each State educational agency that receives a grant under 
section 2253 shall evaluate the success of the agency's subgrantees !n meeting 
the purposes of this part. At a minimum, the evaluation shall measure the extent to 
which students who are the intended beneficiaries of the subgrants made by the 
agency have improved their reading skills. 

"(2) CONTRACT.-A Stale educational agency shall catry out the evalua.tion under this 
subsection by entering inlo a contract wilh an enli~y thai conducts scientifically based 
reading research, under which contract the entity will periorm the evaluation. 

"(3} SU8MISS!ON.-A State educational agency sha~1 Submit the findings from the 
evaluation under this subsection to the Secretary, The Secretary shall submit a 
summary of the findings from the evaluations under this subsection and the 
national assessment conducted under section 2257 to the appropriate committees 
of the Congress, including the Committee on Education and the Workforce of the 
House of Representatives and the Committee on labor and Human Resources of the 
Senate. 
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"(bl PERFORMANCE REPORT$.-A State educatiOflal agency that reC#!liv6S a granl under 
st1C/ion 2253 shaN submit performance reports to the Secretary pursuant to a schedule 10 be 
determined by fhe Secretary, but not more frequently than annuaJJy. Such reports shaff 
include

"(1) wilt! respect to subgranls under section 2255. the program or programs of reading 
instruction. based 00 scientifical'y based reading research, selected by subgrantees; 

"(2) the results of use of the evaluation referred to in sectiofl2253(b)(2)(E)(fv): and 

"(3) a description of the subgrantees receMng funds under this part 

"SEC. 2260. AUTHORIZATIONS OF APPROPRIATIONS; RESERVATIONS 

FROM APPROPRIATIONS: SUNSET. 

"(a) AUTHORlZA TJONS.

"(1) FY 1999.-There are BulhOr'ized to be appropriated to carry out this part and 
seclion 1202(c) $260,000.000 for fiscal year 1999. 

"(2) FY 2000.-Thcrc are authorized to be appropriated to carry out this pa1 and section 
"1202(c) 52£0,000,000 for fiscal year :2000. . 

"(/)) RESERVATIONS.-From (;IBch of the amounts appropriated under subsection (a) for a 
fiscal yeer, the Secrerary

"(1) shall reSeNt} 1,5 percent to carry aul section 2257(a); 

"(2) shall reserve $5,000,000 10 carry out sectlo.1 2258; and 

"(3) shan reserve $10,000,000 to carry out section 1202(c}, 

"(c) SUNSET.-Nofwilhstanding section 422(8) of the General Educe/ion Provisions Act, this 
part is not subject 10 extension under such section. ", 

(b) CONFORMING AMENDMENTS.

(1) AUTHORIZATION OF APPROPRIATIONS.-Section 2003 aftha Elemenlary 
and Secondary Education Act of 1965 (20 U.S.C. 6603) is amended

(A) in subseclion (a), by s:riking "title," anc! inserting "Iitle {other than pa1 C),"; and 

(6) in subsection {b){3), by striking "pa:1 C" and insert:ng "part 0", 

(2) PRIORITY FOR PROfESSIONAL DEVELOPMENT IN MATHEMATICS AND 
SCIENCE-Section 2206 of the Elementary and Secondary Education Act of 
1965 (20 U.S.C. 6646) is amended by inserting "(other than part C)" aner "for this 
title" each ptace such term appears. 

(3) REPORTING AND ACCOUNTABILITY.-Seclion 2401 of Ille Elementary and . 
Secondary Education Act of 1965 (20 U.S.C. 6701) is amended by s1riking "undar 
this part" each place such term appears and inserting "under this 1IIIe {other than 
part C)". 

(4) DEFINITIONS.-5ection 2402 of the Elementary and Secondary Edvcation Act of 
1965 (:20 U.S.C. 6701) is amenced by striking "this part- P and inserting "this title (other 
than part C)-". 
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(5) GENERAL. DEF1NITIONS.-Secticn 14101 (101(C) of {he Elementary and Secondary 
Edu-cation Act of 1965 (20 U.S,C. 8801(10}{C)) is amended by striking "part C" and 
inserting "part 0", , 
(6) PARTICIPATION BY PRIVATE SCHOOL CHILDREN AND TEACHERS.
Section 14503(b)(1 )(B) of the Elementary and Secondary Education Act of 1965 
(20 U.S.C. 8893(b)(I)(B)) is amended by striking "part Coo and inserting "part D". 

SU8TlTLE II-AMENDMENTS TO EVEN START FAMILY LITERACY PROGRAMS 

SEC. 201. RESERVATION FOR GRANTS. 

Secti0:11202(c) of the Elenwntary and Secondary Education Act of 1965 (20 U.S.C. 6362{<::)) is 
amended to read as follows: 

"(e) RESERVAT/ON FOR GRANTS.

"(1) GRANTS AUTHORIZED.-From funds reseNed under seclion 22S0(b)(3), the 
Secretary shall award grants, on a competitive basis, to States to enab!e such 
States 10 plan and implement siatewide family literacy initiatives to coordinate and, 
where appropriate, Integrate existing Fede"ai, State, and locailiteracy resources 
consistent with the purposes of this part Such coordination and integration shall 
include funds available under the Adult Education and Family Literacy Act, the 
Yead Stan Act, this part, part A of this tille. and part A of title IV of the SOCial 
Security Act 

"(2) CONSORTIA.

"(A) ESTASLISHMENT.-To receive a grant under :h~s sl..bsectic;"l, a State shaE 
establish a consortium of Stal(l-level programs under the following laws; 

"(i) This title (other than part D). 

",il) The Head Slart Act. 

"(iii) The Adult Education and Family Literacy Act 

"(iv) All other State·funded preschool prograrrs and programs providing literacy 
services to adults . 

. "(B) PLAN"-To receive a grant under this subsection, the consortium established by 
a State shall create a plan to use a portion of the State's resources, derived from the 
programs referred to in subparagraph (A), to strengthen and expand family literacy 
services if! such State. 

",e) COORDINATION WITH PART C OF TITLE II.-The conS<Jrtium shall 
coordinate its aeHlllties with the activities of the reading and literacy partners "lip for 
the Slate establIshed under soohOn 2253(d). if ttl€! State educational agency receives 
a granl under section 2253. " 

"(3) READING INSTRUCTION.-Stalewide family literacy initiatives implemented under 
this Subsection shall base reading instructlon on scier.liflcairy based reading resea.ch (as 
such term is defined in section 2252). 
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"(4) TECHNICAL ASSISTANCE-rhe Secretary shall provide, directly or through a grant 
or contract vlith an organization with experience in toe development and operation of 
successful family literacy se~s, technical assistance to States receiving a grant 

undel this subsection. 

"(5) MATCHING REQU1REMENT.-Tha Secretary shall no: make a grant to a State 
under this sub-section unless the State agrees thai, with respect to the costs to be lncurred 
by the eligible consortium In carrying OUI the aCtivities for which the grant was awarded, the 
Siale will make available non·Federal contributions in a~ amount equal 10 not less than the 
Federal funds provided under the grant.". 

SEC, 202, DEFINITIONS, 

Section 1202(e) of the Elementary and Secondary 

Education Act of 1965 (20 U.S.C. 6362(0)) is amended

(1) by redesignating paragraphs (3) and (A.) as paragraphs (4) and (5), respectively; and 

(2) by inserting atter paragraph (2) the following: '"(3) the term 'family literacy services' 
means services provided to participants on a vOluntal)' basis that are of sufficient intensity 
in terms of hours, and of sufficient duration, to make sustainable changes in 

a family, and thaI Integrate aU of the following activities: 

"(A) InteractivG literacy activities bet'NeGn parents and their children. 

"(8) Training for parents regarding how 10 be the primar/leacher for their ch-ildren 
and fun partners in the education of their chilc'ren, 

"(Gj Pamnt Iileracy training thal leads to economic self·sufficiency. 

"(O) An age-appropriate education to prepare children for success in school and Ufe 
experiences. 

SEC. 203. EVALUATION, 

Seclloo 1209 of the Elementary and SecondslY Education 

Act of 1965 (20 U.S,C. 6369) Is amended

(1) in paragraph (1), by stokIng "and" allOO end; 

{2} in paragraph (2}. by striking the penod at t.'le end and inserting "; and"; and 

{3} by adding at the end the foUowing;"(3) to provide States and eligible entities receMng a 
subgrant under this part, directly or thrOugh a grant or contract with an organization with 
experience in the development and operation of sve<::essfui 

family ~teracy services, technical assistance to ensure local evaluations undertaken under section 
1:205(10) provide accurate information on the effectiveness of programs aSSisted under this 
part.", 
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SEC. 204. INDICATORS OF PROGRAM OUALI1Y. 

(3) IN GENERAL-The Elementary and Secondary Education Act of 1965 is amended

(1) by redesignating sectlon 1210 as section 1212; and 

(2) by inserting after section t2Q9 the foflowing: 

"SEC. 1210. INDICATORS OF PROGRAM aUAL!1Y. 

"Each State receiving funds under this part shall develop, based on the bes! available research
and evaiuatiOn data, indicators of pro~rarn qualily for programs assisted 

under this part. Such indicators shall 00 used to monitor, evaluate, and improve such programs 
within the State, 

Such indicators shall include the following: 

"(1) With respect to elig:ble participants in a program who Bre adults

"(A) achievement in the areas of reading, writing, English language acquisition, 
problem 

solving, and numeracy; 

"{B} receipt of a high school diplo!na or a general equivalency diploma;, 

"(C) entry into a postsecondary school, job retraining program, 0: employment or, 
ca:ee. 

advancement, Including the military; and 

"(D) such other indicators as the: State may develop. 

"(2) WiUi respect to eligible participants in a program who are childreo

"(A) improvement in ability to read on grade level or reading readiness; 

"{S} schQol attendance; 

"{C) grade retention and promotion: and 

"(O) such other indicators as the State may develop"". 

(b) STATE LEVEL ACTfVIT!ES.-$oc#on 1203(a) of the Elementary and secondary 

Education Act of 1965 (20 U.S.C, 6363(8)) is emended

(1) in paragraph (1), by striking: "and" at the end; 

(2) in paragraph (2), by striking the period at the end and inserting "; and"; and 

(3) by addmg ai the end the following: "(3) carrying out section 1210 ". 

(e) AWARD OF SUBGRANTS,-Paragraphs (3) and (4) of section 1208(b) of the Elementary 
and Secondary ~ducation Act of 1965 (20 U. S, C. 6368) are amended to read 

as follows: 
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+>(3) CONnNUING ELIGleIUlY.-ln awarding subgrant funds to continue a program 
under this part fOf tho second, third, Of fourth year, the Sl&te educational agc'lcy s"1all 
evaluate the program based 'On the indicators 'Of program quality developed by the 

State uf1der sectloo 121Q, Such evalt.:alion shall lake p'.ace after tho conclusion of the startup 
period, if any. • 

"(4) !NSUFFICIENT PROGRESS.-The State educational agency may refuse to award 
subgrant funds if such agency finds that the eligibre entily has J'\i)t sufficiently improved the 
performance of the program, as evaluated' based or Ihc indicators of program quality 

developed by the Stale under section 1210, after

"(A) providing technical ass;stance to Ihe eligible entity; and 

"{B) affording the eligible entity notice and 8'1 opportl.l"lity for a hearing. ". 

SEC. ,05. RESEARCH. 

The Elementary and Secondary Education Act of 1965, as amended by section 204 of this Act. is 
further anrended by inserting after section 1210 the following: 

"SEC. 1211. RESEARCH. 

"(a) IN GENERAL-The Secretary shall carry oul, through gront or contracl, 
research into the components of successful family literacy services. to use

"(1) to improve the quality of existing programs assisted under this part or other 
family literacy pro-grams 

carried out under this Ad or the Adult Education and Family Llteracy Act: and 

"(2) 10 develop models for new programs to be carried out under this Act or the Adult 
Education and Family Literacy Act 

<O(b) D/SSEMJNATJON.-The Nalionallnsfitute for Literacy shall disseminate, pursuant 10 
sect/on 2258, the results of the resea-rch described in subsection (a) to States 

and rec:pienls of subgrants under this part.". 
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An Action Strategy for Improving 

Achievement in Mathematics and Science 


-

u.s. Department of Education 
•Washington, DC 

The President 
The White House 
Wasltington, DC 20500 

Dear Mr. President: 

National Science Foundation 

Arlington, VA 


We are pleased to tnmsmit the report of the U.S. Department of Education- National 

Science Foundation joint working group on mathematics and science education. 


As you know. since the early 1980's, U.S. elementary and secondary school students 
have begun taking tougher courses, Md we are starting to see the results. National 
Assessment of Educational Progress scares have improved in math and science. with 
gains in mathcmaticr. equal to at least one grade level. On the SAT. average math 
scores arc at their highest in 2S years, even as the number Md diversity oftest.takers 
have increased. However, the eighth-grade results of the 41-Nation Third Intcmatio~J 
Math and Science Study (TIMSS) show that the U.S. is below average in mathematics 
andjust above average in science. That im't acceptable; in this technology-rich 
information era, our students need to perfonn much better in both subjects, but 
especially in the fundamentals of mathematics, if they are to excel at higher level 
mathematics and science courses that are the gateway to college and to citizenship, 
productive employment, and lifelong learning. 

Because mathematics and science provide many of the underpinnings necessary for 
students and society to navigate this ever chMging technological and information age, 
in a March 6, 1997, Presidential Directive. you asked us to convene a working group to 
develop an -action strategy- for using Federal resources to assist State and local school 
systems to prepare students to meet challenging mathematics standards in the eighth 
grade and for involving the mathematics. science, and technical communities in those 
efforts. You asked that the action strategy include recommendations for using FooCf!l1 
resources to help States, local educational agencies, and schools implement their efforts 
10 improve teaching, upgrade curriculum. and integrate technology and high-quality 
instructional matcrinls into the classroom, and to motivate students and help them 
understand how mathematics concepts are applied in the real world. You asked the 
working group to review the C\ll'reI]t status of improvements in mathematics education 
and to identify and address critical areas of need. drawing on research and input from 
educators and professional organizations. Finally, you asked us to explore how Federal 
resources and partnerships with other organizations can help improve student 
cchievemc:nf in mathematics and science. 

We believe that the enclosed action strategy meets those objectives in all respects. 

Consistent with your Diroctive, and with the resultS of the Third IntCinational 

Mathematics and Science Study (11MSS). the strategy focuses most prominently on 

the improvement ofmiddle· school (grade 5-8) mathematics, bUt also addresses broader 
. . . 
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needs in all of elementary and secondary mathematics and science education. More 
specifically. the strategy proposes a new Federal effort focusing on middle school 
mathematics. with an extension to other areas of mathematics and science in future 
years. 

Also consistent with your Directive, the strategy focuses on three principal areas where 
Federal investments can achieve muimum leverage and impact: upgrading teaching. 
improving curriculum and instructional materials, and building parent and public 
awareness and ensagement.ln each of these areas, the strategy socks to maximize the 
potential benefits obtainable through the programs of our two agencies, that is, the 
competitive grant programs administered by NSF and the formula and competitive 
grant programs of the Department of Education. It also acknowledges the potential 
contributions of other Federal agencies to this effort. 

The joint working group identified many areas where we can make progress with 
existing resources and programs. In fact, the Department and the Fowuiation have now 
committed to launching. in fiscal year 1998. a new sel ofplanning grants for local 
reform and improvement of middle-school mathematics instruction. Thesc grants will. 
in particular. help middle schools that enroll large concentrations ofchildren from'low
income families to usc all relevant Federal. State, and local resources in a way that 
produces meaningful gains in mathematics achievement In addition, our agencies have 
committed to launching a new public information and engagement campaign during 
the current fiscal year. 

While we will initiate these eiTorts this year, the potential for bringing about significant 
improvements in the mathematics education of the Nation's l3.S million middle school 
students. and in elementary and secondary mathematics and science education more 
broadly, will depend on the level ofresources the Federal Government commits to this 
effort. In order to bencfit a significant number ofschools. teachers, and students in the 
coming years. wc have included additional funds for activities linked to the action 
strategy in our respective fiscal year 1999 budget requests. The additional funding, if 
we can obtain it, should have a synergistic impact because our ncw activities should 
result in more effective use of the existing investments that the Federal Government 
now makes available to sehools for mathematics and science education and for related 
education purposes. 

Thank you for providing the stimulus that has resulted in a closer working relationship 
between our agencies and in the new activities set forth in the action strategy. We are 
prepared to do our part to bring the ideas in the strategy to fruition. 

/)1..Ii-.. 
Richard Riley Neal Lnnc 

Secretary of Education Director. National Science Foundation 

Yours sincerely, 
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An Action Srrategyfor Improving Achievemenl in Mathematics and Science - February 1998-
Executive Summary 

A solid foundation in mathematics and science is increasingly neeessat)' to navigate this changing 
technological and infonnatiQn age. To address this important concern, on March 6,1997, the '. 
President issued a memorandum ~ndix I) directing the Secretary of Education and the Director 
afme National Science Foundation to ronn an interagency working group to develop an action 
strategy for using Federal resourees to assist States and local school systems in preparing stude.nts \0 
meet challenging mathematics standards in the eighth geode, and for involving the mathematical, 
scientific, and technical commW1ities in support of those efforts. 

The Presidential directive specified that the action strategy include recommendations for the use of 

Federal resources to help States, local school districts, and i!ehools improve teaching. upgrade 

cumeulurn, integrate te<:hnology and high-quality instructional materials into the classroom, and 

motivate students to help them understand how mathematical concepts are applied in today's global 

workplace. The directive called for the interagency group to review the status of improvements in 

mathematics education and identilY critical needs, drawing on ",..arch and input from educatora and 

professional organizations. In addition, it called for the working group to review how Federal 

resources and partnerships with other organizations can help improve student achievement in science, 


The request was hased, in part, on results of the Third International Science and Mathematics Study 

(TIMSS), which demonstrated a clear need to focus on improving mathematics achievement in grades 

5-8. American students scored above the international average at the fourth geode, but fell to below 

the international average at eighth grade. The Pn:sident's proposed voluntary national test in 

mathematics. at grade 8 provided an additional stimulus. The action strategy targets mathematics in 

grades 5-8, building on a strong fouodation ofactivity W1derway across the country to improve 

elementary and secondary mathematics and science education. 


The action strategy: 

• Challenges the Department ofEducation and the National Science Foundation to work togetber 
more closely and to boild partnerships with other Federal agencies and with State and local 
educational.geneies to strengthen the impact of Federal investments in mathematics and 
science education. 

• 	Challenges State and local-level scbool superintendents, mathematics supervisors, scbool 
boards, principals, teachers and other educators to take • fresh, critical look at curricul., 
instructional malarial., and professional development strategies (and the use of Federul 
resources in these areas) in light ofTIMSS and other recent research results and to be prepared, 
as needed. to reformulate current approaches so as to improve effectiveness. 

• Challenges the Nation's colleges and univeraities to develop rigorous new programs for teacher 
prepamtion, _ssing both subject mailer expertise and pedagogical mastery. These institutions 
will also need to take a far more active role in enhancing the skills and knowledge ofthe 
teachers of today and tomorrow, working closely with States, local school districts, and schools 
in the process. 

• Challenges professional organizations in mathematics, science. engineering, and technology to 
join with teachers, schools, colleges, parents, students, communityorgenizations, and business 
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and industry in developing a strong network of local partnerships aimed at raising student 
achievement. 

• 	Challenges U.S. families to provide strong support and encouragement for their children to 
reach high standards of achievement in mathematics and science. 

Based on the Federal role in improving achievement in K-12 education, the priorities of the action 

strategy focus Federal investment on: 


• 	Assisting States, local school districts, and the Nation's colleges and universities to provide the 
skills and knowledge that equip teachers in grades 5-8 to teach challenging mathematics 
content in effective ways, with high expectations for their students; 

• 	Assisting States and local school districts to select and implement high-quality, standards-based 
cwricula and instructional materials, including making .effective use of educational '" 
technologies; and 

• 	 Building public understanding of the need for challenging mathematics in grades 5-8, and 
gaining public support for raising student achi~vement toward high standards. 

The bulk of the Federal resources for improvement in K-12 mathematics and science education flows 
from the programs of the Department of Education and the National Science Foundation. A coherent 
approach to strengthening the impact of Federal resources used to improve mathematics achievement 
in grades 5-8 must begin with these programs. Drawing on the resources ofother Federal agencies in 
an effective manner can then follow. 

The Department of Education and the National Science Foundation plan a set ofjoint activities that 

are the synergy-producing elements of the action strategy. These activities include: 


• 	Competitive planning grants to accelerate the strategic use ofresources in improving 

achievement in mathematics; 


• A National Convocation on middle school mathematics that will initiate an on-going dialogue 
among .11 stakeholders; 

• 	The Public Understanding and Engagement Mathematics Initiative, a mechanism to involve 
parents aud the public more directly in mathematics education; 

• 	Coordinated research and informational activities; and 

• Systematic involvement of other agencies. 

Other elements of the action strategy draw on the individual strengths of Federal agency programs 

aimed at improving mathematics education. . 


The time is ripe. for a concerted effort to improve the achievement of U.S. students in mathematics 
and science. By focusing our immediate attention on improving perfonnance for middle school 
mathematics, we will be able to give local, State, and Federal educational agencies a call for action 
that is substantive, timely, and sufficiently targeted that it is reasonable to anticipate progress. As our 
effort to address this area of greatest concern gets underway, we'can develop models for futu.rC action 
across disciplines and grades. 
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But the action strategy must be only the beginning of the etTort. The interagency cooperation must 
continue and move to the substantive agenda of implementation. The Department of Education and 
the National Science Foundation are committed to meeting the challenge of continuing cooperation 
so that their programs work in concert. The two agencies will develop appropriate mechanisms to. 
keep other agencies and the professional scientists, mathematicians, engineers, and others with 
mathematical skills and knowledge with whom they work actively involved in improving 
achievement in mathematics and science education. Perhaps most importantly. they will keep the goal 
ofmising the achievement of all American students in mathematics and science at the forefront of 
their attention. 
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I. I utroductiou 


On March 6. I i)i)7, the President issued a memorandum (~I?PSnqi;.;J) directing the Secretary of 
Education and the OiTL'Ztor of the National Science Foundalion to !Onll ;\11 intcrogcncy wo,king group 
to develop all uCtioll strategy fbr using Federa!_ rc.sources to assist Staks amI local school systems in 
preparing students 10 meet challenging mathematics staudards in the c:ghlh grade. and for involving 
the mathematic:J!. scicntiiic. and technical communities in support vrthosl; elTorts. 

The Presidential Directive 

The Presidential directi"e specified thai the aClion strattgy include recommendations for the use of 
Federal n:sourccs 10 help Stales, toeal school districts. and schools impro\'(; h;achtng. upgmde 
curriculum. integrate technolQgy and high~quality instructional malcri:.1.ls Into the classroom, :md 
motivate stUt..!":lltS to hdp ;hclll tlIlders1and how mathematical c01ic\~pls arc appHcd in touais glObal 
\vorkptacc. The directive called for Ihe interagency group to re"ic\\' the slalUS of improvements in 
mathematics education and identify critical needs, drawing on research and input from educators and 
profcssional organiZations. In addition, it called for the working group to revicw how Federal 
resources and partnerships Wilh olher organizations can help improve student achievement in SCIence. 

The Need for Action 

The Third !menU/tional Malhenwli('s and Science Swdy 

Rcsults of the ThirJ Inlernational Mathematics 
and Science Study (T1MSS) make clear the nced 
ror action to improve mathematics and science 
education prior to eighth gmde. Results aftests 
administered in ~ 995 to students in grades 4 and 8 
are now available: The fourth grade results show 
U.S. students above the international average in 
both science and mathematics. In science. U.s. 
students were outperformed only by those in 
Korea. However, tlie eighth grade results show 
lackluster pcrronnam::c by U.s, students. with 
scores only a bit above the intCrfllllional average 
in science, and below the intcmational average in 
mathematics, Results for the twelfth grade will be 
released shortly. They are expected to show even 
poorer perfornlancc than the eighth grade results, 

T1MSS results for tlie fourth grade are much more 
positive than the results of similar international 
comparisons in the past. They demonstrate that 
our students are mastering the basics of arithmetic 
and introductory science. tha1 it is possible to 
make significant progress in international 
comparisons on:r time, and that U.S. students can 
compete ravorably with those of olher nations in 

The Thircllnll;'rnntionnl J\lalhcma!it:s 
:Hld Sd(,Ilt't' Stuuy 

TI~tSS is the largest and most ambitious ofn series of 
intemalional comparative siudtes ofctli.l{"al10nal 
acbil!vet)lCUI The Dcpaf1mem ofEdilcat!on and lhe 
National ScicnC'e Founcl:Hloo sponsored the u.s. 
testing, eondtleled in )995 at grades 4, B, and 12, and 
the subsequenl analysis. 

TI!\,lSS invo:ved more than 1:1I1fa ::ni:Uun studcnts in 45 
cou:ltrk's, ':0,000 U.S. SlllOCllls took pa~!. While tbe 
relath'r perrOnmmC{: of U.s, Shldt;!uts illl:001parison to 
smd..:n1s .of other countries Improved oq:r perfom1am:e 
on similar international comparisons orcarlirr yt'ars. 
there were signs ofproblellls, particularly at grade 8. 
U.S, students pcrfonned abo\'c average at grade 4 and 
below aver(lge at grade S in mathematics, the .only 
country with such a pailent in either science or 
mathematics. Grade J 2 results ..... mbe anr.ounced 
shortly. 

Whitel:ollecting achievement data to each p;uiicipating 
, country, 1iM8$ rese:ln.:ners alSQ developed a wealthof 
i 	 information a:ix.ml teachers and teaching. abOUI 

I	curricula and instructional nmterials. about classroom 
lessons and interactions. and aboul student attitudes and 

I	habits Qulside lhe classroom, FOr example; TIMSS 
1"I"<,IIN ~hnw that 
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mathematics and science achievement in the ,early 
grauL'S.' 

Our Nntlonal Edue.atiol1 Gonls prochlim our 
d~uicmion to making U.S. students lirst in the 
world in mathentatics <md scit.:ncc achievemcnt by 
the yc,ar 2000. In the early grades. W(; arc rn~king 
demonstrable progress toward thaI goal. Thl~se 
results clearly Indicate that matbcmutics and 
science education in tht.: middle school years 
should bc an important rt..1CUS for national efforts 
to help ensure that our students meet world~class 
standards. 

Opportunities[01" fhe Fllfw'c 

• 	 US student perfonll<lm:e iIlC!l'~ISl'~ :!lur..: s1,'wly 
betwc<:n dementary and middle s;:il(j(,1 yc~rs 
than ill most o!hc:- coulltri~s: 

• 	 The U.S. naTicuJum i;;. mll :15 \\dl focused Oli 
10pics that woufd prorel Smdc!liS {Ilw;::.rd more 
advanced levels ofunderstantlLng,3s arc 
curricula in olher countries: 

• 	 U,S. teachers work Jong~·t l!OUlS. havc less: lime 
during th!: dar for prcp:nillg d:isses, :and 
expel iencc more disrupfion in their dasstO<..1ms 
lhan do their coulllerp:u1s in other countries. 

The TrMSS resulls have become- a source of 
constructive nu;l1i\',Hion fm mounting::m action Slr:llegy, 
laking the issue well beyond the "impk comparison of 
score:> in im<:rnalionaltest t~king. 

Eighth grade is:l critical point in m:Hhcmaties education, Achievemenl at that stage lays tbe 
foundation for students to take the advanced high school lnathematics and science courses that arc 
keys to eollcgc entrallCC and wcll~raid jobs. Today, mosl stt:dents enter high school i1blc to perronn 
the basics of arithmetic, but fur too Humy have failed to develop afoundation in the 21 5t century 
busies of algchro, geometry, and data analysis and cannot cope with multi-step prohlems. 
Unfortunately. nlany never gain these abilities, closing doors 10 opporhmities for the fulurc. Oftcn 
studellts nnd their fal11ilies do not even kno\v Ihat the doors arc closing, lending 1n It mismatch 
between their CXl)Cctulions for the future and their actions in the present. This is particularly true for 
students from disadv<H1tagcd backgrounds. It is a factor in perpetuating inequities both in 
participation in advanced education und in lifetime income. 

The Impol'/(lIIce ofRigorous Sraud(lJ'(is 

In working 100\'ard tbe ~alional Education Goals, Slates, districts. and national Ol'ganiZ:ltions han: <!11 
supported the de~'elopment ofsumdards for henchmarking the perfonnance ofall students, The 
National Council ofTeachers of Matbcmatics (NCTM) 

was one of the first national organizations to develop sets ofstandards for {;Ontcnl, tc~ching. .and 
assessment, and many Si:HCS and districts have modeled their standards on these. The NCTM 
framework emphasizes the importance ofmastering the basics ofarithmetic as well as more advanced 
topics and using them effectively in addressing complex problems. The National Research Council 
developed a comparable framework for science standards, Jt suggests more treatmcnt in depth of 
fewer topics. in line Wilh the TJMSS recommendations. 

State and local educational agencies have worked to de\'elop standards and approaches suitable to 
their circumstances. drawing as Ihey find appropriate on frameworks established by national 
organizations sw:h as these, Teachers teach and students respond to the level ofexpectations placed 
upon them, Thus, standarus thai arc bcnchmarked to national and intemational nonns can be lIsed to 
raise expectations for achievement. 

Another source of input to d~liberations on 
Stsmdards and hnpnwcd 1'(~rflJrmall(,cstandards is found in the content ofTIMSS and 

the National Assessment of Educational Progress 
Standards improve sludent perfonmmce when they fIrc

(NAEP). Managed by the independent National combined with stale and local strategies for curriculum 
Assessment Governing Board, the <:ontcnt of the I impr-ovcment, tc-adici- developmenl, nnd nsscssment. 
NAEP assessments reflects a col1eclivejudgment 
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of-State and, local educational ofllchlls. content 
experts, and the community aboUl wbat our 
children should know Hud be able to do In many 
fields. In mathematics and science, there.is strong 
overlap between the NAEP fnlllll,;work and the 
NCTM and NRC standards, as well as Stille and 
local standards now being pUl in place. 

A Volulltary National resl in Maillet/Ia/ics 

The President has proposed a volunt.try national 
test in mathematics, to be takeh ncar the end of 
eighth grade. as a very visible pan of atl , 

ambitious, sustained drive for higher, more' 
challenging standards of learning for all students, 
The test will be based on the NAEP framework 
and managed, as is NAEP, by the im!cpGndcnt. 
bipartisan :-.Jntional Assessment GO\,\:l11ing BO<lrd. 

It will be available by the spring of 1001. Parents 
and teachers will receive the resulls for each 
student, with scores linked to nation:!] and 

Scvtn years 1l1er a SI:1te judge- nded Inc schn,'! system 
H eJtl''::!litmally bnnkrupt<:d." Kenlucky'$ c(lmpn;hl'!)si\ I.; 
seho,.)! relOrlllS arc genetlliing SllhSl<ll1tia! improh'11lem 
in student performance. Since 1992, lhc p~rct:l!tllg<: of 
::iemcnt:tl'Y schoo! stlldenl$ scoril1g ill the "pJofkicJ){" 
or "Distinguished" f:.lng:e in fI.':lcing (In the ~talC','i 
perfonna!lce-based aSSe"smC!lt has incre<l~cd frnll1 8 

, pCrCL'!lt In 41 ~rcent. The impro\'C!11<?tffi are dis:1 ibutcd 
a.::ross all grade level", thron!;hollt C\'t1')' gco.gJ>Lphl;; 
rt'gion in the state, >Llld in poor as well as \\clll!l:i.;r 
commumties. 

,Toughcl graduation r<:qtlireOlCnls in New Ymk Cily 

' public stbools spurrcd IhOllS:lnds more high school 
students 10 take and pass college prep»rawry! nuthematics and sciellcc COllrses, Till,; ncw ;:ours,' 

I rcquiremenls grew out ofa coUaoorailOn bc!\\ccnlhc 
I Chancel:or ofEduCJ!ioll, the City Univef1lity·{)fNcw
!York (CUNY}, ::md tlle United Federulion ofTca::::1CIS 
' to IOtrea"c tl:c number ofv.;;-ll'prqltlTeJ st'Jci;::lIS 

entering CC:-JY. By agreeing on dl<lllcnging ~tal1d;r;d~ 
I 

;1 

for what;;l! high school students should Icnm. ,11\(\ by 
; plmsing in course requirements and professional
! development for I('uehers, New York CilY produced th.c 
: best-prepared and most diverse freshman class at 

intemational benchmarks. Every year, all items on i CUNY in 1\\'0 decades. 

the test, along with answers, scoring guides. and l'-==================J 

other materials, will be released so that teachers, parents, and students can review pcrfonnancc Oil 


Individual test items and know what is expeclcd from. students in Teaching standards of cxcellcnce, 

For more information. see ApP~115~i"x.2; 


The voluntary national test is only one element of the comprehensive effort needed 1:0 accomplish the 

objective of haying al! students achieve challenging national standards roJ' pel'fbnnnllcc, ThiS effort 

will require many individuals -- students, parents, teachers, collcge faculty, employers, professional 

associations, and community leaders -- working in concert with a common understanding of what 

they want to see happen. The test, in combination with a national effort to boost achievement, will 

provide a powerful lever to amplify the effects of existing efforts at local. State, and national levels to 

improve student acbievement in mathem,[ltics and science. 


Plan of Action: Place Immediate Focus on Mathematics 

The TIMSS results show the need for UI1 immediate focLis on mathematics education in gmdes 5-8, 
where the serious drop from above 10 below intemational nOID1S in mathematLcs threatens 
achievement in both mathematics and science at higher grade leyeJs. The President's proposed 
voluntary national test in mathematics in eighth grade provides a tool to measure progress and also 
challenges us to provide students with the mathematics in grades 5-8 that will enable them to perform 
well on it. 

The action strategy targets grades 5~8) building on a strong foundation ofactivity undcnvay across the 
country to improve elementary anti secondary mathematics and science education. It anticipates that 
tbese activities Gontinue; at allieveis in both mathematics and scicncc~ and lays the groundwork in 
both suhstance £tnd process for expanded activities in the future. . 

Challenges for All Parties 

The goal Qfthe action strategy is for all American , 
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stud'cnt~ to leave eighth grade prcpared to ]1UrS\IC 
tlie h;ghcr~lc\'cl ,mathcmatics and science courses 
that arc the gatc\vay to college, productive 
employment, lifelong learning. and effective . 
citll::cn5hip, Reaching this goal wi!! require aclion 
in five areas: 

, 
• 	High expectations, held by (cachers. school 

administrators, parents, the broader 
community, and students themselves, fOf 

student performance in mathemntics and 
science~ 

• 	Challenging standards for content of 
curriculum, h:aching, assessment, and 
student achievement; 

• 	 Instructional materials and technology of 
high quality 1ha1 incorporate these 
challenging standards; 

~C;C!:;;:t;' !1:t4f ce part:tularly mt::nsive in higl:-pon:rtj' 
connTllmitie;, and schools. The N"tionat Assessment of 
I:JuC:l1ional Progress {NAEPI in j!1athernatics sblH\:> 
l;,at slnd,'nts froll! poor familks pcrfoml signilicJntly 
Ivss well than ollw:, s1\l(knts. in 1996, the avcragt' SWIt: 

('I: 61..' ;;00 poir;! NAEP scole \\~S 252 for Silt genlers 
\\ I:n ,m; \'ligiblc f(,r free ;,md reduced price IUllch as 
~'omp(;re" to 2Sf) for ineligible students. Sludc'n1s irOPl 
{'«or f:l!l!iHC2 ,Ut, also less liKely (,l lake algebra, 
l:lC011k'tl)'. and more advanced courses in high schooL 

On July 25, 1997, fifteen urban school dis!ricts, 
induding the nalion's three largest, pledged 10 
p;:utidpalc in the voluntary national lest They 5e:11 a 
ck.. r $ignallh3t students in inner cilY sdtoo!s can .Jlld 
should t-.e held It) the SJnte challengi!lg s:anrlords that 
arc l;i;illg set for all st\!cents Ihro~lgbou! !be nalion. 
These cnmmunilies rcrDgnize th:H y.:~ting high 
standards is n prcrequisit,; for improved leaching and 
learning. Rcseurch and expeneu(;(' S!IOWS tbt students 

, (an mect high standards, and that low expeclaliolls lead 
t.} low ;)chicvcmC'r.t. 

• 	Teachers with the pedagogical skills: and rigorous knowledge ofmathcmat1cS and science 
needed to teach these subjects effectively; and 

• 	 Activities outside the classroom that reb force t:,e classroom experience by drawing on the 
support of parents, the professional communities of mathematicians, scientists, and engineers, 
busines's leaders, and the b:oudcr public: 

Thus. the action strategy: " 

• 	Challenges the Department of Education and the National Sc.ience Foundation to work together 
more closely and to partner with other Federal agencies and with State and local educational 
agcucu:s to strengthen the jmpaet of Federal investments in mathematics and science cdllcat:on. 

, . 
• 	 Challenges State Zlnd local school superintendents, muthematics supervisors, school hoards, 

principiils. and other educators to take a fresh, critical look at curricula, instructional materials, 
and professional dcvelopmcnt strategies (and the use of Federal resources in these areas) in 
ligbt ofTIMSS and other recent research results and to be prepared, as needed, to refonnulate 
current approaches to improve effectiveness. . 

• 	 Challenges the nation's colleges and universities to develop rigorous new programs for teacher 
preparation, streSSing hoth subject mittter expertise and pedagogical mastery. These inSlitutions 
will also need to take a far more active r,ole in enhancing the skHls and knowledge of leday's 
teachers and principals, working closel{with States. local schoo} districts, and schools in the 
process, 

• 	Ch'allenges pr~fcssional organizations in mathematics, science, engineering and technology, 
health, accounting, transportation, and other fields to partner with schools, parents, students, 
community organizations, and hustness and industry In developing a strong network onocal 
partnerships aimed at raising student achievement 

• 	Challenges U.S, families to provide strong support and encouragement for their children to 
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fe,lch bigb strmdards of achievement in l11mhc:malies and science, 

These chall-cngcs arc focused on the immediate, urgent need to impro\'1,! mathematics edm'::~ii()n in 
gwd,'s 5-S. But 10 be rully crrcctive~ this eff0r1111U$\ hroaden to inel11cl... both malhemalics and science 
in all grut!(."S once the immediate needs have been addresscd, 
-###
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n. Priorities for Action 


Consistent with the President's directJ\'c. this action strategy identifies steps that Federal agencies, 
along wi1h t!leit panners, can take to heip students reach challenging standards iu mathematics in 
grades 5-S amI to ensure that Fcdt.'rnl resources will effectively SUP!lQr! State .:md local refonns. it is 
based on !be efforts of the interagency working group, which rc\'it.;wttl the current state of 
mathematics cducaHon, consulted with other Federal agencies and with outside organizations. and 
fC\'icwcd Fl'tlcral programs before identifying three priority arC;15 for action. (Sec Appendices 3-6 for 
more detailed illfofm3tioll.) 

. The Fedcral Hole 

While c"ducatlon is a national priority, it is primarily n State and local responsibility, The Federal rotc 
is to prO\'idl..' gooJ information, effective tools, and financii.ll suppurt Iha1 \vill assist Stutes ;:md local 
communities in t:liSlirillg that all of their students have the nmihcnwtical skills 1hey need to succeed in 
the workplace as productive citizens, This includes promoting cfrccti\'c partllerships that mobilize 
SUpp0l1 fl'olll the community ~~ students, parents, cdw:::alors. business kadcrs, volunteers, and 
cOl1ccmcd citizens from all \vulks oflife ~- to that end, 

Priorities for Action 

Therefore. the priorities oflhis action strategy will focus Federal investment on: 

• 	 As.';;isting States, local school districls, and the nalion's colleges and u,ni\'crsities to provide the 
skills and knowledge that equip teachers in gnldcs 5-8 to t(,<lch,thaUcnl!ing:m:tthem:ltics 
content in effective ways, with high expectafions for thcir studcllts; 

• 	 Assisting States and local school districts to select <Hal implement high-quality, stnndards~ 
based curriculn and instructionalmat.erials, including err~ctivc use of educational 
tedmologics; ami 

• 	 Building parent and public understanding of challenging mathcm~ltics in grndcs 5-8, and 
g:'ining public SUppOI't for raising stuucnt achievement towaru high standards, 

Scope and Scalc' 

In grades 5-8 there are approximately L3.5 million students taught hyabout 320,000 teachers. of 

mathematics. These students and teachers are distributed among 34,000 schools. in close to 15,000 

districts. Many Oflhcsc schools and districts arc already actively involved In selling high standards 

for instruction and student achievement and are Implementing plans to achieve them. 


The core oflhis action strategy is assisting all schools and districts to make more effective use of 
Federal resources in their efforts to address the above priorities with respect to n1athem~\tics in grades 
5-8, The Department of Education and the National Science Foundation plan to provide opportunities 
for districts to accelerate their progress to\vard improved achievement in this area through incentives 
for enhanced coordinatlon. planning. and implementation. Districts th~t serve large nllmbers of 
disadvantaged students will receive particular attention. Tbe nuinbcr of districts, schools; teachers, 
and students served will depend largely on the level of resources' that can be devoted-to the, 
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Deceleration effort aou Ihe readiness of districts to resp~.mJ. 

At the same time, 'iIl effor! at puhlic infonllation and engagement wi II provide <l llHlch-l1ccdcd 
complcmcntllry IHt.:('hunism to re'leh ~\ broader base of students and Ihcir families. The parlicipating 
Fcderalu£cncies. with their lil:s into the science, mathematics, enginccring_ <lnd technology 
communities, al"~' \\ ~11~posili(mcd to t:ncouragc these communities 10 coor\"'r~llc ill spurring such an 
effort. 

Finally, it is no! elhiugh 10 .tddress only loday's teachers and implemenlalion of instmctional matcrials 
and technologics t!\'ai\abk now, Apl>roximately 30,000 new teachers of malhcmalics in gradcs 5-& 
arc needed eath yCOlr. At the same time. deyelopment of Jeaming technologies is eXlremely rapid, and 
ad.iptation of currieul;l to <lccotnmodate this pace is a continuing conccm, Addressing these issues is 
also an important pan of Ihe acrion strategy. 

Progress in anyone of the three priority area'i -~ teachers, instructional materials and technology, and 
parent and public infonll:ttion and cngagement -- will often depend on <lml demand improvemcnt in 
others, For instance, lhe llllrodllCtiol1 ofhigh~quality inSlructiollal materials willlHlvc !iHle impact if 
teachers arc not tmined 10 usc ihose matcrials effectively. The action plan mllst work on all fronts in 
order 10 make progress tow<lrtl improved student achievement. The action plan helm\' first provides 
an orientation to existing resources and specific new joint activities, The final sections arc organized 
around the three: priorily areas. 
~###-

http;//www .• d.gov/pubs/!HIMSS/Secll.html 12113100 

http:resp~.mJ


All Actioll Srrafegrjor /lIIpro)'ing A,hic\'ClllCm ill Marlicmfffics Wft/ ScieJicc - F('i>n1{IIY 1998 
-"... , .. --,,~ .~.- -~~~~.-~-- .•~~ c-- _. _. -""-~~,,,"-',,-,,--' 

III. Actions to Strengthen the Impact of Federal Resources 


The bulk of the Federal resources for improvement in K-12 mathematics find science cd:lC:1non flows 
from the programs of the [)t.;parirnent of Edllcation and the National Science Founda:io;l. (Sec 
Ar!p.s:.p.ru~A for a summary.) Developing a coherent approach to strengthening tile ill1ptH,:-t of Federal 
resources used to improve mathematics achievement ill grades 5~8 begins with these programs. 
Drav,;ing on the resonrces of other Federal agencies in an effective manner can then rollow. 

F=====--------.,...",""""1,Current Federal Resou ,'ces 
Tille 1 School wide I>nlgrams 

: In FY 1997. the National Science FOllndationThe 1994 reauthoriZJlinn vfTil!t: I gave the program ,\0 

entirely new purpoSI:, namely. 10 1<":I(:h ,li~,Jth:m~aged invested S377 million in K-l1 scicncc and 
students to the same high st;m(knds w whidl all other mathematics education, including investments in 

, students are held. Slates JfC now illlh'.' pm;:c~s of ' the: undergraduate prcpamtloll of teachers. The 
i dewloping their own standards aJld estobhshmg funds go lar£ely to colleges Hne! universities, State 
: assessmenl medmmsms to mCJ"lIIe slut!\.'nts' pH;,gress 
: against lhem, in at kasl reJding and malh-ma:ics. In and local educaHonal ngcncics, and nonprofit 
, addition. the rC;lUthnrtzatiull lo\\cred the eligibility organizations. Tbey arc awarded through 


threshold fur Tille I s<::hool\ntle programs, Schools wlth competitive review ofproposals for funding of 

at k"st 50 p<:n;cnt of sludcnb Irom low-income famllh:s specific projects. Over the past fe\\,' years. the 


, may nm\' usc their T:tie 1fUllds (along \\tlh other Foundation has placed a bigl' priority on syst-cm
: Federal. State-, and local funds) to make comprehensive 


wide fcfonn ofmathematics and science: irnpro\'cmcnis in th~' iI;SlnlClior.;)l pwgram of the en!tre 

; ;;chool, rather t11,m provl;!:ng (;bcrete services to educatIOIl. It asks lo{;al and State educational 

: indh'idual children, TJ:i.s ch3ng~ gi\'~'s Ihose schools Ihe agencies to align resonrces or all types, including 
: flexibility, for insta!lc<:, to ,:s;,: Title! :uads to upgrade those obli.lincd through other Fcdc:-ai programs, ~o 
: the malbemalics cllr:'iculum for ul! studcnts. • 
C'==========_-..., •. " ..........=;==;=..,...:Jeffcci change. The Foundation highlights specl fic 
- areas of emphasis within broader programming, 
establishes dear priori:ics for funding withm the Crikl'la for selection of awards. and holds grantees 
accountable for perfonnancc. Over the years, projects aimed specifically at mathematics in grades 5-8 
have been comparatively sc.:trce, 

The Department of Educ;ltion alloc::Ited approximately $8 billion in FY 1997 through thrce major 
formula grant programs (Goals 2000: Educate America Act; Eiscnhowcr Professional Development 
State Grants; and Title I: Education for the Disadvantaged) that include improved achievement in 
mathematics and science ,mlOng their objectives, Ganls 2000 aids States and school dislricts to 
develop and implement challenging academic standards llOd upgrade teaching and leaming in order to 
reach the 'National Educal](lll Goals, including the goal of becoming first in the world in mathematics 
and science, The Eisenhower program places an explicit fOCllS on science and mat))cmalic.s. OfdlC 
$310 minion appropriated for FY i 997, $250'milliol1 was required to be used for stolff development 

l\tatilematics Education 
and the Department uf l>efcnsc 

; Tv.1) ngencics within the Department ofDcrense (DoD) 
, offer complemeluary ~pproaches to introducing 

rigorous natior.al standards in their educaiional 
activities, 

-1'he DoD, Education Activit), (DoDEA) provides 
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in mathematics and science. 

The 1994 reauthorization 'ofTitle I placed new 
emphasis on helping disadvantaged students meet 
the same challenging academic standards 
ex-pe<;ted of all children. Slales are currently 
developing their own rigorous standards and 
assessments in reading and mathematics, The 
Department ofEduc31ion works actively with 
States and scho:)j districts to identify actions that 
can'be'takcn to~ac:hievc;sign~ ficai1t improvement, 

hltp:llwww.ed.govlpubslI2TIMSSISecIll.html 

http:natior.al


... . 
" """"uti"" "... "''''''''j "'''" .." .".." "'''I'''''<I~-''''' '" ""''',,''provides information and exampks. and makcs I inoD Dependents Schuo!s or DoDDS) am! nn SWllt" 

other lcchnicaliissiSlnnce tlv<1ihlbh: u~ needed. 

A dozen other departments and :tgenclcs sponsor 
uctivities thut rclute 10, unt! c0uld promote, 
sL:mdanls-bascd cducution Ih;:ll improves students' 
mathematics and science learning Jud overall 
academic performance. (n gcncrnL these agcnciL"S 
focus far more on science thUll mathematics. and 
commit modest resources: to improving K-12 
education, In genernl. their activities nre related to 
their missions. For exumplc, tbe U,S, 
Environmental Protection Agency makes awards 
to schools. state agencies. Ilotll}rolit ;Igcncies and 
universities for activities that focus 011 

environmentai education. Most agencies offer 
staff and facilities, often on a volunteer busls, to 
supporllocal schools and teachers anJ have 
dc\'cloped antI are sh.tring supplcmt.:nl:'II'Y 
instnJctlonal materials on tbeir Web sites. 

miliury hases in the U.S. (ODD Domestic Ekml,:llt:.lry 
lind Secondary Schools or DDESS). DoDDS i;> 
e$scllIially an autonomous school SYSl<:nJ Ihal hils 
developed a mathemalics curriculum ha:;;:d on Ill<.' 
r-:CT:'-! standards. adopted slandanls-bast.:d illSll\\~'li"nal 
matnials fur use thrOllghout all the OV\.'lscas ;;dl!>llb, 
and 15 continually training teachers in the'>!' Ill<lkrlals 
and strat~gies using teacher-kaders. DDESS scho"ls 
operate independently and cooperale with local 
educ<!'tioo areas in addressing standards. Do!)E" is 
\\orking low<lrd system-wide commonality III 
cUfTiqllum. instruclinnal materials, and stndenl 
assessment aligned with the NCT;"-I slandnrds. 

The National Security Agency es\ablished a 
i\lathem:u:cs Education Pannership Program \~lEI'PI 
in 1991. ~EPP spopsors oyer a thousand t:olks per year 
to schools and colleges through its Speakers Bureau. It 
dou3:es excess compmers 10 classrooms, sponrors . 
seminars and insr,;rvlce teachr,;r tT3ining, and COll;;!Il1.:1S 
extended summer workshops for teacheIs al;'I1l kn:!s. 
These ,\1EPl' acth'itir,;$, including projects sHch a.<; 
cu!l.rrbor:.!Iion with the University COI"?Om!iOll fo::
Atmospheric ReEeilfCh's ProjC{;t Sky~13ll1. l::-t: all 
infonned by the ~CTM S~andard$, which are ,111 

cxplidt subject of study and rdetence flt MEP!"s 
Sllfwner Institutes for Teachr,;fS_ For a (k~cription. se'..' 
hup: !f~\~\::.... .ll!!rq,; ~y'(p~<J!;l.r,\m~me"p. 

Strengthening the Impact of Fcdenll Resources 

Using Existing Programs 

The first step in moving fOf\vard is to make the most of existing programs aimed at improving 
student achievement through rigorous standards across all subject areas and all grade levels. Such 
programs provide a fundamcntallevc\ orinfollJlation and opportunity important for progress, but 
currently have limited fOCllS on mathematics in grades 5~8, 

Within those existing programs, the participating agencies will promote means of emphasizing high
quality, standards-based malhen1,Hics in grades 5-8. For example. the competitive programs at the 
National Science Foundation can incorporate priorities for work in this area in selection criteria, and 
the Department of Education can enhance the level of technical assistance it provides to State and 
local educational agencies. Expanding the scale ofsuch eXIsting programs will also help, as will the 
development of new initiatives in thc individual agencies, but isstlcS of scope and synergy remain. 

F''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''1 Crcelling Synergy . 
Pooling Resources 10 Enh:mcc Studenl At'hie\'cment 

Kenlon Elementary School in POrlJantl. Oregon. and 12 
other schools in the region decided to place a high 
priority on student achievement using Title I aod other 
resources:. During llle 1995·96 school year, the scllQois 
held full-day, weekty workshops on best leaching 
practices as idenlincd by the scllool ptincipllls. The 
principals developed a rcgmllat "itle I plan and, \Vich 
the hdp of consultanls, have all stnffworking toge:b<:r 
to Inlplement it. Tille I Slllff wQrked with re1;ular 

The programs of the Department of Education and 
the National Science Foundation have different 
approaches and strengths. The Departmcnt 
generally provides large-scale, flexible support 
directly to State and/or local educational agencies 
for irnproving teaching and teaming to high 
standards, coupling this support with technical 
assisl:mce. NSF's portfolio is much smaller in 
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classroom {C'ach~rs on lIt.:w strategies. not'! Ktnwll's!afr 
>lgrccd (0 liSe Tille I benchmarks <lna 1lsscssnv.:nlS n'l >II! 
stu.lents" 

,Relllon's curriculwn empha~izcs intcractivc \\'fillllg ,lilt! 
vocllbuiary development. and us...s itlllO\"u!ivc 
m:l1hemalics malenals. ,'c<lchers usc cO\}peHHi\'c 
ICJming and peer tutonug to help studcnlS gnm lowllrd 
proficient and adv:I:lCeJ levels, mill sjudenl~ 3ft'" 
COC'Otlr.l£l~d (0 analyze. evaluate, and iu!erpre! 
information, Kenton teadlcls regul:ltly nlt'e! with small 
groups ofstudents oUlside ord;;ss to f!it'e c:\tra help in 
mathemalics, reading, or writing, TcndH!fS also trabl the 
school's mmy \olunteers to support the btn.:hmlrks 
while wQfl<ing with students, Assessments indk<1!<: 
some success in the early )'\,;).r$ o(tllis elTort 10 improv\' 
instruction. The pcrcent:lge ufthird-gruders ,<;coring in 
tbe advanced category in mathemnlks increased rrom 
15 I,cr.:cnt to 35 perccnl. 

scaic~ is tHrgct~d at' improving muthematics, 
5eicncc. und technology cdllcaliOJi, ~uid tS 
established thro~lgh competitive processes, To 
create S)'11Cl'gy, this action SLfatl.'gy cotnbincs the 
agencies' stren~lhs. pcnnitltng tho~c involved 
wilh upgrading mathematics professional 
development alid instruction through major 
Department of Edu(:ulion programs to draw on 
NSF's competitive programs to stcp up the pJce or 
change. 

The work of improving student achievement must 
he done at the State and locallcvel, and, most 
fundamentally, 'within individual schools, SlaW 
and local educational agencies can maximize the 
in1paCt of Federal resources by choosing to m~e 

L.o=====",,=========,,-,~---.Jthcm In a coordinated. concentrated way" Thus, 
tbe National Science Foundation !md the Department of Education wilt chmllpion State and local 
ctiucationlll agencies in the strategic usc of alllypcs of Federal. State lind, local funds to\\'urd 
improvlIlg mathematics achievement, offer examples of erfective coordination in tile lISC of such 
funds, and provide incentives to iniliatc c!Tcctin:: improvcments, At thc saIne time, they will work 
lOgelherto encourage the nation's colleges amI universities to do a better job in educating future 
teachers for the work they will do in the schools and will combine with olher agencies in a bl'o'ld 
program of public infonllation and engagement. 

New Joint A<:tivities 

Thc Department of Education and Ihe National Science Foundation plan a sc1 ofjoint activities that 
are lhe synergy~p:foducing clements of lhe action strategy. They will include the other pal'licipatlng 
agencies to the extenrpossible, 

• 	 Cumpetiti"e planning grants to 
accelerate strategic lise or resources in 
lmpro\'lng achievement in mathematics. 

The Department and the Foundation jointly 
willl)(Qvidc compc-titive planning grams 10 

jllmp~slart intcnSL\'c. coherent efforts to 
upgrade mathematics instruction that use 
Federal. Stale, and local funds to sustain 
long~lcrm improvements nnd provide 
models for the future, Funds may be us~d to 
lnitiu1e planning and to contribute toward 
one~timc costs of iniriating a coherent sct of 
activities. A principal target for the 
agencies' cooperative activities will be 
middle schools with schoolwide Tille 1 
programs and districts with many sllch 
schools, This focus pennits large numbers 
ofdisad,,:mtaged students to benefit from 
the Cllll11ncoo. synergy of Department and 
Foundatt(m programs, 
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, , 
l'cxa~ Statewide S},slcmic Initiutil'c i 

The NSF-supported Texas S1atewide Systemic Inilio()ve I 
(SSIi also operates the U.S. D'epttrtrncnt otEducation's I 
Cu-mprehel'."in:: A:sslSlanec Ccnter fur Elcnlcntary aud 
Se:\))\dary Act Progroms ill Texas. hringing intu one : 
unil the stahl's leadership both in science and 

I mathematics edueotion and III Title I technical -I 	assist:lllCC" Iii the past t;vu YC<lf$, the SSI hlt{ provided 
: incentive gnmts and tccbnkol supporl in Imcgnl!ing , 
, Tille 1. Eisenhower, und profes1;ional development , ! 

activities in mafbclllnlics and science 10 more than 100 
Title 1 schools serving morc than 100,000 Title I 
stmlems. In July. 1995. Ihc S8l hdd an intcIl5ivc 
summer institute designed 10 support Titlel schunls in 
(I) reconcl'PtuaJizing Ott Ilse of fOlmula funds, (2) 
adopting mathematies curricula keyed 10 high standards, 
and (.3) adopling. erCeclive- schoolwide program models, 

: AS:l result uflbe SSln'itle I colln~rallon, stale 
i mathematics nnd science leaders are now actiVe 
~ members ofschool support tcnms engaged iu memoring 
1 O\'er 700 Texas Tille I l«:bools, At the same time. 

increasing numhers of leacher.s in high pOYCr1ylhigh 
: minorit), schools are being tmined ns SSI outhematlcs, 
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To snppott the joint effort. the Departtncnl 
of Education \',:ill prodde active encouragement and support, opportunities to pool resources 
ongina!infl, in the Department through wai\'ers. cOllsolidated programming, atld infomlatiot1 
and !l;chnic,ll aSSistance, us :lppropriate. The Natilln,d Science Foundation will emphasize 
support ror dc\'(.::lopIi.1Cnl and implementation ~.f Slal~ <llld Jueu! str;ltcgics for improving 
math~lI1atics education in grades 5~8. 

The Department and NSF will con\'ene a ll<ltiollal confercnce ofkcy actors in detennining how 
Fcdcml rcsources are used by Stules and local districts. Partlcil}ants \vill include state and local 
Ieaders nfTitlc i. Goals 2000, Eisenhower. ,mJ Slate. urban and rural system:c initiative 
activities. 

• 	 Nation~1I t:onvocation on middle school mathematics. 

The two agcncies will sponsor a nalional COtl\'oc,uion on middle school mathematics to initiate 
a continuing dialogue on what students need to knO\\' antI be able to do at (his level and what 
this means for effective classroom practice. 

• 	 Public nnderstanding and eng:lgement mathematics initiative. 

NSF and thc Department will support a joint. multi-ycar effort to create a large-scale, 11ational 
public educntion effort that is coupled with cxtcnsin: oPPol1unitics for activc engagement of 
students. parents, alld the larger community in the support of I1mthcmatics cducation. 

• 	 Cool'dillllled research and informational 
arti\'itit.'s. 

The Departmcnt and NSF will undertake a 
coordin~tted set of research and 
infonnational activities around mathematics 
in gradcs 5-8. These activities incluue 
release or a TlMSS resource kit that 
contains spcdfic tools forprofessiQnai 
dCVC\opIHcnt, curriculum analysis, and 
aehic\'cmcnt benchmarking; 
readministcring TI!....lSS in the spring of 
1999 to get updated il1fonnariol1 on our 
intenmtionat Shmding; a program of 
research infonning continued development 
of the elghth grade national lest over time; 
and a sustained agenda of basic research in 
teaching and learning of mathematics, 
including research on the use of learning 
technologies. 

• 	 Systeml.1tk invQlvement of otber 
agencie~. 

The Depru1ment and the Foundation will 
work systematically with other agencies to 
'enhance the impact ofFederal resources by 

; The Pittsburgh Reform in Mathematics Educallon 
: (PRIJ-IE) project slippor1S teachers in the classroom 

impiemenmtiO!l ofSHlnd:.uds-bascd lTl<l1hemalics 
, instwctioll and assessm(!ntin grades K-12 thWl.lgh che 
, usc of cxemplury malel inl~. PRIME provides tC:lchers 

wllh:; blD'ld knowkdg," b~c in both the l1l::Jthcmutics 
: cunl<:nt and the suecessfulll1:llhemalics ped~gogy
! needed to implement lhe new m:lteri;lls successfully. 

: fWldcd under :"lational Science Foundation guidelines. 
;IS a project of Loe:l] Sysjemic Chal1ge through leacher 

, Enhanc:cmcOl in ~lu:h<:nmtie!i, PRIME provides ..11 924 
: l'iHsbufgh public schonl knchers ofm.l1hemntics with a 
, range of experiences th;tt indlldc summer workshops; 
i rclc:lsc-Llay professional dc\'elopment workshops; nlld 
: indiVIdualized, in-class support provided by , 
i dernonstralion :e.achr:rs withill eaeh school. Teachers of 
: grodes 6-12 receive 234 hours of professional 
, development and teachers of grades K-5 rec-d\·c 102· 
, 132 hours. By equipping all Pittsbmgh mathemalics 
II tcacherS- with the knowledge, skills, and SUP(lOrt 
, neccL,-1t)' for using exemplary materials: anu 
, assessment, PRIME is designed 10 ensure that all 

sludents experience.l coherent UUithematics program 
I Ihm is expected to yield high achievement at all levels, 

l1\is four~yeaTprojeC!, funded for o\'er $:3 minion, is a 
model for the effectivc use of district funds toward 
impwying m:hicvemelll, In nddltion 10 the NSF funds. .~ 	~ ~ '". ~." . 
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llpgrading thdr activities to reinforce an 
<lpPrPach I'Hlsed on high stand:.mis for 
mathematics in grades 5~8. 

, an :\dm!ltl;l:~i ~ (J, i m1!tlln tI om (~lS!nCI Janis Of11.1 

, commi::m:nrs from Ei"elhowcr aqd "Iher Fl.'"dcral 
: duHalS :>UPPNt Ihe dToT! 

Each orlhc specIfic items above will be aimed al mathcm;:IlIcS in grades 5-8, rcnetting the urgl'.::lt 
need to mise w:hicvement at this stage ofl.he educational process, However, the ac:ivities de5crihcd 
abon: can also serve as models for more effective approaches to c:.,hIC<ttional change in the broader 
arena ofmathematiCs <lOll sCience education. The working group strongly endorses the idea of future 
efforts thai wnuhl encompass additional aspects of K-12 n1u,ihcraatics and science education . 

•11##

[s<clinnil~g-1ii1 R[~~cti21]JYJ 

! 
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JV. Equip Teachers to Teach Challenging Mathematics 

[11 grades 5-8. students should begin to move from mastering the basics of arithmetic to using 
arithmetic in soh'lng complex problems and icaming the foundations of geometry. aJgcbru. 
probability, alld statistics. Teachers must know substantialmathcmatics and have strong pedagogical 
skills if they an: \0 he effective in helping their students make this transition :lnd meet high standards. 
Practices in teacher education, licensure <mel certification, and in-service teacher enhancement do not 
always rcnCCI tllese needs. 

I'F===----~,.....~..,......,.======~Over the next len years, approximutcJy 2 million 
Qualililalh"e Lilenlcy I'ru~ram 

ror Alabama K-11 Teachers 

The Quantitative Literacy Program for Alabama K-12 
: Teachers. a project <ldministered by the University of
IAlabama and supponed by the Eisenhower Professional 
r Development program. assists elememary and 
, secondary teaclwrs in implementing the probability and 

statistics goals for grades K·12 as outlined in the 
National Council ofTeachcrs of Mathematics 
sl<lm!an.ls. The progrilm's \\orkshops teach qml1ltitalive 
concepts in the context of solving meaningful problems. 
with contellttaught in lelercllcc to tcaching strategics 
that pnrticipal1ts llse \\ hen they return 10 their 
classrooms. Thc plUgram includes a pIc-workshop 
oricntation. an ill\cnsi\"C one-wcek training workshop, 
and two follow-up sessions. In the follow-up scssions, 
le:lchc!s describe how they planned, taught, and 

new teachers will enter the workforce. It is 

essential that these future teachcrs receive 
adequate preparation in mathematics content and 
pedagogy and in the use of contemporary 
techno1ogica! tools beforc they enter the 
classroom. And many oCthe approximately 
320.000 teachers who arc already teaching 
mathematics in grades 5-8 would benefit from 
upgrading their math contcnt knowledge and 
tcaching skills. 

This action strategy addresses both the 
professional development 0 f teachers who arc 
already in the classroom and the prcparation of 
new teachers. In order to assist current·teachers, 

assessed thcir own QU:lntit:ltiw Literacy unils. They tl e st " g 'p 0 lotes sst" e I " 1 I' te 5',1 r ... e~ rn U .Jill (.I(lIl nl\e 
r also present examples of their students' projects. The I 
' pwj,,, ;5 CUIT,,,,l,. opc,,';og ;0 t4 or,h, 67 coun';" of I professional development aeti vities that are based 
! the Stale. on mastery of mathematic.}1 content and tied to 
~===================~high-quality instmctionalmaterials and 
technology. Teacher preparation activities will aim at preparing future teachers of grades 5-8 to teach 
effectively the challenging mathematics content gcared to national standards of cxcellence. 

The increased demand for high-quality professional development generated by these plans could, 
without action now, exceed thc capacity of those individuals and organizations clllTcntly supplying it. 
Thus, an essential component of fully equipping teachers will be cnsuring the presence oCa sufficient 
cadre of individuals and institutions skilled in providing professional developmcnt. This will rcquirc 
working with the mathematics communities, institutions of higher education, and other Federal 
agencies to help ensure the capacit)' to respond effectively. 

To address professional dc\'Clopmcnlnceds of current teachers, the National Science Foundation 
and the Department of Education will: 

• 	 Stimulate state and local educational agencies to implement comprehensive programs of 
sustained, intensive, high-quality professional development for teachers of mathematics in 
grades 5-8. The two agencies will make such 'cfforts the comerstone of their new competitive 
planning grants, with emphasis on incorporating resources from Title I schoolwidc programs 
and on involving all teachers.in target schools. They will continue exis'ting programs that 
provide resources for districts to implement profc'ssional dc,":e10pmcnt programs, incorporating 
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. 	 .. . 
priorities for activities invoh'ing teachers ofmathcmatics in grades 5~S. where feasible. 

• 	 Initiate a short~tel111 cfrort to strengthen the pool oftaiented. committed individuals <Iblc to 
provide exemplary professional dC\'clopment for classroom teachers~ The agcncics wi II provide 
opportunities for competitive support of projects that will provide intensivc training 
experiences for those who \\'illlcad future teacher training efforts. 

• 	 Support the crcation ofmatcrials for 
professional dcvelopmcnt ofleachers of 
mathematics in grades 5~S that reflect both 
the basic skills and the critical thinking 
aspects of'the NCTM standards, arc tied to 
newly emerging educational materials and 
technologies, appropriately reflect the rigor 
of the NAEP and TIMSS assessments, and 
assist teachers to link mathematics to rcal~ 
world skills and applications. 

• 	 Support wider opportunitics for tcachers to 
help one another with content knowledge 
and teaching skills through such activities 
as dissemination of infonllation about 
effective fonns of professional development 
and encouraging the development of master 
teachers (including those recognized 
through the Presidential A wards for 
Excellence in rvlathematics and Science 
Teaching and the National Board for 
Professional Teaching Standards 
cCI1ilication), mathematics specialists, and 
tcacher networks. 

To promote improved preparation of future 

Improving Teaching Through IJhtalll'l' LC;lrning 

The Department of Edllcatinn'~ Star Sch(l()I~ I'lllgrmn 
i provides quality, cost-effeclh'c instruction through 
I dist.:mce education technologie~ to morc th:111 1,64Q,()OO
i learnels annually in 50 states ami U.S. territories. 
! Although the program begnn \\'ilh small rtu.d schools in 

19S8, it is now equally valuable 10 Sd100ls in brge 

urban arens. 


The Stnr Schools: The Next Gcner:ltion pwjeci of 
Okl~homa State University and NorlhclIl AriZOI);l 
University delivers the "Getling Ready for t\lgcbra" 
program. which provides simultaneous student 
instruction and teacher training 10 middle schoot 
students and teachers. Its units arc student-centcred and 
activity-oriented and emphasize learning by disco\'t;'ry. 
They focus on the big ideas common to arithmetic and 
algebra. 

Similarly, the United Star Distance Learning 
Consortiulll project, led by Education Service Center-
Region 20 in San Antonio, TeX:l~, llftC1S thc"Algcbra 
and Geometry Applications for Teacher~ program, 
inservice training. The project models \\orlbwhilc 
mathematical tasks and helps teachers illl]llO\'e their 
ability to develup these tasks. The fOCllS of the pl'Oject 
is on mathematical topics that illuslratc comiecliol1s to i 

. r~al~life p~~~ble~lS and_~xei~~ng matl:el~~~tics. . _ .. J 
mathematics teachers for grades 5-8, the Department of Education and the National Science 
Foundation will: 

• 	 Prepare and disseminate widely a study on State Ii(:ensure requirements, focusing particularly. 
011 requirements for middle school teachers of mathematics, comparisons to other nations, and 
the impact of licensure requirements on the knowledge of mathematical concepts that teachers 
bring to their work in the classroom. 

• 	 Provide incentives for appropriate 
organizations to develop voluntary national 
standards for the preparation of teachers of 
mathematics. 

• 	 Support the development of materials for 
preparation ofK~8 mathematics teachers 
that reflect both the basic skills and the 
critical thinking aspects of the NCTM 
standards, are tied to newly emerging 
instructional materials and educational 
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New Initiatives in Teacher I'n'panltion: I 
,IHe:.l.uthorization or Title V of the lIighcr [ducation 
IAct I 

I
President Clinton has proposed a $350 million initiative 
to attract talented people of all backgrounds into I 
teaching at low-income schools across Ihe U.S., and to 
improve dramatically the quality of training and 
preparation given to our future teachers, with an 
emphasis on mathematics and reading, Under the 
initiutivc, new scholarships would help bring nearly 
35,000 outstanding new teachers into high-poverty . . .. . 
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. 
lechnologics, and reflect the ngor of the 
~AEP and T1MSS assessments 

• 	 Challenge the f-.;ation's collcgi.:s and 
universities 10 step up to llle I1cl,.'d::. l~x 
preparing a new generation nfkachcrs for 
the 2J51 century by encouraging. 
supporting, and limding the dc\'doPJnI.iIlt of 
teacher preparation approaches that: 

o 	more tightly link college dcpartmeills 
of mathemutks and schools of 
cducatiQll~ 

:;chilolS HllIrlXill 311(rmral'lIcoas oyer ;lJc I:'\.'xtll\'l,!' 

years. These scholarships coutu con..'f Cllsts of IIlilioll. 
room, hoard. llnd other teacher preparatilH. npo:nst's •• 
and wuld help fund additional pn:paration during Ihe 
fiut,lwO yt'urs of leaching . 

The IIl:ti:UIVC will also pnwide :OInpo:I111\'(' ftVc-}Y.Jf 

graJlls III 10·15 national lighlhlH!:«: models \If 
e;.;celieuce w_ institutions of higher education that 
op.'ral(.' lIlt! highest 4uaJit)' leacher educJlioll prngr;Hns, 
Each in;lilmion rcceh<ing a lighlhouse granl wi!! use 
mosl of these resources to Jssist severa'! mocr 
institutions of higher education impro~'c their leacher 
prcpamlio!} programs, helping ttl strengthcn lht, 
prcpamlion of future teachers at .m cSlimak't! 150 
institutions of higher ecucmllJn OlCfOS$ the nfltio;L 

o 	include courses focming on <le\'C'loping the background concepts for the rigorous 
mathematical conlcnt that fUlure tcachers ofmalhcmatics in grades 5-8 will tt.'ach; 

o 	demollstmtc effective classroom practices; and 

o 	lI1volvc local K- 12 schools iii 1;,C design of teacher preparation requircmcnts. 

I Whal beg'''''' mm~lmnl to ,h,nge th::::ht::,:::,~:::ii::~:g::tO:;:::, K-8 in tht Lm,""'" S:ate Sy5l<mic 
I llliliath-e hflS !);r0\\"1l into fl progrnm lha! ilddn..""Ssc$ lhe way III which teachers are taught, TIle Loulsianfl Collaborative 

for ExC"elleneC' in the Preparation ofTe:n:hers is produciflS future teachers who will tralL"ronr: le.)ching practice in !he 
I state. lniti.ucd '<'lith NSF fundi:lg., the Col!at<H:1th'(' is :1>,0 u~h\g fUllds nom Ine Eisen:J()\vcr j'toft'sswnnl ' 

Dc\'ctopml!llt 1'1 ')gram to support iho: parlidpation of !t:;ichels in its acli\'ltics< 

In the first three years of the prog:nun, o\'cr 100 wlkge faculty (both mathematics faculty and cdm;:ation faculty) 00 

15 campuses across the slate have been iuvolvt:d IU the project. 69 courses for fUnire teachers bave been revamped, 
i ,)ltd approximately 2(),OOO foture teaehers have been affecled. 

:!The central principle is to incorporate in the education offulure teachers the ne~\' u1C(hods of teaching mathematics 
! tl1al they will be expected to implement in lill,' classroom. Examples uf[hese methods include working in small 
, groups on eh<lllcng:ing problems and using 1tchnubgy H'sources sud: as cakulators Of jhc I\l!cnwt. 

-###
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V. Implement Curricula, Instructional Materials, and 

Educational Technologies in Classrooms 


The TIi\fSS results showed that Ihe contcnl ofelJrriculu and instructional materials used in U.S, 
classrooms in the middle school yeat's in 1995 differed from those in high performing countries in 
significant ways. The content taught in I1h)5t U,S, cighthzg:-adc mathematics classrooms would he 
found ill the seventh grade in high·pcrfonnillg 11;1110ns. Our 1m\' expectations for student performallce 
arc also shown hy the fact that only aboul 25 percent of U.S. eighth gr.ldc students tire enrolled in 
algehra courses, while in high-pcrfonl1ing Il<lIions virtll<J.lly all students have the opportunity to master 
the founda.tions of algebra and geometry by the (:nd of eighth grade. 

10 addition, TIMSS noted that middle schoot 
mathematics materials covered more topics ami 
were less focus(:d in the U,S, than in leading 
coumries. For example, tYllical Amcncan ~igluh 
brade mathematics lextbooks in 1995 covered us 
many as 35 m~or lopics compared to as ft:w as 10 
sueh topics in Japanese textbooks, Icaving liulc 
time for teachlng for student mastcIY and depth of 
understanding. 

New. comprehensive mathematics instnlctlonaJ 
materials, linked with high standards for 
mathematical content ~md pedagogy and aligned 
with the NCTM standards. nrc now emerging 
'from dcvc10pmem and rcaching the market. Thcse 
materials arc designed to jlclmit students 10 
maslenhe traditional bas:cs of arithmetic while 
also teaming (he f:mdamentalsofalgchrn, 
gcometry, data analysis and other topics. They 
provide a range ofdifferent approaches to 
classroom instruction. while foclising on 15 or 
fewer topics per year. 

Supplementary materials can pennit tcadlcrs to 
tailor instrtlctioll to ptlrti~ular classrooms. 

Northe:ls!em Unhersily's Center Co: lfte Enhancement 
ofS.:knce and ;o..1a.ncfluHcs Education (CESAME), 
dunug.h its Slatewide lmplcmclllalion Program (SlP}. 
demOllStrates how $Coonl disuil:!!> can successfully 
implement challenghtg Slll'lldards·based inSlfuctinnal 
mJlcrials: Through a contractual agreel}'gnt, lhe project 
pW\'idcs districts in MassachtlSCtls with mulli-y<'ar 
funding, technical assistance. prorcssional uevelopmcllt 
guided by curricuillm de"dupcrs, and linkages to 
Sla;ewide reform elTm1s, SIP alsn COltd:lcts rCSeUl'clllO 

dct('nninc Ihe most effective modd rOt disseminating 
such maleritlls. Throughout, SJIi wmks to make districts 

. 	accountable by collecling dat<l und cOflliml<llly focusing 
on llchieving a slislaineu, high.qutllity mJlet (als 
imph:mcmalion.. . 
Fum.!cd by the }"lll!onal Sciern:e Foundalion's Teacher 
Enhan:enlC"nl progf<lln. SlP providt..'s expertisc in 

, intplenll:nling high qual!!)' mtllcrials to ;m)' 
r,lassachusetls district engagcd in mJthemalics :and 

, science rdonn. and leads one t1fthe five regional 
, centers oflhe ~lllssachusetts St:newide Systemic 
; lnhlalh'e (53!). 11,is fi\T·YCtlf project. fi.1U(II:d for Q\'i:r 
, $4.4lllillicn, has leveraged aIllltlttitional $3.8 million ill 
I 	 cost-sharing from distri:::t funds. Nonhcllstem 
, Univcrsity. and the Noyce rounua1lOn. 
.'._.__.__ 	 ___....... ...l 


facilitaling thc transition to new C\Jrricl!llJ. They can be partIcularly helpful illljking advalltage of 
new and emerging learning technologies and in providing examples from real life for new concepts.' 

Selection Qf comprehensive curricular materials usually takes place at the dislrict or even the State 
level, \vhereas lile choice of supplementary mntcrials is more likely to be made at the school levet 
Speeding the transition to more 31)propnate instructional materials. while tying ill professional 
development for teachers, will have a significal1! impact on studen.t achievement 

To assist schools, districts, and States in choosing and implementing effective curricula and 
inSlrtlctional materials for mathematics in grades 5~8, the National Science Foundation <ll1d the 
Dcpartnlent of Education will: 
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• 	 Encourage and support coordinated efforts ai.llH:d at: 

o 	purchasing new instnlctional materials geared 10 rigorous standards; 

o 	providing high quality professional development connected to implementation of new 
materials; and 

o 	employing highly skil1ec1mathcmatics specialists who arc prepared to teach the new 
nWlcrials and guide others in their implL"ml:lltation. 

Each ofthesc, for example, would be eligible for usc of Tille I funds, and could be part of the 
coordinatcd plans described in applications for the planning grants discussed above. 

• 	 Develop and disseminate guides to help 
interested schools and school districts select 
instrllctionallllaterials and sof1ware most 
appropriatc for their local needs and 
undertake the necessary steps to effective 
implementation. This effort will include 
reviews a f instructional materials and 
software designated by experts as promising 
or exemplary. 

• 	 Provide technical assistance for schools and 
school districts in putting new mathematics 
instructional materials to work in the 
classroom. NSF~stlpported curriculum 
implementation sites dedicatcd to 
mathematics materials for grades 5~8 will 
work with broader technical assistance 
providers, including the DepaJ1ment's 
Eisenhower Regional Cons011ia and 
National Clearinghouse, as needed. 

• 	 Provide teachers and other educators with 
infomlation on how they might use 
assessment in planning instructional 
impro\'ement strategies. These materials 
will include infol111atiol1 on how best to use 
results from the voluntary national 
mathematics test ~~ to interpret them to 
students and parents, place them in 
appropriate context, and improve 
mathematics instruction. 

• 	 Seed research and development ofpowerful 
models for integrating technology into 
classroom practice and in[onnal learning 

Ei'iCllhowcr Rcgion:11 Consortia for Mathcmatics 
and Scicncc Education 

The mis~ion of the ten Eisenhower Regional Consortia 

is til provide a licld-based national infrastl1lcturc for 

systemic impn)\"cmem of science and mathematics 

CdUC[lti(lll. Projects provide information on curriculum. 

assessment, and teaching practice; conduct workshops 

and training; and scn'e as advisors to the field. 


One example of the work of the consortia is the 1996 
publication by the \VestED consonium ofTales From 
the Electronic Frontier. This is a collection often 
teachers' narrati\"es regarding their use of the Internet to. 

. enhance sciente and m:llhelllatics instructioll and create 
opportunities for their own professional growth. The 
accounts descrihe lI~ing this resource for projcct-lmscd 
leaming, for making abstrnct scientific principles mOle 
concrete, and for promating deeper understandillg. Each 
story pJOvides information on related resources and 
programs, and concludes with a section of questions 
and issues to stimulate further thought and discussion. 

"Hoop Happenings" is the tale ofa mathematics 

communication project between students at the Drexel 

Hill School in Phi!adelphia. Pennsylvania, and senior 

education majors at Iowa State University. During their 

teaching methods cbss for elementary mathcnt:J.tics, 

each studcnt at Iowa State is paired with a group of 

students at the elementary school in Philadelphia with 

whom she intcracts (via c~mail) over a math problem 

she defines each week. The internctive discu$sion 

provides the education majors with insight into 

children's thinking: for the children the project 

strengthens their abilities [0 solve problems and to 

discuss their problem solving approaches. 


Tales can be found on \VestED's WWWsiteat j 
envirollments. This will include support for critical cxpnnsion and evaluation efforts preceding 
commercialization o[these 1110dCls. K~8 mathcnuitics will bca high priority in the ncar ternl. 
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• 	 Continue competitive support for the development of.supplcmcntnry materials, with new 
priority ror efforts aimed at mathematics in grades 5-8, to assist schools and districts in making 
the transition to standards-based comprehensive matcrials. 

While scn~ral other Federal agencies have long worked to support educational improvement efforts, 
in the past. few other agencies have contributed to the development of standards-based instnlctional 
materials in mathematics and science. This is changing, and there arc significant contributions that 
other agencies can make in this area, consistent with their primary missions. The development of 
supplelllentary materials with mission-oriented situations that generate real-life problems and the 
Jclivcry of such materials through technology arc key potenti:.lI clllltrihulions. . 

• 	 Agencies will work in cooperation with . 
NASA und NCTM to develop standards
hased m<lterials along the lines of NASA's 
"~\!lission Mathematics." These materials 
illustrate the use of mathematics in 
engaging, real world examples related to the 
agency J1l1SS10n. 

• 	 The Department of Education is chairing a 
Federal Govenlment-wide working group 
that has already begun to promote and 
develop -- and make it easier for teachers 
ano others to find -- high-quality 
educational materials, including 
instructional units and related materials, for 
use on the Intcmet. This group's role is to 
take the rich infonnational resources of 
organizations such as the Census Bureau or 
the U.S. Geological Survey, and make them 
easier for teachers and others to find and 
use. The first priority will be to identify 
materials that support teaching of 
challenging mathematics .. 

• 	 The Departments of Defense and Education 

r - 'ASA" ,\I,,,,,,,, ""h,m,"" 

i 	For NASA. h~lping studellIs meet rigorous national 
I standards in science and mathematics is central to its 
i mission. [ts rl'Cl'nt production or"~tission 

Mathematil'!';" d~mnnstrat~s how an agency can base its 
educational work on national standards. These three 
volumes ofpruh[ems and acti\'ities are the descendants 
of NASA's first mathematics curriculum supplement, 
"Space Mathcmatics: A Resuurcc for Teach~rs." 
published in [1J72. That populnr title \vns updnted 
repeatedly UI'l'r thc years. "Mission Mmherm.tics," 
howe\'er, is IOlally re\'amped ttl aecord with mlional 
standards. Indeed, the suhtitle is now "Linking 
Aerospace and the NeTi\-! Standards." The three 
volumes nrc di\'ided into K-6, 5·8, nnd 9-12. and the 

r contents of each arc keyed not only to NCTM's 
I curriculum stnndards, but :lIsa to those for teaching and 
I for student nSSl'ssmel11. l~xa1l1ples of activities include 
I 	 calculating orhits, collecting nntl analyzing specimens, 

and planning for spaccllight needs. 

This linking to ~tandards was accomplished by mnking 
"Mission i'.l<lthl!ll1<ltics" a joilll project of NASA nnd 
NCTM. Writing t~'all1S included teachers, supervisors, 
and university proticssoJ"s wurking in consultation \\'ith 
NASA represl:mati\·cs. 

and the National Science Foundation <lrc leading an interagency rcview of Federal activities 
related to. research in learning technologies in order to establish effective practices for their usc. 

-#11#
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VI. Building Public Understanding and Support 


American students should leave eighth glJdc prepared t-o purslIc tile highcr-Ic'\'cl mathematics and 
science COllfSCl' that arc the galcw,ilY to college, good citizenship, prodllC11\'t': CmplOy111cnt, and 
lifelong lc'lming, ll1 rcalizill!,; this vision, it is essential that parents, C\.hlcHtors, the broader 
community. anti StlldCnlS themselves understand wh~\t high slundanJs in mathematics look like, ,\-'h1' 
(he), are important. .lmll1t1w they can work to achie\'e them. This Otl,tcOtllC requires activities and 
infonnatioll th~'1 reinforce the classroom experience .tr1d cOllVey Ihe importance of mathematics 
achievement. Such activities should dmw 011 the support of parents, the professional community of 
mathematicians. scientists, rind engineers, business. academia. and the broader public, 

This section of the aCliol1 Slnitcgy includes two complementary elemcilts. The first consists ofefforts 
to make high standards fully ami clearly understood. If parents and students and teachers. don't know 
where they should be headtxl -. wbat they agree students should know and be able 10 do ~~ it is hard to 
pull together to get there, Schools must bave a clear sense orwhat they are doing and be able to 
communicate cffe<:tivcly with parents as \vcll as work to in\'ilc active parental participation, 

The second ekmcnt builds on the first through partnerships tbat bring together tbe many groups that 
can contribute to helping sWdents achieve high standards in mathematics, These partnerships will 
elevate the importance of mathematics achic\'cment and provide clear llVCl1UeS through which 
interested members of tile mathematics, science, engineering, husincss and education communities. as 
well as parents <Jmi interested citizens. can conlribute 10 efTorts to raise nmlilcmatlcs achievement. 

The DC)1artml.!l1t of EduCJtlOl1, the ~altonal 
Science Foundation. and other Federal agencies 
wilt foster the partnerships hy promoting a 
national dialogue 011 imrm)\'ing m<ithenmtics, 
acting 3S a c1c<lrmghouse for infonn.ation and 
proven approaches to action. helping partners: to 
develop exemplary materials that can be used in 
their State and local erro11s, ,md mobilizing starr 
and resources to support local partnership efforts. 
Effective partnerships Intlst build upon and 
complement what goes on in the schools. Thus, 
teachers and scho(1\ numinist!'1.ltors !lIust hc vitat 
panicip,lnts, eithcr formally or infort11'Jlly. 

In order to support these strategies, the 
Department of Education and Ihe National 
Science Foundation bave taken Ihe initial steps to 
move forwara ontilc Public (fm/crstandillg (lnd 
Ellgagement llfatlu:mntics luifimil'l!. an activity 
designed to create a large-scale, national public 
education effort that is coupled with extensive 
opportunities for acti,'c engagement of students, 
parents, and the larger community in {he support 
of mathematics cdu(;ation, 

I Salurday Schonl\: I'rU\'ldc- T~toring Boost 

I The George R Thonias Sf. Learnir:g Academy Inc, 
(kll()\\i! as Satmday SchoOl). wi.h modest suppon from 
1110 ?\;11imwl Science FOm,C<lliol), h:Js p;-ovidcd free 
tutoring and mtllWr;ng 10 minority Slmit:nts in , 
MOHtg<l!llt.'I'Y C01.HllY (/>.10) for Hcarly II years. 
Spearheaded by members of the Mu Nu chapter o-t"jhc 

IOmega PSI Phl fmlernlly, the pmgr:lln began in a pllbllc 
housing. COmn1IlIlJly'S day-care ccn~er, bill is now 
loc:ltc-d at Sherwood 11igb School {Oh:ey, ~1D} and 
Springhrod,; High Schoul (Si~\·er Spring. MDj, Ahcml 
t SO slUdems and 100 IU10fs--e:1ginceE, mathem:tticlilnS 
alld olliers (including high school students fulfilling 

: Maryl:.l1ld's commullity sen·icl;' graduation 
: fequireotent)~.(jlC tegisleted ill the eenters; there is nnea 
I a wailing list of pupil::;: because there aren't enough 

Mors, Saturday SdlOol vie\vs itself as il parmer with the 
sfudents' schools; prinCipals refer slUdents toO the 
program and (e-:tehers advis¢ tu!Ors on where sludcnlS 
need help, Monlgomer)' County Public Schools 

I wlllrib~ltes classrooms, supplies, .and training for tutors 
, and parents, The sessions la$1 2 or more hours; tutors . -

I \\"ork with students on a wide range of mathematical 
topics Ilnd help students prepare for the Scholastic 
AsseSsment 'fest. Patenlal patticiplItion is required; 
about one·fiflh of the pnn:ll1S tutor. with lhe- remainder 
providing support and assistance in other ways. 

Collectively, the projects selected through this initiative wilt: 
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• 	 Use simple ;lnd comp: . .'lling messages to fmniliarizc the puhlic with what l1mldle school 
students should Nnn\\' and he able to do in mathem.Hics, illustrating the points through sample 
probkms amI stud.:nt work; 

• 	 Emphasize impur!am malhcmatics and interesting problems that engage both lllltkllc school 
students and the public; 

• 	 Illustrate the fclc\'ancc olachicvcmcnt in challenging mathematics to success in college an;.] a 
wide ram.!e of careers'- . 

• 	 Create \..'C'lI~dcsigncd products that will engage the pllblic in doing mathematics: 

• 	 Targct a variety of IH1.'!t!ia through a plan for disseminating the pro;.]llcts; 

• 	 Support active panncrships to engage parents and the community, including tho${; with 
professional organizmions, scholarly societies. colleges ~nd college students, and the business 
sector; 

• 	 Mobilize adult volunteers 10 'lssiSI scudcnts in a variety ofsettings (for example. summer, after
school, and weekend programs; contests); 

.. 	 Develop printed and Intemct-based supporting materials as guides for volunteers; and 

• 	 Encourage highly visible local and national evcnts and activities that engage the community. 

In other activities dcsigned to build public understanding, the Department and the Foundation will: 

• 	 Sponsor a mltlonnl cOlwocalion on middle 
school mathematics h) initi,nc ~l continuing 
dialogue on: 

o 	whllt we should expect our Shldcnts 
to be able to achieve in mathematics 
b;: eighth grade and beyond; 

<) 	 exemplary pract ices in professional 
development, curricula. inslruetiofl<IJ 
ma~eriais. and technologies; and 

D 	 building partnerships for par<:ntal 
involvement and community support 
to help students meet high 
expectations. 

• 	 Seed the continuing national dialogue by 
providing a wide \'aricty of sample items 
illustrating the level of expectations set in 
State and national standards, examples of 
student work, and infomlation all curricula. 
instructional methods and technologies that 

htlp:llwww.ed.govipubslI2TIMSSISccVl.h'rnl 

Thl~ lh.'parilHcnt of Ellcrg~ 's STEM h!itiativc -"l 
DOE ploys an important ro;e in science education due I: 

, esredatly lu its pfC!nicl lIa:izmallahnHlIories, which : 
: have a hisll1ry ofsian' \wtkinJ; ill cooperation with :hc 
; Nation's ctincaliol1 system :md other agcl)c!C$. Oy 
: opening OOt'S I:iborlllU! ICg to stUtkn!s J:ld h:.1ebeTS, 
i .:lgency ShIfT olTer hands*()11 research 0Piwr:u:lilH::S am!
I technical SIlPPOH for dereloping internct :tnd olher 
I techulcal1N,js «(1 enhance educational {'xpeliences. The 
i Dcparimem is in the pmcess of creating a National !

I Encrgy Labom!my Research Purtic:paliotll'rogl'Ulll that I! 

! will coordilla!e such activitics UCIOSS all DOE
I laboratories, . i 

' 
Among ;hc Department's goals for science, iechllology.Ii engineering and mathematics education, two afe 
particularly rclcnJt)l to this uclion stn.l1cgy: 

• De\'e]op lmernet based education technologies 
for elemenlary through college students ;md 
facul1y; and 

• Enhance DOE's community Qu!reaeh activilies 
fot education al its R&D facilities and sites. 

12113100 




. . 
support high st~mdard.s. 

• 	 Create an casy-t(HISe mathematics Web site 
providing informnllon on naLlonal 
stand::mls; stal1danls~bascd inSlnlctional 
units for teachers; information l)11 the 

- - - "'••• """.~ '~i r··"· .••••.. , ....~ ...- ... -- .........-" ..~. 
. Ilctivities c,msisH:n1 with its CllC:g.y ;mu dcblSL" 

missions. Au errOl I is ;lJldcrway 10 ":!10ltl:ll~k' 11;;.' u:.<: of 
DOE r"::l>oun,;cs in PloHllliing the puhLi-='s umlerstJI:ding 
of SCiCtlCC and cn:.U! jog a divers.,,: wnrk:hfl:;: "I}f the' 

Nalion',> sdcn;;:c :llld !~chnology idias{rucnt::~, 


national test, including sHmpk problems and examples of student soJHLions~ and :.~f[ the olher 
materials dcvclopeJ or idcnti tied as part of this action strategy. 

Additional parlnersbip activities wil! take advantage of connections the Department and Ihe 
Foundation maintain in the course of their Qn~going work. The agencies will: 

• Facilitate the tonnection (If national organizations having interests in helping to raise le\'els of 
achievement in n:mlhcmmics and science (for example, proCessional societies of 
mathcmalicians. scientists, ami engineers} \\,lth State, local and community-based organizations· 
having simi1ur purposes. 

• 	 Develop systematic mechanisms for the headquarters and field offices of relevant Feder~l 
agencies to participate in the partnerships. . 

• 	 Encourage und SUpp0l1 efforts by business and professional org:mizulions to use lhc Inlcmct as 
a new tool for providing on-going tutoring. homework help, and motivation ,to stndcnK 

• 	 Challenge colleges nnd universities to partner wilh middle nnd high schools to help ensure that 
students know what it takes to go 10 college and that they haye access to a rigoro:'lS college 
preparatory mathematics curriculum. 

-###
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VI I. Conclusion 


The time is ripe for a concerted effor! tn imprtm: {he adllc\'cmcnl of U.S. students in malhcmatks 
and seiene\:, Recelli results frorn int(wnatll.lnal h:s!ing ha\'e raised fhe conscjousness of the American 
public about Ihe importance ofestahlishing and meeting high stuntlards in mathematics ilnd science, 
As Ihe test results have made clear, too many of our scbools urc failing to provide the instructional 
experiences that will enable our students In <.lchic\'c at the levels we should expect from lhem. 

By focusing our immcdinte attention on ~ 

improving performance for middle school 
mathematics, wt) will be able to give local. Sla1e, 
and Federal cducntional agencies a target f{.If 

acliol11hal is substantive. timely, and sufficiently 
constrained that it is reasonable to ,Ulticipalc 
progress. As wen as addressing an.area of current 
concern, we can develop models for future action 
across disciplines and gmdcs. 

The inh.:ragency cooperation stimulated by the 
clTort 10 produce [his action strnlcgy should bave a 
lasting impact on the effectiveness of Federal 
programs and activities that support improving 
achievement in mathematics and science 
education. In :.1ddition to bringing the two 
agencies with the most extensive programming in 
Ihis area together. the effort spurred further 
contaCi with other potential Federal partners. both 
Ihose that ha\'e a tradition of s1rong presence in 
mathematics anti science education and those that 
are Ilew to such efforts. 

The effort has been particularly timely in view of 
the growing int{:rcst among mathcmaticians, 
scientists and engineers, und business .md 
professional ol'ganizutions in helping K~12 
schools to improve the perfomlancc of their 
students in mathematics and science. The 
Department of Education, with its links to State 
and local education agencies and community 
groups, and the Federal science and technology 
agencies, \vith their ties to mathematicians, 
scientists, and engineers and their national 
professional organizations" can help make 
important connections to spur the development of 
f.!ffcctiyc partnerships, . 

But the action strategy is only the beginning ofthe 
cffort, The interagency cooperation mllst continue 
and move to the substantive agenda of 

A N(m Fetleral Education P:lrtucrlihlp I'rogram at 
Ihe J)(:pul"tnlt.'nt of Tl'amportalioll 

rvlagnetic b.'it:.I1ion trains, highways lha! provide 
COIIMant updates. on tmffic cor.diliolu ahead and 
gcuposLlioning s.lldlites that enable trJvelers to 
delcrminc wlll..'rc they :ue anywhere on earth at Jny 
time: !heX' arc :r:msponation -dreams" wdJ on their 
war lu h::CUllllog realities. Such dreams can lead 10 
highly-paid jobs for those with tbe appropriate skill", 
To.) luany $lUdenlS, ill-prepared ror sucll jobs, Itll:$! 
le:wc ih... dreumin& It) Olhers. 

'TllroUglt Ihe MW Garrett A_ lVI(Jrgan Technology and 
Trnnsportallnn Futures Program, Ihe DCpuftmcllt of 
Trnmportatiull (DOT) will stimulate publk-rrh-tlte 
purtl1cr~hirs to bell' students >Iud their fnmities 
ull(lcr5!:.lnd the importuJ1ce of Olnthctnnlics nlld scicnl:"c 
for fnhllc CtlfCers nud to make math ant! scic~e 
rd"v:m1 and cI'ci1ing j'br sladell1s imad" ami oulsid" the 
Ckl$SJ,16m. Such par1nerships \->"ilI cnConlpass 
iltwr..gcnc), callabomtion, go\"cmmenl~ilidu5!fy 
COopcJ:.llion and connnunity im'olvemenl, SOUlple 
acti\"iti...s include: 

• 	 Wi:1! the Depaoment ofEducalian oud its 
busbess and community partner:::, ttl;:'Qllluging 
Ihe Ir..nspol1alioll community to pnrtkip;:le Hi 

Ihe An'f:rlc" Goes Back 10 Sdlm,1 progr:lo:, 10 
Imild suppol1 for :r:l:l.!bema!ics. s..:icucc, :md 
technology aC~licvemem, 

• 	 Ilclping to dl;!nge public perceptions about the 
importance (If studying muthcm;!lics nnd science 
by creJtlng J\vareness of the wide variety of 
c:\dtingjobs in transportation dUll require thosc 
skill~. 

• 	 Bwlding upoo nOT's 300+ nc.opl;::u ~~h0ots 10 
provide mentors, tutors, CJreer informatioo, and 
other forms: of support for math literacy; 

• 	 Encoumgill£ staff to support STUdent 
mathematics achievement in their local 
eomltlUuilie", by supporting su(nmer, after~ 
seh(l(jl und weekend activities that help students 
lc.lnl or by serving as "lelementol'S." helping 
~ttJdcnls ·wilh homework over th' 11ltcrnet. 

• 	 Hrhlgilig tog.:tlwr private sector ;,p\)11sorships 
nnd cxpcrtisc'and nationally rccllBnizcd teachers 
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 . 
-:0 develop '.'",citlng rmlli:rinis with IIimplementation. The Departmcnt ofEducatiun 
:r;mspollali,q fntliS lor tc..)ching Ilkllhcm;llics.

and Ihe Nalional Science FOl:ndation arc 
~£ielH;L ;nlJ tcclmology.

committed 10 Tl)l.!cting the challenge ofcominuin£ 
cooperation so thai tho.::ir prog:a!11S work in . 
elme!..'rL They will enahle the development of "-" "-~" 
appropriat.,;; mc('hallisHls to keep oll:er agcl:cics and lhe professioll:!l scientists., lilathemMic:ar;s amI' 
engineers with whom they work actively involved in Improving achicycmeIH in malhcmalic:; and 
s~'iel1i.:e cduc<!tioo. Perhaps most iml}onantly. they will keep the goal of raising the achievement of aH 
American s;wlcnls in mathematics and science a1 the forefront of thelf attention at a lime when a 
slrong foundation in mathematics and science for all students has never been more important. 

But the action stratch'Y must be only the beginning of the effort. The mteragency cooperation must 
continue and move to the substantive agenda of implemenwtion. The Department ofEdllcatlOl1 and 
the ~ntioHai Science Foundation are committed 10 meellng tbe cli.;t1lcngc ofcontinuing coopcration 
so ihat their programs work in concert. The l\\"O agencies \vill develop approprlft!e mechanisms to 
keep other agcndes and the professional scientists, mathematicians, engineers, and olhers with 
mathcmatki1! skills und knowledge with whom they work actively involved in improving 
achievement in rnlllhcmatics and science education. Perhap:; mom importantly, they will keep the goal 
of raising the achievement ofall American stud cats :n malhcmatics and science at the forefront of 
their atlcnlion, . 

-###
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An Action SrrafelPIo!" Improi"ing Achicl'emclIl ill Mathematics (/Ild S('i~lI('e. FehnulIY 1998 --- '----\---' --, ,,---,

APPENDIX 1 

PRESIDENTIAL DIRECTIVE 

March 6, 1997 

MEMORANDUM FOR TflE: 

SECRETAR Y OF EDUCATlON 

DlRECTOR OF THE NATIONAL SCIENCE FOUNDATION 


SUBJECT: PI\.l'anng Shldcnts to Meet National Standards of Excellencc in Eighth Grade Math and 

Improvlllg Malh and Science Education 


Since the carly 1980·s. U.S, elementary and secondary school stodents h;:wc begun taking tougher 

courses, and we are starting to sec the results. National Assessment of Edue~tional Progress scores 

have improved in malb and science, with guins in mathematics equal !O al leasl one grade leveL On 

the SAT. uycmgc malh scores are at their higlleS! in 25 ycurs, even as the number and diversity of 

test-takers have increased. HO\\,ever, the eighth-grade results of the 41-Nation Third IlltemalionaJ 

f'..J::uh and Science Study (TIMSS), released this fall. show thaI the U,S, is bel~w average in math ami 

just above average in science. That isn't ac{;cplable; in this technology~rich inronnation era, our 

students necd to pcrfnnll much better in both subjects, hut especially in math, if they .trc to excel 01 

higher level math amI sciellce courses that arc the gatcway to college and to citizensbip, productive 

emploYl1lent. and lirelong learning. 


The first step in raising achievement is lining expectations and seaing high standards for \\'hnt, 
Sludcnts should know and bc able to do, TIMSS. our National Assessment ofEdiJcational Progress, 
and the swndards developed by the National Council ofTeachers of Matlwmatics give us: tI solid 
framework to build on. Last month, to help parents and tC~lcher$ Icam who net':ds help, wh~\t Changes 
in leachiog to make. and whieh schools need to i!1lp~o\'e. I mtked the Secretary of EducHtion to 
develop a yoluntary national test for individual eighth-grade students bused on widely-accepted, 
challenging national standards in'mathcnmtics. The natiol1nl test will be available to states and local 
school districts to give to their students in the spring of 1999. and will meaSllre whether studcnts have 
reached a high level of mathematics proficiency. . 

The primary responsibility for achieving high standards rests with sludenls. teachers, parents, and 

schools in local C"ommunities across America. However, it is imperative that \\'c work to Cllsure that 

federal resources support student success os well. We must ensure that fcdeml programs, research, 

and humun resources arc used as effectively as possible to belp improve teaching and leaming. 


Therefore. I direct the Department of Edutation and the National Science Foundation, together with 
other agencies identified in cooperation with the Office of Science and Technology Policy and the 
Domes1lc Policy COllncil, to develop an action strategy for lIsing key federal resources to assist stales 
and local school systems prepare students to meet challenging math standards in eighth grade, and for 
involving the mathematics, scientific! and technical communities. in suppon of these efforts. 

The action strategy shou!d include recommendations for the use of federal resources to help states, 

local schoolldistricts Hnd schools to improve teaching. upgrade curriculum. integrate technology and 

high~quali1y instructional materials into the c1a~sroom, H~ well as motivate students and help them 
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understand how math concepts nre npplied in the real world. The stT:llcg), should identify signi(k;ant 
federal progrdlllS. acti\'ilks, and partnerships available 10 improve leaching and lcaming, ensure Ihat 
these resources ar.: appropriately focused 011 helping students reach chnlh:nglllg math standartis, .md 
dctenlline h0\\' th(:si.' n.:soltt'c~S can best support Sl3tC and local rerOlnl:';, 1n ,kveloping ihis strategy, 
the intcr~agency grtlUp shuuld n..'\'icw the cum.'llt slallLS oJ'il'lprovclllcnls ill math cdllc;ltkm, and 
identify and address crtlkal arc.tS of need, tlrmving on rcscurch and input from cducalOrs .lIld 
professionalorgatli/ations, 

Beeausc teaching and learning in math ,mu science are so inlcgrally rclat-ed. ~md hccaus,,; success lfl 
both subjects is \'ilally important in this il1fommtion ern, the working group sholiid also revluw how 
federal resources and partllerships with other organizations can help impwv,,; student achievement il~ 
SClcn9C. 

The working group should mak<: its recommendations and submit its action strategy to me within 90 
daYs. 

-- WILLIAM J. CLINTON-

cc: ASSISTANT TO THE PRESIDENT FOR DOMESTIC POLICY 
ASSISTANT TO THE ['RESIDENT AND DIRECTOR OF THE OFFICE OF SCIENCE AND 
TECHNOLOGY POLICY 
-###. 
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APPEND1X 2 

Volulltnr), Natio"al Tests in Reading and Math; 

A Strategy to Master the Busies and Reach High Standards 


Clear standards ofachicvcm(,llt are essential to belp instill the skills, American ",tlues. and 
encouragement for h;:ml work that our chiklrcn need to slIcceed in school and in !ife. Toward lh31 end. 
meaningful stalldtmls for what slIIdcnts should be expected 10 leam and achieve in the haste subjects 
of reading and If!i.lthct1liltics arc crilicaL Reading well by grade 4 and mastering matbematics-
including the foundations of algebra and gt:omctry -- by grade 8 arc the gateways for further Icaming 
and achievement. 

P:lrc.nIS need, to know that students have lI1astered the bilSics no matter where· they be or: move in this 
country. And th'!y have Ihe right to know how well their children are doing compared with sltlttents in 
other schools, slates, and cOllntries. To help give parents this infonnalion, the U.S. Department of 
Educ:.1tion is offering every state and school district the opportunity 10 use volunlar}, national tests of 
4th grad~ rcading and 81h grudc nHlIhe1l11l1lcs. beginning in 2001. 

These rigorous tests will prO\'idc parents, for the first ttl11C, scores for individual students. measured 

against widely accepted national and intcmatiol131 standards of excellence. Each year, al1 test items 

will be released $0 that parents, h.;ac!lers, aod swdents C;Ul reVle\V all tlSpccts of performance, giving 

states. local commtmllics. tcacht:rs .:!Od parent? the kind of necllmte infonnation they Hccd to help 

students master basic and advanced skills and strengthen academic pcrformancc. Most importantly, 

the tests can galvanize a nationnl effort to improve the odds for students and heJp ensure that all 

students master reading and mathematics. 


The tests will he modeled on the National Assessment or Educational Progress (NAEP) inAth grade 

reading ,md 8th grade mathetll,H1CS, and in the case ofm:uhcmatics win be linked to the Third 

International Mathematics and Science Study. The NAEP standards reflect n national consensus of 

what students should know and hc ahle to do whcn they reach these crucial stages oneaming. 


The current NAEP is designed to assess how well n sample of students across the cntire nation and 
individual states perform in n:'ading and malhcmatks. A vcry small percentage ofstudents participate 
in NAEP, altd IlO parents know how their own children do on this tcst In contrast, thc voluntary 
national tesls will provide students, parcIliS, and teachers with meaningful scores to (;omrare 
individual student perfonlHtncc to widely accepled national and intcmutional standards and to identify 
students and schools thut need exira help. These standard measures of excellence will help parents' 
hold schools accountable for improved pcrfornumee. help teachers and principals improvc CUiTiculllrn 
and inslrucljon~ and give students a guide for charting their own progress. 

The National Assessment Governing: Board (NAGS) is rcsJ)Qnsible for the development of the tests. 
NAGB is a bipartisan, independent board created by Congress to oversee the NAEP. NAGB will seek 
guidance in test development from a wide range of sources, including the most successful 
maihcmaties and reading teachers. parents. gQvemors, imd local and sLale t'dllcation, civic and 
husiness leaders. Individual test scores will not be collected by the federal government; state ilrid 
local school districts will decide how to lise the data. Each test will require approximnlcly 90 minutes 
of total teSting time, States and school districts can administer the tests as part oftllcir local testing 
programs. 
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All :/elioll Strategl'Jol' ImprOl'i1fg AchicH'IIl(!1If ilT Mathematics lind .)'CiefU;e ~ Fchrllary 1998 

APPENDIX 3 

Interagency Working Group 

In response 10 the memorandum rrom the l)rcsitlcl1l. Ihe Department ofEdllctltion and the National 
Science Foundation fomlcd an interagency working group comrrised of staff experienced in the ~!rcas 
muler reyic\'J, Officials of the Office of Scic!:l'c and TcchnuJogy Policy. the Domestic Policy COtlllcil. 
nnd the Offkc of r..,'ianagemcnt ,md Budgel provided oversight 

Consistent with the directive. the interagency group immediately began a review of current Fcdernl 
efforts in mathematics and science education with particular attention to mathematics education in 
kindergarten through eighth-grade. (Sec !1ppcIl\.Ih...::l ror a summary of relevant programs in the two 
ngendcs.) In addit:on. as the memorandum instructc(!. the interagency group drew Ol1l'cscarcb and 
input trOln educators and professionat organiza!ioJ1S, by reaching out to the hroader mathemntics lind 
educatioll comnnmi!y for advice ilml guidancc. (S<.:e ApP"::'Htjix 5 for a sunilllury or these ollircach 
efforts, including a list of organizaltons with which the working group consulted.) The interagency 
group also consulted with appropriate sinff in other ngcncics th~tt have, 01' are interested in 
establishing. activities in elementary and secondary~Jevd m:!thematics or science education. (See 
/!;gpsndi.\ 6 for a list of the agencies consnl1ed and a summary of their input.) 

Early in its ~lclihenItions, the working group recogni::.cd the importance of developing nil appropnatc 
focus for the action stmtegy, Based on the results or tile Third Intemational ;vlatl1emntics and Science 
Study (Th\lSS) and the desire that students nave proper preparation for the President's proposed 
national voluntary test in mathematics, [bc group concluded that in the near tenll, the action stnttcgy 
should focus on mathematics in the middle grades (5~8). Thus, while the action strategy is designed.to 
improve "ehic\'cment in science and mathematiCs at all grade levels, it addresses that goal by 
concentrating on improving achievement in middle schQI)\ O1<l:thematics first. To be fully c!Tcctivc in 
nehicving the long term goals, this effort must brmldcn to include mathematics and science in all 
gradcs once Ihe immediate com:cms for mathematics in grades 5·8 have been addressed, 

Secretary Richard Ritey of the Department of Educnlion and Neal Lane, Director of the National 
Science Foundation convened the interagenc)' working group. Their acting deputies. Marshall Smith 
and ,joseph Rordogna, respectivciy, provided guidance through regular interaction with Ihc working 
group. itS did Luther Williams" Assistant Director for Education and Human Resources at the 
Nutionn1 SciCIlCl.~ Foundation, 

Several memben: of the staff of tile Executivc Office of the President were instnul1ental in the work 
·oftllc interagency group, including: Michael Cohen, Domestic Policy Council; Clifford Gabriel, 
Office ofScienee and Technology Policy; Mary Cassell and Anne Tenney, Office ofMunagcment 
and Budget; and Daniel Gomff, Office of Science and Technology Policy. William Kincaid orthc 
Domestic Policy Council and Daryl Chubin of the Office ofSdcnce nnd Technology Policy were 
particularly important to developing the action stralegy 11l1d to keeping the working group on track. 

l\-1cmbers of the 'Vorking Group

Co~Chairs 
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Thomas J\l Co],win ,1(11.11\;1 Sunk'y 
Dircctor, D: vision of Elemcl1tary," A~SJSlam 10 lhc Director for 

Secondary, and Vocational Analysis SCICllCc Policy Hnd Planning 
Budget Scn"icc Nall~lHal.Sc;cncc Foundation 
Dl:par1nlcnt 'of Education 

CommiUce Members 

Carol Chelemer Diane Sprcsscr 
Oflice of Eductltiomll Resenfch Program DIrector, Teacher Enhancement 

and lmprovcment { Mathematics) 
Departmcnt of Education Nutlonnl Science Foundation 

Margarct COllens Rohert Stonchill 
Direclor Director, State ant! Local Services Division 
Division ofEltimentary, Secondnry, Office of Educntionai Rcscu::,cb 
ano Jnfonnal Education .1mi Improvement 

NmioHa! Science Foundation Department of Education 

Eric Hamilton LaiTY Suter 
ProgrJrn Director. Acting Director, Division of Rcscmeh, 
Educational S ySlcm Refonn Evaluation, and Communication 
National Scicnce Foundation 'National Science Foundation 

Christine Jackson ,Iudy WUr17.c1 
Scmor Program Officer. Eisenhmver Director of the Mathematics Initiative 

Profcssional Development Program Office of the Acting Deputy Secretary 
Dcpanmcnt of Education Department of Education 
(rcj11accd Clare Banwart 4/97) 

Deborah Spitz 
Program Analyst 
Office of the Undersecrctary 
Department of Education 

-###
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APPENDIX 4 

ReJ(~vant Activities of the Department of Education 
and the ~ational Science Foundation 

The Dcpartrm.:nt of Education provides flexihle support, technical assistance. nnd research~hased 
matcnals tll assist state and local education agencies in improving teaching and learning, This year, 
the Department has identified seven national priorities that witI guide its activities building on 
J)rcsident elllHon's Cal1~to~Action over the flext four years, The first three fetus on spedfic results 
that all studCTllS should achieve: reading independently by the end of third grade; maslcring 
challenging mathematics (including the foundations of algebra and geometry) by the end or eighth 
gradc~ ami being prepared for and able to afford college by 18 year:. of age, The remaining rour 
pnoritics addrcs:; key strategies to enable students to achieve- these goais: challenging standards and 
accoun1abilily for every school; a talented, dedicated, and well·prcparcd teacher in every classroom; 
Jntcl1lct acc<;'ss in every classroom with technologically literate students; and strong, safe, and dn!g· 
free schools. The following progmHls prov!{lc valuable SlIp port to States and scliools in their efforts 
to reach the goal ofprO\·jding high-quality cducation in mathematics [or all students, 

F"~xjblc Sllpporl to SImes. COI1WWl1ifies, amI Schools t(J Improve Teadtillg (HId Learning: 

The Title J Education for the Disad\'.mtaged program is the Federal Government's lnrgest program 
thnt supports dClllcnt<try .md secondary education, with CUlTcnt funding of almost $7.2 billion for 
grants to local education;!1 agencies, Tille I provides funds to help low-aehicvirlg chHdn!!i, 
particularly those in high poverty schools, ]cam to high standards. Title rc-an give disadvantaged 
childrcn the benefit of, for example, more in~i\'iJua!ized and accclcr::Hcd instruction, cxtcndcd·day 
programs. <Jnd Jearning laboratories in mathematics, science. and computers, Mathematlcs has always 
been a major focus of the Title'J progr.am: according to the most recent data, 48 percent of9 miltion 
panicipating children rc<:civc some instruction in l11<lthematics, 

TIle 1994 rca\lthoriz1).tion of Title I cmphasizC5 holding students participating in Title 1to the same 
high slnndard as all studcnts. By the 1997 . 1998 school year. all States must adopt chaIlenging 
standards in rcading and mathematics, By 2001, Slales must implement'high-qualiiy assessment 
systems aligned to the standards to assess the perf0n11anCe QfTitlc I schools in relation to Slate 
standards. 

Schools that serve all area in which the percentage of children living in poverty exceeds 50 percent 
mny use their Title 1funds, in combination with other Federal, State, and local funds, to upgrade the 
school's entire instructional pro,gram, These programs are caned "school-wide programs." Other 
schools usc the money to help those children most in n~ed ofsupplemcluary sef\'ices.ln addition, the 
Title I statute elllphasizes thc professional development of educators; every local educational agcncy 
participating in the Title I program must pro\'ide high-quality professional development. geared to 
challenging State standards, to improve teaching ofacademic subjects, 

Goals: 2000: Edllcate America Act -- current!y funded at $476 Imllion. is the primary Federal 
program supporting states and districts to r<~ise their standards of teaching and learning, All 50 States 
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now part1c1pate. Goals 2000 provides flexible funding to the States to enahle them to develop and 
imple111enttheir own strategies for achieving the National Education Goals (including the goal of 
becoming first in the world in mathematics and science). With funding from thc r~ogram, States are 
establishing challenging academic standards with which they arc aligning their student assessment 
programs, tcacher preparation and licensure requirements, parental and community involvement, and 
other aspects of their education systems. 

Professional development is also an important component of Goals 2000. Program funds allow States 
to make compctitive subgrants for activities to improve pre-servicc teacher education and support 
intensive, sustained professional dcvelopment for educators and other school personnel. Many States 
and school districts arc also using Goals 2000 funds to support effective use of educational 
technology. 

The Carl D. Perkins Vocational Education Act CU1Tent provides $1.1 billion to support cUlTiculum 
reforms, teacher professional development. and the building ofTcch-PreJ1 programs that increase 
student competencies in the corc content areas, including mathematics. Likewise, the School-to-Work 
Opportunities program supports state and local activities to help all students attain high acndcmic and 
occupational standards and improve the knowlcdge and skills of youths by integrating academic and 
occupatiollalleaming, integrating school-based and work-based leaming. und building effectivc 
linbgcs betwecn secondary and postsccondary education. 

Pro!css;m;tll DCI'elopmcttl;11 Mathemlltics llml Science: 

Eisenhower PrOfessional Development Statc Grants, cUITently funded at $310 million, support a 
wide array of professional development activities in the corc academic subjects. By statute. at least 
$250 million of the Eisenhower funds must ,be spent on professional development in mathematics and 
science. The strengths of the program are its reach -- funds now to States and school districts by 
fomwla. and the vast majority of local cducational agencies participate -- and the nexihi lity it 
provides to St'lte and local administrators to carry out program activities that meet particular State 
and local needs. The 1994 program reauthorization estahlished requirements that the program fund 
only professional dcvelopment that is tied to challcnging Statc content standards and is of sufficient 
intensity and duration to have a positive and lasting impact on teachers' classroom perfonllance. 

The Eisenhower Professional Development Federal Activitics program supports an array of 
national professional development initiativcs. The Eisenhower program supports the National Board 
for Professional Teaching Standards (NBPTS), which establishes natiOll<;l1 standards of excellence in 
te.lching and recognizes tcachers attaining these standards through a rigorous assessment process. The 
Department has requcsted increased funding to enable 105,000 teachers to become board certified by 
the year 2006 on average, one for every elementary and secondary school in the nation. The 
Department's proposed budget would also speed the development of certification frameworks and 
assessments so that by 2002, certificates for 25 teaching fields \vill be available. Eisenhower also 
suppoI1s nine state-wide projects ac;ross the nation that are working on improving preservice 
education, licensure requirements and the experience of teachers during their first three years of 
teaching. 

The Telecommunications Demonstration Project (PBS Mathline) uses the professional teaching 

standards of the National Council of Teachers of Mathematics (NCTM) as the basis for its year-long 

profcssionnl development program called the Elementary School Mathematics Project. This project, 

which complements Mathline's already-successful Middle School Mathematics Project, allows 

teachers to learn at times and locations they find convenient. It uses a series of 20 videos, each 

accompanied by a guide that includes·lesson plans; ideas for extending the lesson, additional 

resources, and discussion topics relating,the video content to thc·NCTM standards. Teachers also 
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participate in a ycar'..long. online learning community of25-30 fellow leachers, with an accomplished 
practicing teacher serving as mentor and facilitator. Over the course of three years, PI3S Malhline has 
provided more than 4000 teachers of K-8 mathematics in 36 states \vith in-depth. standards-based 
tmining and has been recognized by the NCTi'd as an effective professional development progri11ll. 

Teclmical Assisl(l11Ce (llIllluj(JrIIWliclll Slwrillg: 

The Eisenhowcr Matlll'I1111tics lind Sciencc Regional Consortia provide professional support to 
help teachers teach to high standards. The ten Regional Consortia have three primary ohjectives: I) to 
collaborate and 1'011n coalitions with other organizations involved in mathematics and science 
education improvement; 2) 10 provide technical assistance and facilitate the usc oftl:chnology as a 
tool for instmction and professional de\'elopment: and 3) to identify and disseminate materials on 
exemplary instruction in malhematics and science. 

The Eisenhower National Clearin~house for l\latheniatics and Science Education (ENC), funded 
under Eisenhower Federal Activities. colleCls a wide range of materials in mathematics and science 
and makes them available on-line and on CD-ROM. As of September 1997, whieh concluded its !i fth 
year of operation, ENe had collected a total of 10.514 items. Between October of 1995 and 
September of 1997, the Clearinghouse reported over rourteen million "hits" to its W ch site. ENC 
Online (www.enc.org) has been recognized as an exemplary Internet site by Classroom Connect, 
Syllabus Magazine. Geometry Forum, Education Index, and Multimedia Schools. ENC also works 
with the Regional Cons0l1ia to create demonstration sites throughout the country, where educators 
can interact with the lalest technological developments und access infommtion abollt the collection. 

Infonnation is also disseminated through the Educational Resources Information Center (ERIC), a 
national system ofspccialized clearinghouses that maintain .md provide access to the world's largest 
electronic database of education-related materials. 

Research, Statistics, alUl Assessment: 

The National Research Center on Acitienment in School l\1athematics and Science is hOllsed at 
the Wisconsin Center for Education Research at the University of Wisconsin. The Center is a 
collaboration with the Technical Education Research Center (TERC), Vanderbilt Univcrsity/Peabody 
College, the University of Pitlsburgh, and the University of Massachusetts-Dartmouth. The Ccnler's 
mission is to create and validate a set of principles for designing classrooms that promote student 
understanding in mathematics and science. 

Data relating to education are collected, analyzed, and reported by the National Center for 

Education Statistics (NCES). In'collaboration with the National Science Foundation, NCES is 

currently reporting the resllhs of the Third International Mathematics and Science Study (TIMSS), 

and providing follow-up infonnation on those results. Other NCES studies collect detailed, reliable 

infoll11ation on the conditions of schools, teachers, and students throughout the nation. The National 

Assessment of Educational Progress (NAEP) measures the progress of the nation's studcnts in corc 

subjects, including mathematics and science. 


NATIONAL SCIENCE FOUNDATION 

Since its inception in 1950, thc National Science Foundation (NSF) has served the Nation by 
investing in research and education in science, mathematics, technology, and engineering. NSF's 
goals for education and training require attention to needs at every level ofsehooling and access to 
quality science, mathematics, engineering, and technology educational oPP0l1unities for all members 
ofsocicty. 
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Systemic refers to flll1d~lmCnral, comprchensi\'c. and coordinated ch:lI1ges mnde in science. 
Illuthcmatics. technology. and c)lgin~cring education through uttcndant changes in policy, fimmcing. 
go\'cmancc, mnnagemcnt, content. instl1lctiol1, and assessment. Systemic reform occurs when all 
cssential fealures of ins tit uti0115 ami s:ys!(;ms. arc engaged and operating in concen; wher: policy is 
aligned with a dear sct of goals and standards: ;md when the improvements nnd Innovations h~comc 
311 intrinsic part of the ongoing educatmnal system for all participants and arc incorpor~!tcd in 
budgets. 

PreK~12 systemic refonn is SUPlIOl1ed through NSF state, urban. local, and rural systemic initiatives. 
The implementation onngh~quaJily, stall(t.!rds·hascd instructional m~llcrials. assessment systems, and 
professional deveiopment an:: kcys to StlCCCSS of ,all initiativt:s. Essential componcnts to the 
imm{,.'·diate and f!)ng~term sustainahility of the rcionn activities include: (1) dcvelopment and 
administmtion ofcoherent policies and !cgislatlon to support science and mathematics education: 
cOlwergcncc (If resources \0 supflort a single. unitary program; (2) promotion of effective p~!rtl\cr;;hips 
with the private sector and higher C(hlC~\tion institutions; (3) achievcment of support from the 
community, parents in particular; collection. inteq)retatioll and cffcctiw; use ofdata. including' 
student achievement; an(1 (4) cohesive. coherent strategic planning to ensure Ihe improvement of all 
students' achievement Sincc 1996, Ihe systcmic iniliatlvcs have begun to make the transition from 
building an infrastructure to supporting science and mathematics education refonn to the classroom 
implementation of standards-based cumcula. instruction. and assessment. Extensive leveraging of 
funds from business, industry and other federal agellcies occurs in all systemic initiatIves, in some 
case as nluch as 4 to I with NSF dollars. 

The Statcwide Systemic Initiativc ($SI) Program has supported a total of25 states and the 
Commonwealth of Pucno Rico to estahlish comprehl,."nsivc changes in m<Jthemalics and s'cicncc 
education through the implementation of K~12 standun.1s-hnscd instructional progmms, professional 
devc{opmen{, and assessmenl syslems; I1t.:W policies; and cOl.-'ctive partnerships. A total of20 cliJ;;ihlc 
cities with the largest numbers of school-age children lidng in poverty have been funded umkr thc 
Urban Systemic fnitiative Program (USf). A total of five ntral, econol;,ical1y disadvantaged regions 
are implementing programs to promot'.) high-quality science. mathematics, and technology education 
through the Rural Systemic Initiatives (RSI), RSI programs have focused on the implementation of 
instruction through the use of advanced lelccomn1l.mic<.Hions networking and distance delivery of 
quality programs and professional development. 

Building Blocks ofSp.tem Reform: 

Systemic refoml is built on a foundation ofquality instructional materials, initial education and 
professional development of teachers it) both content and pedagogy, ne\,,' strategies for the assessment 
of student leaming, a diverse teacher population, lmd appropriate use of techliology. Thus a major 
foclls of activities and budget at NSF is assuring that these building blocks are available and in pluce. 

I~a~~her Education: Teachers must have a high level of content knowledge and pedagogical skills 
and be prepared to utilize the most effcctive instnlctionaJ materials, assessment s1rnlegJCs, and 
educational technologies. Teacher education includes both prcservicc and inservice education, 

Over 40,000 teachers in 1,930 schools. renching over 1.3 million students annually, participate in 
intensive professional development activities through the Local Systemic Change (LSC) Initiath·c!i. 
Teachers ofmathematics or science receive a minimum of 1 00 hours of professional development 
(for K-8 teachers) or 130 hours (for teachers in grades 7-12) a,nd receive ongoing support through the 
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· .' .. 
academic year. They implement quality stand,mls-based instruetionalmatcrials and rcfonn the 
mathematics and science programs in their seh()ols as a whole. Extl:nsive kvcraging ofTit1c I. 
Eisenhower. district, and industry funds occurs in at least an amount equivalent to the NSF award in 
each LSC project. In addition to the Local Systemic Change projects, the Teacher Enhancement 
Program supports Icndcrship projects that train teachers and other professionals to deliver quality 
professional development. NSF supports the enhancement of approximately 60,000 teachers annually. 
of whom. at this time. fewer than half arc teachers of mathematics. Only abollt 10.000 arc middle 
school teachers of mathematics. 

Comprehensive Partnerships for i\lathematics and Science Achievement projects provide 
s\mknts and teachers with standards-based cllITiculum reform for K-12. teacher enhancement, 
strategic usc of resources. student enrichment activitics, and slimmer research experiences and related 
activities. Approximately 5,000 teachers arc affected annually. 

The NSF Collaboratives for Excellence in Teacher Preparation (CETP) support efforts to achieve 
comprehensive change in the undergraduate education or future teachers and to increase the quality 
and number of teachers in science and mathcmatics. All of the activities arc characterized by strong 
collahoration be(ween discipline-based faculty in schools of sciencclengineering and faculty from 
schools of education. Participating institutions of higher education \'ary fro111 tribal colleges to major 
research instillltions. CETP projects will affect 78,000 future (eachers in 110 pm1icipating inst-itutions 
over a five ycar period, and approximately 30%) of the CETP collective effort is focused on future 
teachers of K-12 mathematics. 

Instructionall\laterials: Instructional and assessment materials influence what students arc taught 
and 1.10W teachers and faculty teach. An inno\'ative, comprehensive. and diverse portfolio of 
instmctional materials and assessment tools that implement standards-based refonn in mathematics, 
the natural and social sciences. engineering, and technology education are required for preK-12 P 

education. These materials must be of sufficient quality to be widely adopted and lIsed in schools 
nationally. 

The developmellt of sixteen sets of comprehensive standards-based mathematics instructional 
materials for K-12 students was begun in 1990, These materials were completed and became 
available for use beginning in 1996. A report describing the success ofthesc materials in field test 
sites was released by the University of Chicago, The Success of Standards-Based Mathematics 
,CJIIT!.cula for all Students. a Preliminary Renort in FY 1996. Extensive evaluation data of student 
achievement in the field testing of these new materials demonstrates improved performance for 
students using them. 

Assessment: NSF supported research and development in assessment of student leaming during the 
mid-1990's through 20 projects. Each of these projects has come to completion. The tools they 
developed and the increased understand,ing of student leaming that resulted are now being used by 
schools throughout the country. The Balanced Assessment in rvlathematics Project was among the 
projects funded to develop assessment tools for middle school mathematics. The tools and test items 
the project generated havc become the central component of the New Standards Mathematics 
asscssments now used in numerous schools throughout the COUlltry. NSF continues to fund new 
assessment projects. 

Technologx: Research efforts in technology are developing new methodology and pedagogy for 
improving the achievement of students in science and mathcll1ati~s, especially those who have not 
been well served by the education system. The new methodologies will make use of advances in 
technologies such as visualization and simulation that build on difrerent learning'styles among 
students. Funded projects successfully create new fonns of visualization of scientific and 
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m~lthom,\1ic;aJ cQ:lcepts. NSF has supported more than 20 pmjec\s that successfully creale new forms 
ofvlsllalization such as gmphics, illld simulations. FlIll ,1I1d sust:l(nablc Integration or technology into 
the fabric of tile (~ducutional system is required for these 1\) have wille impact on education syslems. 

fIlIQrnwl_~ci.~n~!::J~dllcatiof!: The Infol111al Scicnce Educal:on seelor reaches Qui to all segments of 
population tll cngage them tn self-directed Jc'lming in 111(: <If,,'as i'rscic:icc. 111;t1hcmatics, and. 
kchllOlogy. Ikcause. over a lifctimc, people spend mort.:: hours kaming ou! of scllool tlwn they {lo in 
schooL <I strong infoml<ll science education program is cntical in the cumprehensive cdu<:a!ioll of our 
citizCI)S, !\'lcll1bcrs Oflhc puhhc who participate in informal sClcm;c education Icam about the process 
of scie..'!lcl.: and scientific thinking~ arc motivateu to participate ill selence <Iud mathcnmt!cs activities; 
arl.! uware of thc rc!cvaace of science, mathematics. amllechnulugy ill their everyday lives; and 
increase lhcir knowledge about specific topks and about scientists .md carecrs in the SCIences, 

Support is provided for infonnullcaming science, mil!hematic!;, and tcchnology projects d~signcd to 
reach large numbers of the general public tbrough television arid radio series; public films ol1lhe 
process amI suhstance of science and mathematics; exhibits or other educational activities at science 
and n~Hur,l! history museums, scic!}cc~1cchnology centers. atjtlaria, nature centers, botanical gardens, 
arhoreta, zoological parks. and libraries; and educatiQI:ai programs and activities at comnumity and 
youth centerS, 
-###
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All Action S'rrafcgyjor Imprm'ing Acl/inemenr il! A-fmhewatics and Science - FchJ't(urr 1998 

APPENDIX 5 

Consultation with External Organizations 

In the course of developing this action stralcgy, the interagency working group solicited input from a 
wide range of interested organizations. The mathematics and matJlematics education communities in 
particular arc well organizcd to respotl{1 to the Prcsidcntis chalk-ngc. The'working group met with 
two umbrella organizations that pro\'idcd access to many sources of input from these communities: 
the Mathcmatical Sciences Education Board (MSEB) of the National Research Council (NRC} amI 
the Confercnce Board of tile Mathcnutical Scienccs {CBMS), Eadt orga.nization includes'stakehoider 
representatives. ranging from school tC"J,,;hers to university mathematicians and from educational 
researchers to tllo-se in industry using mathematics on a daily basis. Their recommendalions to the 
working group are summarized hdt)w, 

In addition, both the National Science Foundation and the Department of Education consulted with a 
wide range ofpNentiu1 stakeholders, including inlonllUI discussion with winllcrs of the Presidential 
Award for Excellence in Mathematics and SCience Teaching, meetings with the Eisenhower Rcgionnl 
Consortia. meetings ofadvisory committees, and meetings of professional organizations of teachers, 
principals, superintendents.. mathematicians, scicntists, and engineers, 

While the working group focused its information gathering on' strategles to support improving 
achicvement toward high st:lndards in mathematics, many of the indIviduals and organizations that 
provided input were keenly interested in the nature of the voluntary national test. Thus, the 
discussions with these groups included the exchange ofinfonnation about the test ofmathematJcs in 
eighth grade as well as ~bom the working group's objectives, This interest in the tesi is reflected ill 
the recommendations made. The worklllg group was reminded, hoth implicitly and explicitly; that the 
vo!untary nnliol1allesl is only a menus to an end. The cnd must be kept in sight, botb in test 
deve!opment and in the strategies the working group might develop to improve achieveme1lt. 

In addition to mt."eting with these groups, the working group asked MSEB for a letter report 

addr~ssi!lg the issues: raised in the President's Directive, MSEB offered three ovc-rarching 

recommendations: 


• 	 Construct and sustain a ~"cderal effort that brings together. in a coherent framework for 
decision-making, the various National Science Foundation and US. Department of Education 
programs that WIll significantly innuence K-8 mathematics education, 

.. 	 Dcvtse a iong-tenn plan (8~JO years, offset from political cycles) of interactive development 
involving test redesign and strategy adjustment, with ongoing monitoring and oversight. 

• 	 Invest in a sustained agenda of basic research to better understand what mathematical thinking 
is, how to foster it through curricular choices and instructional practice, and how to support 
teachers in doing so. 

Within the framework of the President's Directive, all groups emphasized the importance of teacher 

education (both initial preparation and subsequent professional development). with both MSEB and 

CBMS'highlighting this area in'theinrntten 1nput CBYfS and ~v1SEB emphasize(i"tlie need for 

establishing certification pro,brranls,for middle school teachers in mathematics, They,dted the 
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intportancc ofl.;n enh,mce~1 role for higher c'ducalj~1Il in'j;rC!laring tctichcrs'and in providing support 
for te<.td".:rs through on~going professional ucn:lopmcllL 

MSEB and CBt."lS ulso pointed to tlie emergence of new and innOv;\iivc middle school mathematics 
curricui~L They urged that lhe aC1ion strategy include ways to publicize, promntc, and provide 
adoption guidance contcnting model programs. They also agreed that technologies ranging from thc 
Web to calculators have potclitial to help improve mmhcmaiics education, Howc\'er, MSEB noted the 
importance of technical support for use of technology in the classroom and of equity issues in lhe usc 
ofth~tt technology. 

The ou!.Sidc groups also recognized the value of a public infoDl1ation campaign that can. in the \-vQrds 
of the MSEB letter report, high1ight "the importance ofmathematics in applications, the beauty or 
malhcmmics as a field, and the role of mathematics as a gateway to careers and to higher educmioll." 
Seve,ral of the mathematics and mathematics education organizations stand ready to assist in the 
development of such a carnpaign. MSEB recommends that public infolmation efforts address 
coordination of the national test with associated actiorrstraiegics. 

-Yff#
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APPENDIX 6 


Federal Agency Activities that Support 

K-12 Mathematics Education 


The Department of Education (ED) and the i\attonal Science Foundation (NSF) have principal 

responsibility, among the Federal agencies, for K-12 education and for science and mathematics, 

respectivciy, Hc,wever, a dozen other departments and agencies: sponsor activities that relate to, and 

CQuld promotc, standards-based education that improves students' mathematics and science learning 

and overall academic performance . 
. 
Exccutive Order (282 I ofNovember 16, 1992, in$~nlcts those Federal departments and agencies with' 
scientific missirdlS, employees, or laboratories to "assist in the mathematics and science education of 
our Nation's students, leachers. parents, ~md the public by establishing progl(lt11s;lt their agency to 
provide for tmiring elementary and seco:ldary school teachers to improve their knowledge of 
Iimlhcrnatics an;] science." Many agencies had such programs in place even before this Order was' 
lssued. On Apri~ !7, 1996, it was supcrsedcJ by Executive Order 12999011 Educational Technology, 
which ""streamlincs the transfJ:r ofexcess <J.nd surplus Federal computer equipment to om nation's 
classrooms and encourages Federa1 employees to volunteer their tillle i\nd expertise to assist teachers 
and to connect classrooms," The Eisenhower Natiorial Clearinghouse catalogues cunent programs in 
its "Guidebook of Fedcral Resources for K-12 Mathematics and Science" (see 
~,~l).9.o(g/rcfoI'Ju{gtlidcbk). 

The working group met with designated representatives from 11 agencies (the Departments of 

Agriculture, Commerce, Defense, Encrgy~ Interior. Transportation, and Veterans Affairs~ EPA, 

NASA, NIH, and 1lte Smithsonian) to discuss relevant programs and activities sponsofl:d ~y their 

agencies. In general, the agencies focus far more on science than mathcmaHcst and commit modest 

resources to improving K-12 education, Most offer staff and facilities, often on a volunteer basis, 10 

support local schools and teachers and have de\'eloped and are Sharing supplementary instmctional 

materials on their Web sites, Some examples of works in progress can be cited, for more extended, 

specific examples, see sidebars in the report~ 


• 	 NASA has completely revamped its educational programs to reflect the dcvelopm(~nt of the 
National Council of Teachers of:\.1mhematics' (NCTM) standards for mathematics and the 
more recent standards for science developed through the National Research Council (NRC). 
The agency has developed supplementary instmctional materials in conjunction with NCTM 
that provide sample problems based on lipace-related examples. 

• 	 The Department of Defense schools have redesigned currict!lurn and teacher professional' 
development to incorporate standards~based approaches. Other parts of DoD have outreach 
programs that stress the importance of mathematics to national security. 

• 	 The U.S. Environmental Protection Agency (EPA) has awarded grants to schools, state 
agencies~ nonprofit organizations, and others to support environmental education programs, 
many ofwhich take place in schools. More recently grants have also been directed toward 
programs that tic environmental education to state and local education reform goals. A 
consortium of nonprofit organiza1ions and universities is delivcnng environmental education 
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iraining 10 K·12 tca'chers a'ld other educntio'n professionals in all S(i states and several U.s. 
territories, using EPA funds, As part of this effort. national guidelines for environmental 
education :1rL~ being developed and cOlTcl:ttcd tn various national and state standards for 
mathematics, science, and other discipltnes . 

.. The Department of Energy, N1H, and USDA are conducting ,Ill in\'~n(1)ry of their activities, 
identifying their impacts and exploring opportunities til cxpa:ld. Am\)!1g ideas 11m! warrant 

. further consideration arc vLrtual teacher tmining based nt DOE's Lawrence Berkeley Lab in 
pannership· with the University of Californla system; USDA's 4·11 Clubs as an after-school, 
weekend. and Summer vehicle for promoting: malh skills~ EPA's lISC of the trainiJlg~or-lrnincr 
mode! for teacher devclopment in cl1Ytrom'!:1cntal education; ..md NlH's middle-school 
curriculum supplements, to be developed among three Institutes and the NRC. 

• 	 The Department of Transportation has embarked on an extensive elTort to improve K-I2 
education in mathematics find science, including pa"rticip~ltion or sl,lff as voiunteers, The 
Smithsonian Institution has bOth fonnal'3nd informal ties into schools. Other agencies are 
ready to play an appropriate role in improving K-12 educalion, and are looking for guidance on 
how hest 10 proceed. 

\Vc must learn more quickly and more systematically about approaches ami Innovations that support 
students and teachers of mathematics both in and outside of schools, taking into account high 
standards like those of the NCTM and the NRC to reference. guiile. coordinate, and set priorities 
among the many educational programs ml1H,lgcd by Federal agencies. Continued coordination among 
all of the agt:l1cies involved in the working ,jifoup'S deliberations, and others that might be brougbt in 
over time. can set the stage for more effective use orFederal resources. Tbe Department of Education 
and Ihe National Science Foundation will work to ensure such coordination in the future. 

-#y#
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