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For over a decade, thePublic School Forum hasused a Study Gro u pa p p roach that hass e r ved North Carolina well. The approach employs theFo r u m ’s Board of Dire c to rs as a res e a rch team that, wo r k-ing with ot h e rs inv i ted to part i c i p ate in the underta k i n g ,exa m i n es a major problem facing North Caro l i n a ’s schools.The typical Forum Study Group lasts roughly oneschool year. It concludes by analyzing a problem andframing recommendations to policymakers, educators,business and community leaders, and others who share a concern about the quality of public education in North Carolina.P revious Forum Study Groups have proposed thef ra m ework for North Caro l i n a ’s Teaching Fe l l ows Pro g ra m ,the School Ac c o u n ta b i l i ty & Improvement Act of 1989(i.e., SB 2), the State ’s funding formula providing addi-

F o re w o rd
tional funding for low wealth and small schools, and thees tablishment of a school technology fund.H aving seen the impact of Forum studies, the GlaxoFo u n d ation, cre ated by the Glaxo pharmaceutical firm( n ow Glaxo Wellcome), re q u es ted that the Forum focusi ts attention on the state of mat h e m atics and scienceinstruction. That re q u est led to the Fo r u m ’s sixth majorS t u dy Gro u p .The res u l ts of that exa m i n ation are included in thisre p o rt. As with previous Forum Study Groups, the sixty-p e rson Forum Board of Dire c to rs and the twe n ty- f o u radditional people inv i ted to part i c i p ate in the exa m i n at i o nhope that the res u l ts of this effort will not simply end upon library shelves; the study is offered to concerned p o l i c y m a ke rs, educato rs and business leaders in theh o p es that the re c o m m e n d ations will make a major contribution to North Carolina as it works to cre ate asys tem of schools which is second to none.
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✏ A call to the National Science Fo u n d ation to align the res o u rc es of its Sys temic State Initiat i ve with the Education Cabinet in such a way that a majore f f o rt could result without the cre ation of anot h e rs tate bure a u c racy or large additional ex p e n d i t u res of tax dollars .
✏ A call to the Commu n i ty College Sys tem to focus onways the Sys tem and the public schools can a c c e l e rate d evelopment of instructional appro a c h es b ased upon a p p l i c ation of mat h e m atics and science skills to challenging problems with a movement away from reliance on memorization of large amounts of mate r i a l .
✏ A call to the UNC Board of Gove r n o rs to bring gre ate rc o h esion to those teacher pre p a ration and tra i n i n gfunctions housed within the unive rs i ty sys tem.  

✏ A call to the General As s e m b ly to support theE d u c ation Cabinet, if they re q u est legislat i ve changest h at would be re q u i red to clarify to d ay ’s muddled linesof accounta b i l i ty, es p e c i a l ly in the area of teacher p re p a ration and training.  
✏ A further call to the General As s e m b ly to address the limitations of to d ay ’s school calendar both in terms of time for learning and time for teacher t raining and planning.
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The academic performance of North Caro l i n a ’s yo u n gpeople in the are as of mat h e m atics and science holds twovery important mes s a g es for policymake rs, educato rs ,p a re n ts and ot h e rs concerned about the future of theS tate and its people.The first message is a message of hope. In re c e n tye a rs, North Carolina students have made ste a dy, albeits l ow, academic pro g ress when compared to their peersa c ross the nation. That is a tribute to the State ’s yo u n gpeople, their te a c h e rs and all those who have wo r ked toes tablish more rigorous academic sta n d a rds for Nort hC a ro l i n a ’s schools.The second message holds within it a challenge. WhileN o rth Caro l i n a ’s students are making gains, test datacomparing our young people with young people aro u n dthe world find them lagging far behind in mat h e m at i c sand science skills. If North Carolina hopes to be economi-c a l ly compet i t i ve in the ye a rs ahead, our challenge is toreach sta n d a rds of excellence in mat h e m atics and sciencefar beyond those reached to d ay.B e l i eving that an incre as i n g ly technical world willre q u i re adults to have a solid foundation in mat h e m at i c sand science, the Study Group set out to examine mat h e-m atics and science instruction in North Carolina. Theexa m i n ation began with an atte m pt to identify the “cen-ter” of coord i n ation for policy making, teacher pre p a ra-tion, and alignment of government and private res o u rc esin the are as of mat h e m atics and science instruction inN o rth Caro l i n a .While the Study Group found a wealth of govern-ment and private resources, all working to supportstronger instruction in the area of mathematics and science, it found few points of connection; instead,what exists today can best be described as a “stateof disconnectedness.”The Study Group concluded that for the State tom a ke real pro g ress, there must be more collaborat i o n ,c o m mu n i c ation and coord i n ation between and among themyriad of government and private entities invo l ved in pol-icy making, training and res o u rce delivery in the K- 12m at h e m atics and science are n as .The Study Group also found time, or the lack of it, tobe a formidable barrier.  To d ay ’s school calendar seve re lyh o b b l es te a c h e rs by denying them time for training andplanning, and it denies young people the time needed to

learn how to apply mat h e m atics andscience concepts to challenging, re a llife pro b l e m s .Fi n a l ly, while the Study Group foundthe State Board of Educat i o n ’s goal of being first inm at h e m atics and science commendable, it found litt l eevidence that the Board ’s lofty goal had tra n s l ated intom at h e m atics and science instruction being elevated to ano p e rational priority. Instead, the State Board hasimposed more rigorous accounta b i l i ty sta n d a rds on localschool sys tems while doing little to ensure that gove r n-ment res o u rc es are better marshalled to provide schoolsys tems the support they will need if they are to re a c htheir goals.T hus, running throughout this document is a call tothe State –  es p e c i a l ly the Governor and the StateE d u c ation Cabinet which he chairs – to find new ande f f e c t i ve ways to bring the current state of mat h e m at i c sand science “disconnecte d n ess” into alignment with theS tate ’s goal of excellence in the fields of mat h e m atics andscience. Key re c o m m e n d ations include:
✏ A call to the Governor to marshall state and f e d e ral res o u rc es in the pursuit of new sta n d a rds ofexc e l l e n c e .
✏ A call to the State ’s Education Cabinet to make excellence in mat h e m atics and science a top priority for the Cabinet .
✏ A further call to the Cabinet to clarify lines of  res p o n s i b i l i ty and accounta b i l i ty, es p e c i a l ly among c o l l e g es, networks, academies and consortia c h a rged with teacher pre p a ration and deve l o p m e n t .
✏ A call to the State Board of Education to re q u est t h at federal funds and pro g rams in the are as of m at h e m atics and science be brought into closer alignment with state goals.
✏ A call to the State Board of Education to open up d i rect lines of commu n i c ation and collaboration b etween te a c h e rs, college faculty, org a n i z ations, b u s i n es s es and private foundations dire c t ly i nvo l ved in providing or supporting mat h e m atics and science instruction in North Caro l i n a .
✏ A further call to the State Board of Education to maximize collaboration between the State Board andthe North Carolina School of Science and Mat h e m atics, es p e c i a l ly in the area of effectiveu t i l i z ation of their innovat i ve adva n c es in long- d i s tance learning for clas s room instruction, teacher deve l o p -ment and commu n i c at i o n .

Execut ive  Summary



top achieve rs nat i o nwide; North Caro l i n a ’s minority stu-d e n ts lag far behind their majority counte r p a rts; studentsin North Caro l i n a ’s poorest school sys tems score sta r k lyl ower than their peers in wealthier sys te m s .No matter how one views inte r n ational and nat i o n a lcomparisons in the area of mat h e m atics and science,N o rth Carolina is confro n ted with a harsh re a l i ty :The United States, compared to economically c o m p et i t i ve nations, ranks near the bottom in student performance in mat h e m atics and science.N o rth Carolina, des p i te ste a dy and commendablep ro g ress, trails most states making the State ’s challenge graver and more urg e n t .While statistics comparing students in North Caro l i n ato ot h e rs are instructive, as important are other mes s a g esfound in test data :
✏ T h e re is a direct corre l ation between the educational l evel of pare n ts and their students’ performance onm at h e m atics and science tes ts. The higher the educa-tional attainment level of pare n ts, the better the p e rformance of their childre n .
✏ T h e re is a large mat h e m atics and science performance gap between students in North Caro l i n a ’s we a l t h i es tand poorest counties. Comparing the ten we a l t h i es tschool sys tems to the ten poorest sys tems, one findsa 58 point difference on the mat h e m atics section ofthe SAT.
✏ T h e re is an even larger gap between African-American and white student performance. Only 3% of Nort hC a ro l i n a ’s African-American students in 1990 and 4%in 1992 we re rated proficient in mat h e m atics com-p a red with 16% of whites in 1990 and 20% in 1992 .
✏ In North Carolina, 77% of 8th grade African-Americans scored below the basic level in mat h e m at i c sin both 1990 and 1992 on the NAEP tes t .
✏ N at i o n a l ly, between gra d es 4 and 12, the gap in science proficiency between males and females widensf rom 2 to 10 points. Fe m a l es in North C a rolina fell f u rther behind males from 1990 to 1992 on the NAEP tes ts .
✏ N at i o n a l ly, 8.7% of all college freshmen part i c i p ated in remedial mat h e m atics cours es; in North Caro l i n a ,13.7% of all college freshmen ta ke remedial mat h e-m atics cours es.  

The data paint anu n s ettling picture. Asu n s ettling are the res u l tsof other studies and sur-veys comparing yo u n gpeople in are as likeassigned homework. For insta n c e :
✏ In Ko rea, 73% of 13- ye a r-olds we re pro f i-cient in mat h e m at i c sand 68% re p o rted 1-3 hours of home-work per night. In theU.S. only 55% of 13 -ye a r-olds reached pro-ficiency and only 39 %re p o rted 1-3 hours ofh o m ework per night.
✏ U.S. students do ro u g h ly the sameamount of homewo r kin one week asJ a p a n ese students doin one night.While it is difficult tosingle out “the” majorcause for low perf o r-mance, the mes s a g es inthe data sound an alarmt h at should lead to aredoubling of the effortswhich are bringing to d ay ’ss te a dy, but painfully s l ow, pro g ress. 

P e rcentage of 4th-Graders at or
above Basic Level in MathS t u d e n ts whose pare n ts gra d u ated college

S t u d e n ts whose pare n ts did not finish high school

80 %
60 %
40 %
20 %

80 %
60 %
40 %
20 %

P e rcentage of NC 8th-Graders
P roficient in Math

1990 1992

1990 1992

■ W h i te ■ A f r i c a n - A m e r i c a n20 %
15 %
10 %
5 %

20 %
15 %
10 %
5 %

■ M a l e ■ Fe m a l e

P e rcentage Enrolled in
Remedial Math Coursesb ased on college fres h m e n ■ N C

■ N at i o n20 %
15 %
10 %
5 %

■ NC 
■ S o u t h e as t
■ N ation  

■ NC 
■ S o u t h e as t
■ N ation  
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D escribing the Southeast Re g i o n ’s atte m pts to eco-n o m i c a l ly “catch up” to the rest of the nation, theSouthern Regional Growth Board issued a re p o rt in 1988called Half Way Home and a Long Way to Go. The samed es c r i ption could be applied to the United States andN o rth Carolina as both atte m pt to raise levels of studentp e rformance to the point that our young people arec o m p et i t i ve in mat h e m atics and science with young people across the world. I n te r n ational comparisons of how well students in d i f f e rent countries perform in mat h e m atics and sciencefind U.S. students near the bottom in test after test (see chart below ) .

Study after study also document America fallingbehind in industries requiring high levels of skills. Again,the low-level of mathematics  and science ability in thetypical high school graduate is cited as a major contrib-utor to the nation’s slippage in high skill, high wageindustries especially in contrast to nations like Japanand Germany where high school graduates have mathe-matics and scientific skills rivaling those of college grad-uates in the United States.

The cumu l at i ve findings of these studiesh ave cre ated a focus on school re f o r min the public schools unequaled sincethe launching of Sputnik sparked a simi-lar response in the fifties and sixties .For North Carolinians, state test scorestell two sto r i es. On one hand, the State has and isresponding to the urgent need to improve student perf o r-mance in mat h e m atics and science. In recent ye a rs, Nort hC a rolina has shown slow,but ste a dy, improve m e n tin the two most- o f te nc i ted national tes ts – theCollege Board Entra n c eE xam (SAT) and the mat h-e m atics portion of theN ational As s essment ofE d u c ational Pro g res s(NAEP) tes t .When the State re -a d m i n i s te red the NAEPtest in 1994, Nort hC a ro l i n a ’s fourth gra d e rss c o red above the 1992n ational ave ra g es. Inrecent ye a rs, Nort hC a ro l i n a ’s high school stu-d e n ts have made then at i o n ’s larg est gain onSAT tes ts.      T h at is the good news ;h oweve r, such news mere-ly unders c o res the dis-tance North Carolina hasto go before it becomes an ational leader in mat h e-m atics and science withinthe United States, not tomention the world.  The re c e n t ly re l e as e d1995 SAT scores sta n d asmu te tes t i m o ny to thep roblem.  After a decade o fschool reform, the Stateremains 48th in the nat i o n– exa c t ly where it was ove ra decade ago. Nort hC a ro l i n a ’s top achiev i n gs t u d e n ts trail behind the

S c i e n c e M a t h e m a t i c s
C o u n t ry P roficient % C o u n t ry P roficient %Ko re a 78 % Ko re a 73 %Ta i wa n 76 % Ta i wa n 73 %S w i t z e r l a n d 74 % S w i t z e r l a n d 71 %H u n g a r y 73 % S ov i et Union 70 %S ov i et Union 71 % H u n g a r y 68 %S l ove n i a 70 % Fra n c e 64 %I ta ly 70 % I ta ly 64 %I s ra e l 70 % I s ra e l 63 %C a n a d a 69 % C a n a d a 62 %Fra n c e 69 % S c ot l a n d 61 %S c ot l a n d 68 % I re l a n d 61 %S p a i n 68 % S l ove n i a 57 %U . S . 67 % S p a i n 55 %I re l a n d 63 % U . S . 55 %J o rd a n 57 % J o rd a n 40 %S o u rce: IAEP 1990 - 91 as s essment of student pro f i c i e n c y, ages 9-13 .

Levels of Mathematics
A c h i e v e m e n t

National & North Carolina 
S AT Score s

Half Way Home... 
a n d a Long Way To G o
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S o u rce: NAEP 1992 .
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% at or above proficiency – grade 420 %
15 %
10 %
5 %

■ NC ■ S o u t h e as t ■ N ation  

% at or above proficiency – grade 820 %
15 %
10 %
5 %

■ NC 
■ S o u t h e as t
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When the nat i o n ’s gove r n o rs and president adopte dn ational education goals in 1989, the goal which manyp r i vate ly viewed as wishful thinking was Goal Four whichsaid American young people would be first in the world inm at h e m atics and science by the Year 2000. It is a goalwhich many, including the college faculty member cite da b ove, dismissed as “impossible” there f o re “irre l eva n t . ”S ke pticism aside, states across the country, includingN o rth Carolina, soon adopted the goal as their ow n .It may be that we have adopted a consequence as agoal. Does the Baldrige Awa rd story above point to a d i f f e rent, and possibly bette r, goal? As the anecdoted es c r i b es, rather than setting out to be an awa rd winner,IBM set out to be excellent in what it did. Its pres u m p-tion was that if excellence became its norm, awa rd swould follow – and follow they did.
9

T hus, the North Carolina Sta n d a rds andAc c o u n ta b i l i ty Commission is proposing a dra m atic ove r-haul of curriculum goals. It contends that the goal ofm at h e m atics and science instruction should be to pro-duce students capable of applying mat h e m atics and sci-ence knowledge to the kind of problems they will beex p e c ted to solve as adults. 

T h at goal, if embraced by the State, would lead to ad ra m atic revision in to d ay ’s approach to teaching andtesting. Instead of administering multiple choice tes ts atthe end of a chapter and “moving on” to the next chapte r,it would mean that students would be challenged withp roblems requiring them to apply and build on what theyh ave learned. T h at goal also addres s es what large and small employ-e rs in North Carolina want from North Caro l i n a ’s schools.The North Carolina Wo r k f o rce Pre p a re d n ess Commission

c o n d u c ted surveys which mirror what employe rs acro s sthe country say employe es must have if we are to re m a i nc o m p et i t i ve. They want high school gra d u ates who haveb asic computational skills; but, more importa n t ly, theywant gra d u ates who are able to use those skills on the job.The Commission’s thinking is much more attuned to a search for excellence. If North Carolina’s goal is toproduce students capable of usingmathematics and science to address realproblems, instruction becomes morethan memorizing facts for a test andpromptly forgetting them, secure in the knowledge that once the course is ended there will be no need toremember them any longer.T h at is a vision for mat h e m atics and science instruction upon which the Statecould marshal its res o u rc es. It es ta b l i s h esa goal of excellence that would set a direction for te a c h e rt raining, for scheduling time, for adapting te c h n o l o g y. If the State re l e n t l es s ly purs u es the goal of exc e l l e n c ein mat h e m atics and science instruction leading to highschool gra d u ates capable of applying mat h e m atics andscience concepts to solving the kinds of problems theywill confront as adults, becoming a leader in the country,and perhaps the world, should follow. 

If the State relentlessly pursues the goal of excellence in
mathematics and science instruction leading to high
school graduates capable of applying mathematics and
science concepts to solving the kinds of problems they
will confront as adults, becoming a leader in the country,
and perhaps the world, should follow.

Ten Essential Skills
1. Reading

2. Writing

3. Speaking

4. Listening

5. Observing

6. Using Numbers and Data

7. Critical Thinking

8. Creative Thinking

9. Problem Solving

10. Team WorkEssential Skills NC Gra d u a tes Should Po s s ess: Identified by the NC Sta n d a rds and Accounta b i l i tyC o m m i s s i o n
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Comparing North Carolina to busi-n ess, our goal should be to embrace avision of what we want young people tok n ow and be able to do – not, as wea re at the moment, keying on minu s c u l egains on an SAT score which only moveus closer to 47th place. If our vision fori m p rovement res ts on test scores alone,we may continue to make ste a dy but unimportant gainson test scores whileour young people lag f u rther behind in ani n c re as i n g ly informa-t i o n - d r i ven, te c h n o l o g-ical wo r l d .It is not enough toset out to improvetest scores; rather, theState needs to build aconsensus around itsown vision and goalsfor mathematics and science instruction and systemati-cally and relentlessly do what it will take to achievethem.T h a n k f u l ly, three ye a rs of work on the part of Nort hC a ro l i n a ’s Sta n d a rds and Ac c o u n ta b i l i ty Commission havep roduced a vision of what could be and accompany i n ggoals which the State could embra c e .The Commission went far beyond studying how Nort hC a ro l i n a ’s young people do on sta n d a rdized tes ts. Theyl o o ked at the differe n c es between instructional goals.W h at, they as ked, are high-achieving countries doing d i f f e re n t ly? What lessons could be learned and applied tom at h e m atics and science in North Caro l i n a ?The Commission’s conclusions are powe rful. The ove r-whelming difference between mat h e m atics and scienceinstruction in the United States and in other countries isour focus on “covering” large amounts of material; higha c h i eving countries, on the other hand, focus on how toa p p ly knowledge to re a l - world problems. Our sys tem of college entrance re q u i re m e n ts, our curriculum ex p e c tations, and our testing pro g rams forc ec l as s room te a c h e rs to “complete textbooks,” to make sures t u d e n ts have “cove red” material. In contrast, other coun-t r i es ensure that students build the capacity to applyw h at they learn to real-life situations. There is time fors t u d e n ts, alone and in groups, to use mat h e m atics andscience concepts as they solve challenging problems. The focus is on problem solving and mas tery of mate r i a l– not on cove rage of mate r i a l .

It is not enough to set out
to improve test scores;
rather, the State needs to
build a consensus around
its own vision and goals
for mathematics and 
science instruction.

“ U n i ted Sta tes students will be the first in the world in science and mathematics achievement.” (Goal Four of theeight national educational goals adopted by the nat i o n ’sg ove r n o rs and former President George Bush and late rreaffirmed during the Clinton administrat i o n . ) I nO c tober 1993,  the North Carolina State Board ofE d u c ation adopted the national  goal of being nu m b e rone in mat h e m atics and science as its own.  “The Goals 2000 mathematics and science goal isimpossible; there f o re, it’s irre l evant.” – Fa c u l ty memberwho coord i n ates the Mat h e m atics and Science Educat i o nN etwo r k ’s pro g ram for one of UNC’s unive rs i t i es .“When the Malcolm Baldrige Awa rds began re c o g n i z i n gc o m p a n i es for excellence, IBM set as a goal winning theBaldrige Awa rd. On reflection, howeve r, we realized that wehad set the wrong goal – our goal should have been to beexcellent in those things we set out to do. It struck us thatif we could organize ourselves in such a way that therewould be continuous improvement in our striving for exc e l-lence, awa rds would come if we made pro g ress – and theydid. After making the search for excellence our goal, thec o r p o ration became a Baldrige Awa rd winner.” – BobHarris, formerly of IBM’s Res e a rch Triangle facility.

First in Mathematics
and Science – 
Rhetoric or Reality?



When the Study Group began its work, many as s u m e dt h at a lack of res o u rc es would quickly surface as both ap ressing problem and cause of North Caro l i n a ’s poor student performance in mat h e m atics and science.While few invo l ved in the study would disagree thatschools could use more funds for staff training, te c h n o l o g y,lab equipment and updated material, what the StudyG roup found was not so much a lack of available funding;rat h e r, millions upon millions of additional dollars – dollarsa b ove and beyond the State ’s basic funding for instruction– are spent on mat h e m atics and sciencea c t i v i t i es .
✏ Two federa l ly funded pro g rams alone pump in millions of dollars each ye a ri n to pro g rams intended to stre n g t h e nm at h e m atics and science initiat i ves inN o rth Carolina. Fe d e ral Eisenhowe rfunds of nearly $6 million are ear-m a r ked for teacher training in mat h e m atics and sci-ence. The National Science Fo u n d ation (NSF) fundsa p p rox i m ate ly $15 million for North Carolina mat h e-m atics and science pro g rams ranging from te a c h e rt raining to technology applications to res e a rch. 
✏ S c o res of locally supported educational foundations and part n e rships annu a l ly fund hu n d reds of local p ro g rams ranging from tutoring at-risk students inm at h e m atics and science to outfitting state - o f - t h e - a rtlabs, to special summer training pro g rams for te a c h e rsof mat h e m atics and science. 
✏ L a rge and small corporations from one end of North C a rolina to the other are major supporte rs of innova-t i ve pro g rams aimed at improving mat h e m atics andscience instruction in the State ’s public schools.
✏ S tate-funded science museums and many state - f u n d e dc o l l e g es have ex te n s i ve mat h e m atics/science outreach p ro g rams with surrounding K- 12 school sys te m s .
✏ S tate and federal agencies outside education – ranging from NASA to the Env i ro n m e n tal Prote c t i o nAgency to Fo restry to the Department of Agriculture– annu a l ly spend millions of additional dollars pre p a r-ing curriculum material, conducting special pro j e c tswith K- 12 school sys tems and providing summer tra i n-ing opport u n i t i es for K- 12 te a c h e rs .
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✏ Dozens of nonprofit organizations,ranging from Cities In Schools to 4-H to the Sierra Club, produce curriculum material related to mathematics and science, conduct innovativeprograms or provide tutoring of low-performing students.
✏ S tate and corporate dollars support a growing number of long- d i s tance learning ex p e r i m e n ts. Some re ly ons ate l l i te transmission, some on phone wires and ag rowing number on the State ’s burgeoning informat i o nh i g h way netwo r k .
✏ The North Carolina School of Science and M at h e m atics has been a model for fifteen other stateswhich have es tablished similar schools. Ye a r- a f te r-ye a r,the school is recognized for gro u n d - b reaking work inthe field of mat h e m atics and science.

Rather than a problem of wo e f u l ly few res o u rc es, thep roblem is more one of wo e f u l ly little coord i n at i o nb etween the myriad number of gove r n m e n tal and privateo rg a n i z ations atte m pting to improve mat h e m atics and sci-ence instruction in North Caro l i n a .In many cas es, and es p e c i a l ly in the case of the federa lg ove r n m e n t ’s National Science Fo u n d ation (NSF) awa rd s ,the keen competition for grant dollars makes coord i n a-tion and cooperation even less like ly. Nonpro f i ts, K- 12schools, public and private colleges and state agenciesa l i ke compete for NSF dollars. Once awa rds are gra n te d ,the only accounta b i l i ty grant re c i p i e n ts have is to theNSF which can ex tend awa rds beyond the original gra n tor end the funds at the end of a grant cycle. The Stateh as little, if any, say over how the larg est amounts of fed-e ral mat h e m atics and science res o u rc es are used.If all, or even most, of the ex ternal res o u rc es comingi n to the State ’s schools we re to have a clear road map ofm o s t- p ro d u c t i ve pro g rams; if they we re to have clearu n d e rs tandings about the needs of the State; and, if theywe re to cooperate in planning and sharing, the pro g ra m scould have far gre ater impact than they do to d ay.

A We a l t h of External 
R e s o u rc e s Contribute 
to D i s c o n n e c t e d n e s s
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The search for a center ended with there a l i z ation that there are multiple c e n te rs of mat h e m atics and sciencec o o rd i n ation. Eve r yone and no one is finally accounta b l efor improving mat h e m atics and science instruction inN o rth Caro l i n a ’s public schools. By virt u a l ly eve r yo n e ’s admission, there is no cente rfor coord i n ation, for setting directions, for aligningres o u rc es for mat h e m at i c sand science instruction inthe public schools ofN o rth Caro l i n a .If there could be onep h rase that des c r i b es thec u r rent state of mat h e m at-ics and science in Nort hC a ro l i n a ’s K- 12 schools, it would be “a state of dis-c o n n e c te d n ess.” Differe n t ,overlapping and, in somec as es, competing state andf e d e ral depart m e n ts and agencies are all “doing things” inthe mat h e m atics and science arena. Ra re ly, howeve r, dot h ey know what other agencies and depart m e n ts aredoing; even more ra re ly do they cooperate, plan ina d vance and share what they are learning.At the same time, the public school te a c h e rs whof i n a l ly will make, or not make, a difference in raising thep e rformance of North Caro l i n a ’s young people, are ty p i c a l ly the last to know where the State is headed.Wo rse yet, they are almost always the last to be as ke dw h e re the State should be headed – much less how tog et there .At best, commu n i c ation between the State ’s top e d u c ational officials and its teacher pra c t i t i o n e rs is limit-ed; at wo rst, it is nonex i s tent. The same commu n i c at i o n sp roblem ex i s ts between the State and those charged withp reparing and training te a c h e rs. The following chapte rs will look at exa m p l es of whered i s c o n n e c te d n ess, blurred accounta b i l i ty lines, andunclear goals and commu n i c ation ta ke a toll on theS tate ’s efforts to improve mat h e m atics and scienceinstruction and performance. With that, this re p o rt willatte m pt to lay out a road map for improvement that can be followed by policymake rs, educato rs and busines sl e a d e rs who share a vision of North Carolina educat i o nreaching new sta n d a rds of excellence in mat h e m atics and science. 

By virtually everyone’s
admission, there is no
center for coordination,
for setting directions, for
aligning resources for
mathematics and science
instruction in the public
schools of North Carolina. Rather than being a problem of woefully few resources,

the problem is more one of woefully little coordination
between the myriad number of governmental and private
attempting to improve mathematics and science instruc-
tion in North Carolina.

T h e re is no lack of effort by the State in working toi m p rove mat h e m atics and science performance andinstruction. Many org a n i z ations and pro g rams are makingi m p o rtant contributions to enhance the skills and know l-edge of te a c h e rs, to cre ate a curriculum that is pro c es s -o r i e n ted and focused on hands-on problem-solving, toi nvo l ve business in mat h e m atics and science part n e rs h i p sat the school building leve l .The Study Group found that the State does not suf-fer from a lack of attention to mat h e m atics and science.W h at the Forum could not find, howeve r, was evidence ofc o o rd i n ation of myriad efforts in the mat h e m atics andscience are n as .I n s tead, one needs to look in one direction to find outw h at is happening in teacher training; one must look else-w h e re to find out how te a c h e rs re c e i ve additional tra i n i n gonce on the job; to find where the State is going in curriculum and testing one has to look somew h e re else.

“If all of us invo l ved in mathematics and science couldbe woven together into a patchwork quilt, we could cove reve ry student in North Carolina; as it is, we are a series ofu n c o n n e c ted patches . ” – Dr. John Friedrick, the Dire c to rof the NC School of Science and Mat h e m at i c s“The re ason we don’t move in the same direction is thatwe can’t decide whose drum to march by.” – To ny Habit,the Exe c u t i ve Dire c tor of the Durham Public Educat i o nN etwo r k“The Sta te has a whole lot of pro g rams going on (i.e.,in the mathematics and science arena) and we don’t knowif they are doing well; it is a lot of helte r- s ke l ter stuff. ” –D r. John Griffin, Superintendent of the CumberlandC o u n ty Schools“My colleagues in the business community don’t knowwhich mathematics or science pro g rams to support. All ofthe ideas sound good. Communities need a mas ter planand key people need to be part of making it; then someoneneeds to educate business groups that want to help.” –Larry Seigler, Dire c tor of Commu n i ty Affairs for one ofG re e nville, North Caro l i n a ’s, larg est employe rs“ T h e re is a real lack of information about what is hap-pening in mathematics and science; eve rything seems to bein a sta te of tra n s i t i o n . ” – Martha Peck, Exe c u t i veD i re c tor of the Burroughs Wellcome Fund, des c r i b i n gw h at they found when they undertook an as s es s m e n tof North Caro l i n a ’s mat h e m atics and science pro g ra m s

For Lack of a Center
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US President
• Proposes annual budget including funding for the US Dept. of Education, NSF, etc.
• Can use the “bully pulpit” to advocate educational change (i.e., Goals 2000).
• Appoints officials (such as the US Secretary of Education) who have an impact on math 

and science issues.

US Congress
• Budget approval power.

National Goals Panel
Part of Goals 2000 initiative of former President Bush and Clinton working with the nation’s governors.
• Establishes voluntary national educational standards.

The National Science Foundation
Established by Congress to strengthen US in math and science.
• Currently funding Statewide Systemic Initiatives aimed at changing state policies and practices 

in math/science instruction.

Non-Governmental Organizations
National Council of Teachers of Mathematics
National organization of public school and higher education teachers of mathematics
• Devised and proposed national standards for math. All/major portions are being embraced by 

states including NC.
National Science Teachers Association
• Similar in role to National Council of Teachers of Math.
National Academy of Science
• Attempting to build consensus on national standards for science.

US Department of Education
• Proposes educational priorities to President.
• Involved in the national debate around standards and assessment.
• Uses federal educational funds as leverage for (i.e., competitive grants to states, innovative 

project funding).
• Can grant states waivers over federal regulations.

DOE Eisenhower Funds
Special training funds designed to improve quality of math/science teaching.
• Fund guidelines control flow of dollars at state level.

National Assessment of Educational Performance
• Developing national tests designed to give national standard benchmark for performance.
• Administering national tests in math/science; NC voluntarily participating.

Goals 2000
• Administering state grants to help states reach goals.
• Attempting to align national resources to accomplish goals.

Governor
• Proposes annual budget to General Assembly (including new education initiatives)
• Uses “bully pulpit” to advocate new initiatives (i.e. BEP, national certification standards, Smart 

Start, etc.)
• Appoints members to State Board of Education

NC General Assembly
• The final word on budget approval and enactment of state education policy.

NC School Improvement Panel
• Charged with developing strategy to help state reach its goals, including goal of being first in 

math/science.

UNC Board of Governors
• Administers a university system which includes 15 schools of education.

State Board of Education
• Dictates licensure standards, curriculum expectations, assessment instructions, accountability 

standards, length of school year/day, regulations on expenditures, text books (both 
establishes and grant waivers), and use of in-service funds

• Board waiver or regulation power over issues like: teachers out-of-field, use of time, etc.

NC Workforce Preparedness Commission
• Advocates for Tech Prep and application-based curriculum in math/science.

Non-Governmental Groups 
• NC Council of Teachers of Mathematics
• NC Science Teachers Association
• NC Association of Educators
• NC American Federation of Teachers
• Professional Educators of NC
• Association of School Administrators
• Tarheel Principals Association
• NC PTA
• NC School Boards Association
• Public School Forum
• Education: Everybody’s Business Coalition

NC Site-Based Management Task Force
• Advocates for building-based control over in-service training dollars, technology funds, as well 

as funds for materials, supplies and textbooks thereby having direct impact on math/science 
decisions at building level.

State Department of Public Instruction
• Responds to requests for assistance
• Monitors student performance.
• Aligns curriculum goals and assessment practices
• Provides information to local school systems
• Conducts regular accreditation inspections on college campuses to determine program approval
• Grants certification to teachers
• Responsible for communication between public schools and colleges/universities.

NC Standards and Accountability Commission
• Charged with developing a new and rigorous set of curriculum standards for NC
• Advocates covering much less curriculum content in areas of math/science.

County Commissioners
• Controls local school spending.

Local School Boards and Superintendents
• Sets instructional priorities.
• Determines expenditure of funds.

The Public Policy Pipeline
Impacting Policies and Practices 
in Mathematics and Science

standard beyond the number of credit
hours required. A student graduating
from NCA&T will have had a different
route to teaching math or science than
one from UNC-W.

/ The NC School of Science and 
Mathematics is governed by an 
autonomous board of trustees. UNC

has no control over the funds appropriated to the
school for long-distance learning being provided to K-
12 schools – nor, for that matter does the State Board
of Education which is held accountable for the perfor-
mance of the schools for which the School of Science
and Mathematics is providing services.

/ The UNC Mathematics and Science Education Network,
in similar fashion, is largely autonomous, reporting 
neither to the UNC General Administration, nor to
Schools of Education, nor to the State Board of
Education. Instead, the Network falls into a category
called “inter-institutional programs” for which account-
ability falls to the Provost of UNC-Chapel Hill where
the program is based. 

/ The North Carolina Teacher Academy has even less 
direct accountability to either the UNC system or to
the State Board of Education. The Academy has its own
Board of Trustees to which it is accountable; its fund-
ing, however, flows through the UNC General
Administration which has no say over its program 
priorities or performance review. The State Board of
Education, accountable for the performance of the
teachers served by the Teacher Academy, also has no
control over the Academy’s priorities and programs.
Many who have examined needs in the area of mathe-

matics and science agree that teacher education is the key
to improvement. Ironically, while the State Board of
Education is being held accountable for gains in mathe-
matics and science, it has little to say about how millions of
state and federal dollars are used to improve mathematics
and science teaching; nor, for that matter, does the UNC
system which administers the money.

If the Educational Cabinet wants to embrace better 
student performance in the area of mathematics and 
science as a shared goal with the State Board of Education,
it must begin by making a candid assessment of account-
ability lines. If UNC is responsible for administering the
bulk of teacher-training funding, it should share account-
ability with the State Board of Education – however, only if
it is given the authority to oversee and evaluate how well
dollars are being spent, which is not the case today. If the
State Board of Education is to be solely accountable for
student performance gains in math and science, it must be
given more authority to align priorities and programs of
groups which currently control training resources.

As this chart illustrates, the challenge
facing educators and policymakers
wanting to establish a coherent
approach to the teaching of mathemat-
ics and science – or any other area for
that matter – is complicated by the
number of governmental and 
non-governmental groups which impact
educational laws and regulations.

The chart on the following page shows the labyrinth of
organizations, institutions, state and federal departments
and agencies that are currently “doing something” in poli-
cy making impacting math and science. The next chart
shows the myriad groups responsible for, or providing,
teacher training in mathematics and science. What both
illustrate is an organizational design nightmare, a system
almost incapable of working as a whole. Looking first at
how public policy for mathematics and science is devel-
oped, in the words of the director of the NC School of
Science and Mathematics, “If all of us involved in mathemat-
ics and science could be woven together into a patchwork quilt,
we could cover every student in North Carolina; as it is, we are
a series of unconnected patches.”

The question for policymakers, especially for members
of the State Education Cabinet, is how can “a disconnect-
ed series of patches” come together to form a patchwork
quilt capable of encompassing the entire State and its 1.2
million young people in public schools? A large part of the
answer may be found by determining the locus of
accountability for mathematics and science performance
and by reordering years of short-term, expedient policy-
making that has resulted in a muddled and overlapping
maze of jurisdiction and accountability.

The General Assembly, through its budget-making and
policy power, has largely entrusted the UNC system with
pre- and in-service teacher training in the area of math and
science. UNC, through its 15 Schools of Education, the
NC Mathematics and Science Education Network and the
NC Teacher Academy, administers millions of dollars of pre-
and in-service teacher training – this does not include addi-
tional millions of dollars for new teacher support and re-
gionalized educational consortia which also provide training.

Because these programs have been added to UNC,
SDPI, and elsewhere in a piecemeal fashion, accountability
for the programs looks like this:
/ The 15 Schools of Education are accountable to their

college campuses; it took the Forum Study Group, for
instance, weeks to determine exactly what the require-
ments were for mathematics and science education
majors on different UNC campuses. There is no 

“Today we are structured to fail; our challenge is to
structure ourselves for success.” – Howard Haworth, 
former chair of the NC State Board of Education

Diffused Centers 
of Accountabil i ty & 
No Accountabil i ty
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Throughout this study, teacher training came in and
out of the conversation as regularly as oxygen comes in
and out of one’s lungs. Regardless of which mathematics
or science problem facing North Carolina was under dis-
cussion, sooner or later teacher training surfaced as a key
ingredient to finding solutions. That was especially true in
areas like:
/ Altering teaching practices to provide students with 

more opportunities to apply mathematics and science
concepts to real-life situations.

/ Giving teachers the skills needed to integrate mathe-
matics and science instruction with other course work.

/ Providing teachers the new set of skills needed to take 
advantage of long-distance learning opportunities and
new technologies rapidly becoming available.

/ Developing better ways to assess whether young 
people can apply mathematics and science 
concepts to practical situations.
Because the need for more and better teacher training

appears to be the basic building block for a stronger math-
ematics and science program, this chapter examines the
training problems that surfaced during the study.

When training needs were discussed, the discussions
typically focused on two discrete, but closely related,
problems. First, there is a widespread perception that
college students being prepared to teach mathematics
or science are not being given the tools they need to
bring about dramatic improvements. Criticism of college
preparation tends to focus on:

1. The tendency of most college facul-
ty members to rely heavily, if not
exclusively, on the lecture approach
to instruction, instead of modeling
hands-on, inquiry-based learning
techniques that prospective teachers

could emulate throughout their teaching careers.
2. The lack of collaboration between schools of education

responsible for preparing teachers and Mathematics
and Science Departments which provide most of the
science and mathematics course work for prospective
secondary teachers majoring in mathematics or science.

3. The slowness with which most colleges and 
universities are integrating new technologies into
teacher preparation programs.

4. The heavy focus on advanced courses in mathematics
and science and the fairly limited number of programs
giving prospective teachers hands-on opportunities to
experiment with different teaching techniques before
entering the teaching profession.

5. The limited exposure to mathematics and science
coursework required of elementary teachers who carry
the burden of sparking young people’s interest. 

6. The sparsity and quality of school-based experiences
in teacher preparation programs.
A study of North Carolina Teaching Fellows validated

these criticisms. Beginning high school teachers with a
major in mathematics or science felt well prepared in
terms of course content, but under prepared in teaching
techniques and strategies. On the other hand, many ele-
mentary teachers felt well prepared in teaching tech-
niques, but woefully unprepared in content preparation,
especially in the area of science.

Ironically, this perceived weakness of college prepara-
tion programs is not a perception confined to beginning
teachers. Recent studies
from groups like the
Holmes Group, a consor-
tium of the nation’s lead-
ing Schools of Education,
echo these perceptions.
There is a broad and
growing consensus that
Schools of Education are
not preparing new teach-
ers to focus on the appli-
cation of learning, but
rather the coverage of material; the same consensus
exists around the need for Schools of Education to give
prospective teachers more exposure to working directly

Blurred and confused
accountability lines 
prevent the State from
creating a coherent 
system of training for
teachers of mathematics
and science.

UNC Board of Governors
• Administers16 campus systems. System includes 15 schools of educa-
tion, the Principals Executive Program and the newly created Teacher
Academy
Boards/Presidents of Colleges/Universities Set budget and resource
priorities, oversee schools of education and math/science depts. which
prepare teachers
NC Mathematics & Science Education Network Coordinates 
multi-campus network with focus on staff development in math/science,
conducts summer teacher training program, assesses/allocates federal
Eisenhower funds earmarked for teacher training initiatives emanating
from colleges/universities
NC School of Science & Mathematics Conducts summer training pro-
grams for teachers, has outreach programs with local school systems, is
developing long-distance learning capacity for students which could play
major role in staff development; governed by autonomous board
NC Teacher Academy Major summer training provider
Principal Executive Program Provides training/staff development for
principals/school superintendents
Schools of Education Establish entrance/graduation requirements,
determine dept. priorities resource allocation and teaching philosophy,
monitor student teaching process, responsible for interfacing with
math/science depts. enrolling future teachers

Presidents/Governing Boards of Private
Colleges/Universities
The 32 colleges which are certified to prepare teachers are networked
by the Independent Assoc. of Colleges & Universities but all of 32 are
highly autonomous in regard to admission, graduation standards, 
budgeting, goal setting, etc.
Education and Mathematics/Science Depts. Set priorities, determine
educational practices, oversee student teaching experiences, allocate
resources based on priorities

Math & Science Alliance
NSF funded organization
• Provides training in math/science
State Board of Education & DPI
• Proposes in-service development funding level in annual budget
• Sets teacher prep program approval standards for colleges/universities
• Evaluates teacher training programs
• Determines licensure standards for teachers/administrators
Federal Eisenhower Funds Reviews local school system proposals for
math/science training, distributes $5,169,342 of federal funds to local
schools
Regional Technical Centers Provides training on request, brokers
resources to local schools, acts as communications link between the
State & local schools
Initial Licensure Program for Teachers Sets mentoring and support
standards for local schools, provides training for mentors of new teachers
Program Specialists Within DPI 
Provides training on request to local teachers, broker training resources
to schools

Private Consultants
• Provide local training

State & Federal Agencies
Agric. Extension Services & USDA Extensive training programs
NASA Conducts teacher training programs in space/technology
Forestry Depts. & EPAs Conduct teacher training

School/Business Partnerships, Foundations,
Networks 
• Subsidize and/or provide teacher training experiences
Individual Corporations 
• Support/provide teacher training in science/technology

The Teacher Preparation Puzzle

State-Funded
Science Museums

State Board
of Education

& DPI

Math & Science
Alliance

Individual Corporations

School/Business
Partnerships,

Foundations, Networks

UNC Board of Governors

State/Federal
Agencies

Presidents/Boards
of Private Colleges

& Universities

Private
Consultants

Piecing together the math and science teacher preparation puzzle: a critical challenge if North
Carolina wants to make dramatic gains in student performance in mathematics and science.

“If I could do one thing to improve mathematics and 
science, it would be to change the way mathematics and
science are taught at the college level. In North Carolina, 
if UNC and North Carolina State don’t change the way
prospective teachers are taught, others will not feel they
have permission to change.” – Iris Weiss, a consultant to
the National Science Foundation who is now evaluating
mathematics and science progress in North Carolina
“What I learned in my college teacher preparation program
was not how to teach; I didn’t learn anything about teach-
ing until I taught.” – Louis Gotlib, a former North
Carolina Teacher of the Year who teaches science in
Granville County

Training Opportunities 
& Lost Opportunities
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Eisenhower Funds Il lustrate
Accountabil i ty Tangle Between
State & Federal  FundsBecause over $5 million federal dollars are spent eachyear to support in-service training of mat h e m atics andscience teaching, the Study Group looked care f u l ly ath ow North Carolina schools and colleges spendE i s e n h ower Funds, funds appro p r i ated to support in-service training and development of mat h e m atics and science te a c h e rs. When the State Department of Public Instructiond es c r i b es North Caro l i n a ’s use of Eisenhower Funds in thepublic schools (ro u g h ly 75% of Eisenhower Funds areused in K- 12 schools; the balance goes to higher educa-tion). They note that North Carolina has one of then at i o n ’s best pro g rams. “Best” means that all of Nort hC a ro l i n a ’s public schools qualify for Eisenhower Fu n d sand very little of the funds reve rt back to the federal gov-ernment. In short, the State ’s K- 12 schools get and spendthe federal money.The questioning then moved to whether Nort hC a rolina ever looked at what high-performing schools dowith the funds as opposed to what low- p e rf o r m i n gschools do. Study Group members we re curious to knowif there we re lessons to be learned about how the federa lfunds we re spent. Again, the answer was “no;” the Stateh as never formally studied how the funds are being spentto see if there is a corre l ation between improved perf o r-mance and the use of Eisenhower training funds.This line of inquiry is not cited as an indictment ofthe SDPI; rat h e r, it is cited to illustrate the degree towhich to d ay ’s accounta b i l i ty sys tems, es p e c i a l ly at thef e d e ral level, are focused on nu m b e rs served, not nu m-b e rs served well. The Study Group also inquired about the State ’s a b i l i ty to focus the use of Eisenhower Funds or to re q u i reschool sys tems to use them in promising ways. Because of federal guidelines, states can “sugg est” that schoolsys tems refocus their dollars; they can not re q u i re themto use their dollars in a particular way. That is also af ra i l ty of many gove r n m e n tal pro g rams. Ac c o u n ta b i l i tyres ts upon spending money within proscribed guidelines ,n ot upon spending money to do effective things.

One of the re c o m m e n d ations later included in thisS t u dy Group re p o rt calls on the State Board ofE d u c ation to ask the U.S. Department of Education for awa i ver which would allow the Board to shape how theE i s e n h ower pro g ram is used. Think of the possibilities :
✏ The State could look at high-performing schools to see if best pra c t i c es re g a rding the use of Eisenhower t raining dollars could be found; those best pra c t i c es could provide a fra m ework within which low- p e rf o r m -ing schools could be re q u i red to operate if they wa n ted to continue receiving funds.
✏ The State could earmark more of its federal training d o l l a rs to the school sys tems that needed the most h e l p .
✏ The State could re q u i re that low- p e rforming schools work with the State Department of Public Instruction to design more effective pro g ra m s .
✏ The State could further re q u i re a formal annual as s essment of the effective n ess of local training p ro g rams before additional funds we re re l e as e d .While the federal g overnment could denysuch a re q u est, it wo u l dbe better to have as ke dand been denied thanc o n t i nue to have millionsof unaccountable federa ld o l l a rs flow through theS tate each year with virt u a l ly no as s u rance they are spentin such a way that student performance in mat h e m at i c sand science improves .

with young people, to introduce technology into teacherpreparation p ro g rams and to model teaching pra c t i c esother than the lecture met h o d .Change, however, comes slower than the process ofbuilding a consensus around what should be or couldbe done. While some Schools of Education within theUNC system, most notably East Carolina University’steacher preparation program, are undergoing radicalrestructuring to meet today’s needs, such examples arefew and far between.The second problem in teacher pre p a ration re l ates tothe quality and quantity of training available to te a c h e rsa l re a dy on the job, the area of “continuing deve l o p m e n t . ”As noted earlier, te a c h e rs of mat h e m atics and scienceh ave ex te n s i ve opport u n i t i es for in-service training available through a va r i ety of training prov i d e rs. There is,h oweve r, no sys te m atic, coord i n ated in-service pro g ra mavailable for te a c h e rs; inste a d :
✏ In-service training at the school sys tem level va r i es d ra m at i c a l ly depending on the size and res o u rc es ofthe local school sys te m .
✏ The bulk of in-service training is “one-shot;” a one dayt raining session with little, if any, follow-up. 
✏ T h e re is no nat u ral pro g ression of training for new te a c h e rs. Ty p i c a l ly, mat h e m atics and science te a c h e rswill attend the same in-service training re g a rd l ess oftheir needs or abilities. It is difficult to find a schoolsys tem that has a planned deve l o p m e n tal pro g ram ofin-service training that sys te m at i c a l ly lets te a c h e rsa d vance as their needs change.

✏ T h e re is no central clearinghouse res o u rce for in-service training. Instead, some sys tems re ly on localc o l l e g es and unive rs i t i es for tra i n e rs; ot h e rs call on theS tate Department of Public Instruction; still ot h e rs usep r i vate consulta n ts. While the quality of in-servicet raining is larg e ly dependent on the quality of thet ra i n e rs, the selection of tra i n e rs tends to be ve r ymuch people and re l ationship based; there is little or noatte m pt to ensure a baseline of quality contro l .
✏ Millions of dollars of state and federal government and p r i vate sector funds are spent each summer on enrich-ment training for te a c h e rs in mat h e m atics and science.Again, there is no coord i n ated sys tem to ensure thatthose who need training are receiving it or that thet raining being offered is aligned with state needs andgoals. Instead, many of the training opport u n i t i es arefilled on a “first come, first served” basis. 
✏ For training to make a difference, it needs to be near at hand. The slimming down of government agenciesmeans mat h e m atics and science res o u rc es which for-m e r ly we re close at hand in SDPI Technical As s i s ta n c eC e n te rs have disappeared and nothing has been put intheir place, a part i c u l a r ly vexing problem for theS tate ’s most geogra p h i c a l ly isolated counties – c o u n t i es which are among the lowest performing inm at h e m atics and science.Problems related to a lack of coordination or systems-thinking would be formidable if they werethe only training problems that needed attention. Asformidable a problem, however, are the blurred and confused accountability lines that prevent the Statefrom creating a coherent system of training for teachersof mathematics and science.

17

To d a y ’s accountability
systems are focused on
numbers served, not
numbers served well.
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As if the short n ess of the instructional year we re notenough, North Carolina students are also hampered bythe limitations of school schedules, es p e c i a l ly at the secondary leve l .For a mat h e m atics or science teacher to truly focus ona p p l i c ation of knowledge, not simply the cove rage ofm aterial, 45 - m i nu te class periods pose a formidable barri-e r. In science es p e c i a l ly, it is almost impossible to set upand complete an experiment cente red around the appli-c ation of knowledge to a real life problem in 45 minu tes .M o re and more high schools are adopting what iscalled “block” or “4 by 4” scheduling which res u l ts in 90m i nu te blocks of time for basic course work; in thoseschools, initial feedback indicates that the additional timeavailable for instruction has the potential to pay real divi-dends for student performance. In the meantime, Nort hC a ro l i n a ’s students are limited by both the number ofd ays of instruction and the number of hours of instruc-tion offered daily.

T hus, the issue of time hobbles young people inN o rth Carolina in two ways. Fi rst, the short n ess of theschool year means that young people in countries suchas Japan and Germany will have had four ye a rs more ofinstruction in mat h e m atics and science by the time theyg ra d u ate from high school. Second, the limitations of thetypical school schedule virt u a l ly defies organizing cours esa round problems and ex p e r i m e n ts designed to challenges t u d e n ts to apply knowledge, not simply cover mate r i a l .For the State to adopt a vision of excellence in mat h e-m atics and science, time, or the lack of it, is a pro b l e mwhich must be addres s e d .

Training, as stated earlier, was the most fre q u e n t lyc i ted need if North Carolina is to reach new levels ofexcellence in the teaching of mat h e m atics and science.Vi rt u a l ly every discussion of training, howeve r, ended witha discussion of time, or the lack of it.M o re and more observe rs of America’s schools areidentifying time as the culprit which preve n ts our schoolsf rom being all that they could and should be. Te a c h e rs don ot have the time need-ed for quality in-servicet raining; for planningchallenging lessons; forgiving students pers o n a latte n t i o n .In the seve n t i es, Nort hC a ro l i n a ’s Genera lAs s e m b ly bro ke newg round when it re c o g-nized the need for sta f fd evelopment and planning. A law ex tending eve r yte a c h e r ’s contract twe n ty days beyond the 180 studentinstruction days made North Carolina the first state toa c k n owledge the pressing issue of time.N o rth Carolina te a c h e rs we re also the first in then ation to accumu l ate va c ation days thanks to legislat i o np assed in the early eight-i es. Iro n i c a l ly, this legisla-tion virt u a l ly negated thep otential training andplanning benefits of theex tended teacher con-t ract. The law gra n te dte a c h e rs earned va c at i o nd ays, but it specified thatva c ation days could onlybe ta ken on the te a c h e rwork days. What wasi n tended to be a real ben-efit for te a c h e rs, virt u a l lyd es t royed the planning and in-service value of te a c h e rwork days. School sys tems can only “protect” ro u g h ly sixor seven of the teacher work days (i.e., make them manda-to ry work days on which vacation cannot be ta ke n ). Most of those days coincide with opening and closing schoola c t i v i t i es and their value for planning or in-service t raining is marg i n a l .

T hus, most school sys tems must findadditional funds to pay te a c h e rs forwork days in the summer. Those whoh ave the res o u rc es squeeze planning and training in atthe end of the school day, hard ly a time when te a c h e rscan ta ke best adva n tage of the learning opport u n i t i es. M o re and more individuals and groups, including theForum, have concluded that without ex tending theteacher year into the summer months, it will be difficult, ifn ot impossible, to cre ate the kind of in-service tra i n i n gp ro g rams needed to equip to d ay ’s te a c h e rs with to m o r-row ’s skills.While discussing time as a culprit, it is important torealize that the lack of time not only limits the ability ofte a c h e rs to plan and to freshen their skills; it also ste a l saway precious days of instruction from young peoplea c ross North Caro l i n a .It has been twe l ve ye a rs since the nat i o n ’s “schoolreform” fervor began, when the publication of A Nation atR i s k sounded the alarm bell. During that time, study afte rs t u dy has bemoaned the short n ess of America’s schoolye a r. While young people in the United States atte n dschool 180 days per ye a r, their counte r p a rts in ot h e rindustrialized countries ro u t i n e ly attend school approx i-m ate ly 210 days per ye a r. By the time a student in Japang ra d u ates from high school, they will have atte n d e dschool for nearly the same amount of time an Americanstudent would have ta ken to earn a college degre e .

As the chart above illustrates, the short n ess of theAmerican school year gives other nations a compet i t i veedge that many, including the Public School Forum, con-tend will never be made up if we cling to the 180 - d ayschool ye a r.

For the State to adopt a
vision of excellence in
mathematics and science,
time, or the lack of it, is a
problem which must 
be addressed.

H o u r s H o m e w o r k
Days in H o m e w o r k During Summer/ Avg. Absences

School Yr. Per We e k Va c a t i o n s Per Ye a r

J a p a n 243 19 Yes 3
C h i n a 240 26 . 5 Yes 5 - 8
G e rm a n y 240 4 N o 6
R u s s i a 208 8 - 14 Yes 6 - 8
C a n a d a 195 7 - 10 N o –
E n g l a n d 192 8 - 10 N o –
U . S . 180 3 . 8 N o 20

I t ’s a Matter of Ti m e
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all students a basic education pro g ra m ,s tands in the way of every studentreaching new levels of excellence inm at h e m atics and science as well asother subject are as. It does not fundc o u rse work that is, by to d ay ’s employ-ment sta n d a rds, basic and es s e n t i a l .Consider the language in the follow i n gc h a rt ta ken from State pro g rams defining what is cove re din the Basic Education Pro g ra m .If theS tate ’s goalis to seekexcellence inthe fields ofm at h e m at i c sand science,this list ofn o n - b as i c ,n o n - f u n d e dc o u rs esspeaks fori ts e l f.P re d i c ta b ly,c o m mu n i t i eswhich can afford to support these ty p es of course offeringsa re doing better than those which cannot .On the other hand, commu n i t i es which can bare ly affordto keep school buses running and buildings in decent re p a i r,a re not offering them and it shows – consider the local fund-ing capacity of the ten school sys tems scoring lowest on SATs c o res when compared to those scoring highes t .If the State sets out to be excellent in what it does inthe area of mat h e m atics and science instruction, it mu s ta d d ress a sys tem of funding schools which incre as es thel i kelihood that students in the State ’s neediest sys te m swill be exposed to fewe r, less challenging cours es thans t u d e n ts living elsew h e re .

When looking at student performance in mat h e m at i c sand science, one cannot help but be struck by the enor-mous differe n c es between the performance of differe n tschool sys tems and different groups of childre n .The sta r kest difference in achievement scores in mat h-e m atics and science is found between African-Americanand white students. A re l ated issue, which helps ex p l a i nsuch differe n c es, stems from where students reside. Asthe charts below show, the “luck of the draw” – or, morep re c i s e ly, where a child happens to live in North Caro l i n a– is a strong pre d i c tor of how well he or she will do on anSAT test when nearing gra d u at i o n .It must be stated that the State is atte m pting toa d d ress the educational problems as s o c i ated with socio-economic differe n c es between young people. Pro g ra m sl i ke Smart Sta rt, at-risk initiat i ves and mentoring pro g ra m sa re all designed to give children from lowe r- e c o n o m i ch o m es a better chance. Howeve r, State funding policiesc o n t i nue to turn a blind eye towa rd the lessons that canbe learned from student performance nu m b e rs .With the exc e ption of additional funding for low- we a l t hand small school sys tems (equal only to 1.2% of the Sta te ’spublic school ex p e n d i t u res ) school funding as s u m es that allc o u n t i es we re cre ated equal. Howeve r, eight annual Fo r u ms t u d i es of school finance have dra m atized how unequalN o rth Caro l i n a ’s 100 counties are when it comes to theira b i l i ty to support excellence in schools.I ro n i c a l ly, the State ’s Basic Education Pro g ram, inte n d-ed to provide a foundation level of funding which ensures

The following electives are listed as suggestions. They arenot part of the Basic Education Pro g ram, and they havenot been facto red into the costing out of the Pro g ra m .Local administra t i ve units which choose to offer these e l e c t i ves are ex p e c ted to do so at local ex p e n s e .
M a t h e m a t i c sTr i g o n o m et r y C o m p u ter Mat h e m at i c sAd vanced Algebra A n a lytical Geomet r yCalculus P ro b a b i l i ty & Stat i s t i c s

S c i e n c eAd vanced Biology G e o l o g yAd vanced Chemistry Field Bota nyA n ato my & Phys i o l o g y E nv i ro n m e n tal StudiesApplied Science Ad vanced Phys i c sAs t ro n o my Independent StudyS o u rce: The Basic Education Pro g ram for North Caro l i n a ’s Public Schools (1994), p 50 .

Highest ‘95 SAT Scores Lowest ‘95 SAT Scores
1995 SAT 1993-94 Local 1995 SAT 1993-94 Local

School System Score Per Pupil Expense School System Score Per Pupil ExpenseChapel Hill 1060 $2,176 Hyde 736 $1106Asheville City 946 2,080 Robeson* 732 480Wake 938 1,274 Anson 727 709Watauga 923 804 Washington 713 448Jackson 915 709 Columbus* 711 562Hickory City 912 1,032 Northampton* 704 559Mooresville City 911 857 Halifax** 689 536Clay 911 480 Montgomery 689 590Buncombe 910 1,020 Hertford 689 689Burlington City 908 1,102 Weldon City* 676 1,124
Average*** 933 $1,305 Average*** 707 $781

* LEA meeting Warning Status criteria in 1994. ** LEAs meeting Low Pe rforming criteria in 1994. *** Fi g u res are unwe i g h ted. Source: NC State Department of Public Instruction

Equity Issues and 
Rethinking the Basic 
Education Pro g r a m

All of these questions and more we re posed to offi-cials of the State Department of Public Instruction, toc l as s room pra c t i t i o n e rs, to college faculty and ot h e rs inthe search for a center of coord i n ation for mat h e m at i c sand science.As the responses indicate, to say that there is a communications problem between the State and thoseresponsible for improving mathematics and scienceinstruction is to understate the issue. 

Q u e s t i o n : If the State Board of Education changedi ts mat h e m atics or science as s essment pra c t i c es, howwould the mat h e m atics or science faculty at the 47public and private colleges training te a c h e rs get the news ?
A n s w e r : S l ow ly, if at all.
Q u e s t i o n : When school sys tems are notified thatt h e re are paid summer enrichment opport u n i t i es ava i l-able for te a c h e rs of mat h e m atics and science, how willthe mat h e m atics and science te a c h e rs re c e i ve then ews ?
A n s w e r : It va r i es dra m at i c a l ly. In some districts, theymight re c e i ve the news quickly; in many, the deadlinefor applying for summer enrichment pro g rams hasp assed before te a c h e rs find out that opport u n i t i esex i s t .
Q u e s t i o n : H ow often does the State convene coord i-n ato rs of mat h e m atics and science to make sure theyu n d e rs tand and are part of the pro c es s ?
A n s w e r : M a ny school sys tems used to employ full-time coord i n ato rs of mat h e m atics and science; becauseof central office cut backs, only six do to d ay. Also, theSDPI used to have full-time mat h e m atics and sciencec o o rd i n ato rs in regional offices; because of state agencycut backs they no longer have them. The answer is thatsuch meetings are larg e ly a thing of the pas t .
Q u e s t i o n : D o es the State convene all of the peopleand org a n i z ations invo l ved in delivering in-service tra i n-ing to mat h e m atics and science te a c h e rs ?
A n s w e r : N o .
Q u e s t i o n : D o es the State atte m pt to convene eitherthe Deans of all 47 public and private teacher tra i n i n gSchools of Education or their mat h e m at i c s / s c i e n c einstructional coord i n ato rs to keep them abre ast ofs tate needs and goals?
A n s w e r : N o.

A focus group conducted with awa rdwinning mat h e m atics and science te a c h-e rs from North Caro l i n a ’s public schoolsu n d e rs c o red the problem. When as ke dto describe the commu n i c ations flowf rom the State, they described a hap-h a z a rd sys tem that is tota l ly dependent on local schoolsys tems having an efficient routing sys tem. Not aty p i c a l ly,the State commu n i c ates information re l ated to mat h e m at-ics or science to the local School Superintendent; theS u p e r i n tendent, or often his/her secreta r y, decides whoin the front office should re c e i ve the mail. That person, orhis/her secreta r y, decides whether to ro u te the commu n i-c ation to building principals, grade level team leaders ord e p a rtment chairs; they, in turn, decide who has a “needto know.” Not surprisingly, the State can say, with justifi-c ation, that “we sent the information.” Fre q u e n t ly, howev-e r, the information never reached the people intended tore c e i ve it; or, it arrived too late to be of va l u e .An awa rd winning science teacher described theS tate ’s mat h e m atics and science commu n i c ation sys te mas a “trickle down pro c ess, but the trickle ra re ly tricklesall the way down to a first grade te a c h e r ’s des k . ”It almost goes without saying that if there is to be ac o h e rent statewide focus in mat h e m atics and science, ac o m mu n i c ations sys tem is central to building that coher-ence. Pres e n t ly, it appears that the sys tem needs to bebuilt from the ground up because there is no foundat i o nin place upon which a commu n i c ation sys tem can bebuilt. Wo rse yet, as previous chapte rs illustrated, many ofthe groups or individuals that would be key to building ac o h e rent sys tem have no accounta b i l i ty or res p o n s i b i l i tyto respond to the State Board of Education if it chose toc o m mu n i c ate, convene or coord i n ate .

C o m m u n i c a t i on or the 
Lack of It
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The shift towa rd providing local commu n i t i es andschool buildings with more decision making authority ism oving ra p i d ly at the state and federal level. While localc o n t rol is a siren song for school re f o r m e rs and politi-cians alike, there are some unintended consequences thatshould give policymake rs committed to making Nort hC a rolina a leader in mat h e m atics and science re ason topause. Consider:
✏ Recent changes in the federal gove r n m e n t ’s E i s e n h ower Pro g ram have made funds formerly ear-m a r ked for mat h e m atics and science in-service tra i n i n geligible for use in other subject are as ranging from artto geogra p hy. Many expect that loosening of re g u l a-tions to bring with it an immediate decre ase in focuson mat h e m atics and science. As a former Nort hC a rolina Teacher of the Year said, “ We ’ ve (i.e., mathe-matics and science teachers) had ex t ra training money foryears; now, other teachers feel it is their turn.”
✏ A good example of the impact of such policy d i rections was provided when the State gave schoolsthe latitude to spend $7 per child of funds formerlye a r m a r ked for mat h e m atics and science supplies onother are as. Within a matter of ye a rs, science depart-ment budgets in rural high schools like Gra nv i l l eC o u n ty ’s dropped from $7 per child to to d ay ’s $2 per

child. For a science class with26 students, a budget of$ 182 is now $52 for suppliesand materials. The kind ofs u p p l i es needed if studentsa re to perform real life ex p e r i-m e n ts are, not surprisingly,l ess and less ava i l a b l e .For the State Board of Education, these exa m p l es raise serious questions about site - b ased decision making. Consider:
✏ W h at is the proper balance between the State m a i n taining the ability to es tablish goals and prioritieswhile enabling local schools to have a real voice ind e c i s i o n s ?
✏ I f, for instance, it is clear that teacher training in the a re as of mat h e m atics and science is the key to pro g res s ,can the State relinquish all of its authority to shape localin-service pro g rams funded by State dollars ?To d ay, the debate around State control and local c o n t rol tends to be seen as an either/or proposition –either the State controls or local schools control. Pe r h a p sit is a question of finding the proper balance between thetwo. Where the State has a real priority, it should ke e pthe authority to es tablish a fra m ework within whichschools would have control. If there is no fra m ework, noclear State priority, disconnecte d n ess and unalignedres o u rc es can be ex p e c te d .

Local Decision Making 
and State Goals: 
Avoiding a CollisionAs noted earlier, North Carolina has a wealth ofres o u rc es alre a dy atte m pting to strengthen the te a c h i n gof mat h e m atics and science in the public schools.Included among them are North Caro l i n a ’s School ofScience & Mat h e m atics, private foundations, corpora-tions and corporate foundations and a host of non-edu-c ational state and federal agencies, depart m e n ts andmu s e u m s .A survey of these ex ternal res o u rc es and an accompa-nying survey of school sys tems, howeve r, uncove red dis-t u rbing findings:

✏ M a ny school administrato rs view ex te r n a l ly- s u p p o rted i n i t i at i ves as “one-shot” or one-time pro g rams because of funding. When ex ternal support ends, ty p i c a l ly, the pro j e c ts ends.
✏ P rov i d e rs of outside res o u rc es fre q u e n t ly believe that their support will lead to new teaching appro a c h es and pro g rams being re p l i c ated throughout school sys tems. That is too ra re ly the case. More often, within one or two ye a rs of an ex te r n a l ly- s u p p o rted pro g ram coming to an end, there is little evidence that it ever ex i s te d .
✏ O f ten, ex ternal supporte rs propose pro g rams which a re commendable in their own right but not tightly c o n n e c ted to school sys tem goals. External support g roups wanting to align their work with State goals would be hard pressed to know where to begin; the S tate does not commu n i c ate its goals and strate g i es to ex ternal prov i d e rs much less provide sugg estions on how ex ternal support could enhance the State ’s d r i ve for excellence in mat h e m atics and science.To address that problem, the Study Group is issuing as e p a rate publication aimed at foundations, corporat i o n sand ex ternal support groups. In that publication it is sug-g es ted that ex ternal res o u rce groups align their effortswith local school sys tem goals. It is also sugg es ted thatres e a rch and development efforts funded by ex te r n a lg roups should not begin until there is a written commit-ment from top school officials and school board membersto incorporate and re p l i c ate successful pro g ra m s .B eyond that, the State should develop a formal com-mu n i c ation link to ex ternal foundations and corporat i o n s .T h at link could be through existing org a n i z ations. It couldbe through convening major private supporte rs of school

p ro g rams. Linkage, howeve r, is critical ifalignment of res o u rc es is to occur.One res o u rce has the potential tom a ke an enormous contribution toN o rth Caro l i n a ’s public schools andit des e r ves further mention. That isthe North C a rolina School of Science and Mat h e m at i c s( N C S S M ) .The General As s e m b ly in1994 appro p r i ated funds toNCSSM to develop long- d i s-tance learning capacities fors t u d e n ts that have enor-mous potential – pote n t i a ln ot only to enable the Stateto send quality course mate-rial to schools across theS tate, but potential toenable the State to tra n s m i tq u a l i ty in-service staff deve l-opment to te a c h e rs fro mone end of North Caro l i n ato the ot h e r.The State, by aligning NCSSM more closely withthe State Board ofE d u c ation, could addres ss eve ral problems at onetime. NCSSM could prov i d ea number of services to pub-lic schools. For insta n c e :
✏ NCSSM could be a c e n ter for eva l u ating m at h e m atics and science s o f twa re available for te a c h e rs .
✏ NCSSM could work with the SDPI and develop a bank of teaching strate g i es aligned with the State ’s goals for mat h e m atics and science.
✏ NCSSM could work with the SDPI to harness technology in a sys te m atic way both for instruction and for staff deve l o p m e n t .
✏ NCSSM could provide a residential site for in-service te a c h e rs to learn new appro a c h es to science, math and technology instruction ye a r- round as these innov-at i ve appro a c h es are developed and tes ted. Such an alignment could enable the State Board ofE d u c ation, working hand in hand with NCSSM, to bringb a d ly needed services to public schools at little or noadditional cost to ta x p aye rs. 

Harnessing Resources
and Lost OpportunitiesN oted earlier was the factt h at fifteen states have looked to NCSSM as a model when theyes tablished similar flagshipschools for mat h e m atics and science. Not noted was the factt h at schools and colleges in t h i rty- s even states are usingN C S S M ’s pre-calculus tex t b o o k .This summer 49 te a c h e rs fro m16 states came for training in theNCSSM pre-calculus appro a c h .I ro n i c a l ly, North Carolina h as not adopted NCSSM’s pre -calculus textbook for publics c h o o l s . W hy? Textbooks forp re-calculus are on a seve n -ye a ra d o ption cycle es tablished bythe SDPI and the production of NCSSM’s material missed thel ast deadline. 

H a rn e s s i n g E x t e rnal 
R e s o u rc e s
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Dramatic Change Hinges on
the Govern o rThe following sugg estions to the Education Cabinet willmean little, if anything, if the Cabinet is not ex h o rted toe l evate the issue of mat h e m atics and science instructionto a matter of utmost urg e n c y. Because of the complex i tyof issues – accounta b i l i ty lines, coord i n ation, commu n i c a-tion, federal and state jurisdictions – dra m atic improve-ment, of neces s i ty, calls out for strong leaders h i p .G overnor Hunt’s decision to Chair the Educat i o nC a b i n et is an indication of the importance theAd m i n i s t ration places on education. His decision to havethe Cabinet staffed by the Gove r n o r ’s personnel furt h e ri n d i c ates the degree to which he va l u es pro g ress in edu-c ation. His decision to inv i te independent colleges andu n i ve rs i t i es to be part of the Cabinet is a recognition onhis part of the need for collaboration inside and outs i d eof gove r n m e n t .This proposed road map for improvement in mat h e-m atics and science could, if successful, point to ana p p roach which could be applied to any area of the e d u c ation continuum. The matte r, howeve r, hinges first on leadership andsecond on follow- t h rough. A former Chairman of theS tate Board of Education, perhaps said it best when hen oted: “If this is to succeed there is only one person in Nort hC a rolina that can say, ‘This journey is not optional; we ’ re allgoing to g e t h e r.’ That person is the Gove r n o r.” Signaling a seriousness of intention is one matte r ;ensuring adequate follow-up is anot h e r. Earlier in thisdocument it was recommended that the State Board ofE d u c ation ask the federal government for wa i ve rs giving itfar gre ater latitude in aligning state and federal res o u rc esin the mat h e m atics and science are n a .In like fashion, the Governor could look to theN ational Science Fo u n d at i o n ’s Sys temic State Initiat i vee f f o rt underway in North Carolina for the res o u rc esneeded to bring to g ether a public/private collaborat i o naimed at improvement in mat h e m atics and science. A collaborat i ve state / f e d e ral approach to the pro b l e mwould make possible a major initiat i ve that does n ’tre q u i re the cre ation of a new bure a u c racy or the ex p e n d i-t u re of additional tax dollars. The ex i s tence of the Cabinet coupled with thea l re a dy-in-place federal pro g ram designed to help statesreach higher goals, present the State and the Gove r n o rwith the opport u n i ty to forc e f u l ly and effective ly mars h a ls tate and federal res o u rc es .

Potential  Roles for the State
B o a rd of EducationTurning to the State Board of Education, it, like theG e n e ral As s e m b ly, has enormous leve rage because of thea u t h o r i ty inves ted in it; specifically :
✏ The State Board of Education sets pro g ram approval s ta n d a rds that all 47 private and public colleges andu n i ve rs i t i es must meet if they are to continue tra i n i n gp ro s p e c t i ve te a c h e rs. The ability to set sta n d a rds thatmust be met gives the State Board enormous power toreshape college mat h e m atics and science tra i n i n gp re p a ration pro g ra m s .
✏ In like fashion, the State Board of Education has the a u t h o r i ty to es tablish accre d i tation sta n d a rds for K- 12school sys tems. If mat h e m atics and science instructionwe re to be elevated as a priority, accre d i tation sta n-d a rds could re q u i re schools to do more in are as likein-service development, school scheduling, inte rd i s c i-plinary instruction, technology training and the like .
✏ The State Board also es ta b l i s h es curriculum ex p e c tations and as s essment pra c t i c es for whichschools are held accountable. Many contend thatto d ay ’s as s essment pra c t i c es guara n tee that little willchange in clas s rooms. If, for instance, the State ’s tes t-ing pro g rams for mat h e m atics and science incorporat-ed more and more as s essment of application skills, theS tate would make an overnight impact on how bot hs u b j e c ts we re taught. As the superintendent of one ofthe State ’s larg est school sys tems said during a StudyG roup meeting, “What gets tes ted gets done.”
✏ S tate Boards of Education across the country have re c e n t ly been encouraged to approach the federa lg overnment with wa i ver re q u es ts in situations wheref e d e ral policies inhibit states from reaching their e d u c ational goals. North Carolina could re q u es twa i ve rs from federa l ly funded groups such as theN ational Science Fo u n d ation or the administrato rs ofthe Department of Educat i o n ’s Eisenhower pro g ra mt h at would give the State Board the ability to ensuret h at federal funds are being used to advance Stategoals in mat h e m atics and science. The wo rst that thef e d e ral government could do would be to reject such are q u est; at best, North Carolina could be a nat i o n a lleader in aligning state and federal pro g rams. If Nort hC a ro l i n a ’s State Board, working collaborat i ve ly withNSF and Eisenhower Fund officials, could align theex p e n d i t u re of federal funds with North Caro l i n a ’sm at h e m atics and science goals, it could be a modelfor the nat i o n .

The previous chapte rs have described a situation inwhich disconnecte d n ess, a failure to commu n i c ate ,b l u r red lines of accounta b i l i ty, and a failure to marshal thewealth of res o u rc es have lessened the likelihood that sub-s tantial pro g ress will be made in the are as of mat h e m at i c sand science.To d ay ’s state of affairs, howeve r, can be changed andchanged for the better if the goal of reaching new sta n-d a rds of excellence in mat h e m atics and science instruc-tion we re to be embraced as a priority by top policymak-e rs and educational officials.The following pages will describe what could happen ifthe improvement of instruction in mat h e m atics and science we re to be elevated to a priority status in Nort hC a ro l i n a .
The Potential  Role of the
Education CabinetIn an effort to cre ate a more coherent educational pro-g ram, the General As s e m b ly mandated that the leaders h i pof the public schools, the commu n i ty colleges and the uni-ve rs i ty sys tem begin meeting to g ether with the goal ofc re ating a more efficient state sys tem of schooling.G overnor Hunt, building on that mandate, cre ated anE d u c ation Cabinet which the Governor chairs. ThatC a b i n et, which includes the top officials from the State ’spublic school, commu n i ty college and unive rs i ty sys te m s ,as well as the As s o c i ation of Independent Colleges andU n i ve rs i t i es, is now meeting re g u l a r ly and is beginning tod e m o n s t rate in are as like technology the potential bene-f i ts of collaboration between the educational sys tems. For excellence in mat h e m atics and science instructionto become a norm in North Carolina, the Educat i o nC a b i n et is key. It could perform ro l es like :
✏ E s tablishing a Mat h e m atics and Science Operational Council which draws on the ex p e rtise of all. Given thepublic schools primary accounta b i l i ty in student per-formance improvement, the Council could be chaire dby a re p res e n tat i ve of the State Board of Education; or,g i ven the need for true collaboration, the Councilcould be co-chaired by top level officials of all four sys tems. Whatever the structure of the Council, it willn ot succeed unless to p - l evel officials are assigned toc o o rd i n ate its work and be accountable for its succes s .
✏ As s essing to d ay ’s confused accounta b i l i ty lines and recommending a plan which would marshal all of the s tate and federa l ly funded res o u rc es 

in the are as of mat h e m atics and sci-ence. Such a plan would delineate ro l esand res p o n s i b i l i t i es for the three leve l sof education and, where neces s a r y, sugg est to theG e n e ral As s e m b ly an altering of to d ay ’s accounta b i l i tyl i n es to bring gove r n m e n t-funded res o u rc es into align-ment with the goals of the State .
✏ A p p lying res e a rch and accounta b i l i ty sta n d a rds to all s tate- and federa l ly-funded mat h e m atics and scienceres o u rce prov i d e rs. Curre n t ly, there is little indepen-dent res e a rch done to as s ess the effective n ess ofm at h e m atics and science res o u rc es. The Educat i o nC a b i n et could annu a l ly as s ess the degree to whichs tate- and federa l ly-funded res o u rc es are in alignmentwith State goals, contributing to State goals and e f f e c t i ve in helping the State reach a new level ofexcellence in mat h e m atics and science instruction.E ven if neither the State Board nor UNC Board ofG ove r n o rs can control the use of state and federa lres o u rc es in mat h e m atics and science, they could p e rform an invaluable service by informing the Genera lAs s e m b ly and the federal government about thed e g ree to which tax dollars are aiding North Caro l i n a ’sp u rsuit of exc e l l e n c e .
✏ C h a rging the Mat h e m atics and Science Operational Council with performing the role of “traffic cop” forres o u rce allocations. What is the proper role, fori n s tance, of the nat i o n a l ly- re n owned North Caro l i n aSchool of Science and Mat h e m atics? How should theUNC Mat h e m atics and Science Education Netwo r kand the Teacher Ac a d e my pool res o u rc es to ensurethe most effective delivery of summer training oppor-t u n i t i es for mat h e m atics and science te a c h e rs? At themoment, no org a n i z ation is empowe red to as s i g nres p o n s i b i l i t i es, align res o u rc es and avoid duplicat i o n .
✏ W h at can be learned from the re m e d i ation data g at h e red by Commu n i ty Colleges and Unive rs i t i es andC o l l e g es? Could there be a road map to exc e l l e n c ea l re a dy in the data measuring how well or poorly highschool gra d u ates are performing? Combining theres o u rce capacity of the sys tems could enable Nort hC a rolina to discover new paths to excellence in mat h e-m atics and science.
✏ Most importa n t ly, the Education Cabinet could, by es tablishing accounta b i l i ty benchmarks and includingp ro g ress in the area of mat h e m atics and science oneach of its meeting agendas, elevate excellence as areal goal for the schools of North Carolina. The axiomw h at “is checked” gets done applies to government aswell as to business. The Cabinet must es tablish goalsand keep checking if the State is to make pro g res s .

B r i n g i ng I t A ll To g e t h e r
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Potential  Roles for
Independent Colleges and
U n i v e r s i t i e sThe 32 independent colleges and unive rs i t i es whichh ave schools of education, as noted earlier, have re c e n t lybeen inv i ted and have responded affirmat i ve ly to be partof the Education Cabinet through their coord i n at i n go rg a n i z ation, the As s o c i ation of Independent Collegesand Unive rs i t i es. They offer the potential to make a majorm at h e m atics and science initiat i ve even more powe rf u l .T h ey could:
✏ In tandem with state - s u p p o rted colleges and u n i ve rs i t i es conduct an as s essment of the degree towhich Schools of Education and Schools of Arts &S c i e n c es pro g rams and pra c t i c es are in alignment with the State goals in the area of mat h e m atics ands c i e n c e .
✏ Work with the Education Cabinet to devise a c o m mu n i c ation sys tem which would include collegef a c u l ty from the 32 schools of education as well asf a c u l ty preparing secondary education teacher candi-d ates for majors in mat h e m atics or science.
✏ Include their network of schools of education in discussions about making regionalized support ser-v i c es available to all local schools.

Potential  Roles for the
General  AssemblyThe General As s e m b ly should embrace the goal ofbringing North Carolina schools to a new level of exc e l-lence in the instruction of mat h e m atics and science.Towa rd that end, the General As s e m b ly should wo r kwith the Education Cabinet in putting into place a sys-tem which aligns state and federal res o u rc es with Stategoals in mat h e m atics and science; where neces s a r y, alte rexisting accounta b i l i ty lines which impede alignment;s u p p o rt changes recommended by the Cabinet aimed atavoiding duplication and overlap of state res o u rc es. TheE d u c ation Cabinet ’s invo l vement in educational re f o r mwill succeed due to major commitments and effectivec o o p e ration across traditional boundaries, not becauseof additional legislation. This cooperation should pro-duce complementary and art i c u l ated services to Nort hC a rolina by constructing the “pat c h work quilt” of educa-tional excellence needed for all.Fi n a l ly, the General As s e m b ly should scrutinize thed e g ree to which existing school funding formu l as, es p e c i a l ly those of the Basic Education Pro g ram, and thes h o rt n ess of the existing school calendar are impedingN o rth Carolina schools from making gre ater stridestowa rd excellence in the area of mat h e m atics and science.

✏ The State Board of Education could initiate regular w r i tten commu n i c ations to K- 12 and unive rs i ty facultym e m b e rs in the mat h e m atics and science are n as .Such commu n i c ations could clearly commu n i c ates tate goals, disseminate information about pro m i s i n gp ra c t i c es and close the information gap which ex i s tsto d ay. This is es p e c i a l ly critical in light of impendingreductions of the SDPI’s regional technical as s i s ta n c ec e n te rs formally charged with commu n i c at i o n sres p o n s i b i l i t i es .
✏ Fi n a l ly, the State Board of Education should exe rcise l e a d e rship through convening all of the disconnecte dg roups invo l ved in mat h e m atics and science instruc-tion in the public schools. As s o c i ations re p res e n t i n gm at h e m atics and science te a c h e rs could play a mu c hg re ater role in helping the State commu n i c ate to clas s-room pra c t i t i o n e rs. As noted earlier, ex ternal res o u rc escould be in much better alignment with State goals ifthe prov i d e rs of those res o u rc es we re brought to g et h-er and given a road map of how their res o u rc es couldmost help the State reach a new level of exc e l l e n c e .
Potential  Roles for the
Community College System
✏ The Commu n i ty College Sys tem could draw on its ex te n s i ve body of information re l ated to re m e d i at i o nneeds of public school gra d u ates entering theC o m mu n i ty College Sys tem to help design an instruc-tional road map public schools could use in des i g n i n ga better sys tem of instruction in the area of mat h e-m atics and science.
✏ The Commu n i ty College Sys tem, which has been h a r n essing long- d i s tance technology for instructionfor some time, could collaborate with K- 12 school sys-tems in an effort to better harness technology bot hfor instruction and for staff deve l o p m e n t .
✏ C o m mu n i ty Colleges, es p e c i a l ly those located in rural a re as, could provide consortia of K- 12 school sys tems ahub through which they could tailor local services neededto strengthen their mat h e m atics and science pro g ra m s .
✏ As Tech Prep pro g rams are alre a dy demonstrating, c o m mu n i ty colleges and surrounding K- 12 school sys tems could maximize res o u rc es by jointly deve l o p-ing applied math and science course work whichcould be offered to high school students at commu-n i ty colleges .

Potential  Roles for the
University of North Caro l i n a
✏ UNC General Ad m i n i s t ration is conducting an as s essment of the Mat h e m atics and Science Educat i o nN etwork re g a rding its operation, org a n i z ation, andg overnance. Those findings should become part of theove rall mat h e m atics and science plan jointly deve l o p e dwith the Education Cabinet to provide the most effec-t i ve delivery of services, and avoid duplication withinthe UNC sys te m .
✏ UNC, working with the other members of the E d u c ation Cabinet, should devise a sys tem of eva l u a-tion that would ensure that teacher training res o u rc esa re accountable, ta rg eted to the State ’s are as of gre at-est needs and aligned with State goals.
✏ UNC, working with provo s ts, Deans of Schools of E d u c ation and Deans of Schools of Arts and Sciencesshould provide incentives to stimu l ate a much higherd e g ree of collaboration between Schools of Educat i o nand Depart m e n ts of Mat h e m atics and Sciencet h roughout the UNC sys tem. It should also conductan as s essment of current credit re q u i re m e n ts andteaching appro a c h es used in pro g rams pre p a r i n gp ro s p e c t i ve mat h e m atics and science te a c h e rs for thepublic schools.
✏ UNC, working with the State Board of Education, should help cre ate a commu n i c ation sys tem whichwould ensure a better flow of information about Stategoals in the area of mat h e m atics and science betwe e nthe State Board of Education and mat h e m atics andscience faculty members responsible for pre p a r i n gp ro s p e c t i ve te a c h e rs .
✏ UNC, working with the Commu n i ty College Sys tem and the public schools, should determine whether ac o m b i n ation of the Educational Consortia now housedat eight UNC colleges and unive rs i t i es could, in combi-n ation with commu n i ty colleges and NCSSM, fill a mat h-e m atics, science and technology service delivery vo i dleft by reductions in SDPI’s Regional Te c h n i c a lAs s i s tance Cente rs and/or become cente rs of collabora-tion for regional consortia of public school sys te m satte m pting to reach new sta n d a rds of excellence inm at h e m atics and science.



2928

C a rolina to thrive in the ye a rs ahead and for its people togain and hold a decent sta n d a rd of living, the capacity ofour young people to apply mat h e m atics and science c o n c e pts to problems they will face as adults could well be an economic dividing line in the ye a rs ahead. On behalf of the Glaxo Fo u n d ation, the Public SchoolForum offers this as s essment of the state of mat h e m at i c sand science instruction in North Carolina to policymake rs ,to educato rs, to business leaders, to foundation dire c to rsand to members of the public who share our concernwith student performance in North Carolina. Some mayquibble with the re c o m m e n d ations contained in thisre p o rt; few can quibble with the need to spark urg e n c yabout the level of mat h e m atics and science perf o r m a n c ein the State. Whether these re c o m m e n d ations are adopt-ed is far less important than whether the State movess w i f t ly to insure that North Carolina young people areequipped with the mat h e m atics and science skills theywill need in the future .

P o s t s c r i p tThose invo l ved in this study ended with a gnawing suspi-cion that if one we re to underta ke a similar study of, fori n s tance, the teaching of reading or vo c ational education inN o rth Carolina, it is very like ly that the same kind of discon-n e c te d n ess would be found.Recognizing that mat h e m atics and science are criticali n g re d i e n ts of a young pers o n ’s education, but certa i n ly notthe only ingre d i e n ts, the Study Group members hope thatthis study, and action which comes about as a result of it, pro-vide the State a road map that could be followed if the Statem oved to improve the delivery of instruction in any area ofthe school pro g ram. Fu rt h e r, just as the Education Cabinet is beginning to showi ts potential in the area of collaboration and coord i n ation inthe technology arena, the Study Group hopes that this wo r kwill sugg est an approach to collaboration that has the pote n-tial to improve the delivery of services in all are as of theschool pro g ra m .

In offering these re c o m m e n d ations to policymake rs, it is difficult not to go further and make many more s u gg es t i o n s .O rg a n i z ations including busines s es, corporations ands tate and federal agencies (e.g. Agriculture, Fo restry ands tate - s u p p o rted science museums) which support mat h e-m atics and science initiat i ves, for instance, could form aCouncil to better coord i n ate their work. As s o c i ations ofte a c h e rs of mat h e m atics and science could be ex h o rte dto contribute to a drive for improve m e n t .Such re c o m m e n d ations, howeve r, are second ste p sand, ideally, would evo l ve out of a plan jointly framed byN o rth Caro l i n a ’s Education Cabinet .The first step, of neces s i ty, is for the State ’s top edu-c ational officials to elevate the teaching of mat h e m at i c sand science to a priority status and to frame a plan whichh as the potential to move the State towa rd new sta n d a rd sof exc e l l e n c e .Such a plan, if supported by the General As s e m b ly,could sta rt North Carolina down a path that could mark aturning point in the State ’s efforts to build a more effec-t i ve sys tem of schooling for its young people.T h a n k f u l ly, if top educational officials, ex h o rted toaction by the gove r n o r, accept the challenge to bring allof the State ’s res o u rc es into alignment, there are va l u a b l el essons to be learned from other states. Recognizing thatthe state of disconnecte d n ess described in this re p o rtwas typical of most State pro g rams in mat h e m atics andscience, the National Science Fo u n d ation (NSF) conclud-ed seve ral ye a rs ago that it would ta ke a bold initiat i ve tobring about coherence and pro g ress in the teaching ofm at h e m atics and science.T h at led the NSF to initiate what they called a StateSys temic Initiat i ve (SSI) which had as its goals many ofthe same things that are recommended in this docu-ment; specifically the SSI urged states to :
✏ Ad o pt compre h e n s i ve pro g rams to bring coherence to teaching, training and accounta b i l i ty pro g rams inm at h e m atics and science.
✏ B etter marshal state and federal mat h e m atics and science res o u rc es .
✏ M ove towa rd a focus on problem solving and the a p p l i c ation of mat h e m atics and science skills.

✏Ad d ress equity issues impacting m at h e m atics and science perf o r-mance among dive rse groups ofyoung people. There are lessons to be learned from the states in which the NSF’s sys temic initiat i ve is making a difference; for insta n c e :
● G re atest pro g ress is occurring in states where policy-m a ke rs and top educational officials have embra c e di m p rovement in mat h e m atics and science as a priority.
● E f f o rts are much more successful when all the various sta ke h o l d e rs are invo l ved and informed.
● C o l l a b o ration between the public schools, unive rs i ty sys tems and private res o u rce prov i d e rs is critical tothe underta k i n g .G i ven the nat u re of education, part of the solution tothe problem will be found inside schools; other parts willbe found in the halls of the State Legislat u re, ot h e rs inthe Gove r n o r ’s office; still ot h e rs will be found within theb u s i n ess commu n i ty and with pare n ts and PTA’s from oneend of a State to the other; still ot h e rs will be found withn o n p rofit groups working for improvement of schools.T hus, an effective initiat i ve is one which has an “inside”s t rategy (i.e., within education and public policy circ l es )and an “outside strategy” (i.e., reaching pare n ts, commu-n i t i es, business leaders ) .Within the last ye a r, the North Carolina SSI pro j e c tu n d e rtook a major as s essment of how it was structure dand how it could contribute to positive changes in Nort hC a rolina. In fact, the original mot i vation for this study wasthe recognition by the SSI project team that the Stateneeded a road map, a plan which could sugg est a way tobring the res o u rc es of the state and federal gove r n m e n tto g et h e r.If the Governor and the Education Cabinet move toe l evate mat h e m atics and science to a priority level, therecould be a logical marriage of state and federal res o u rc esand goals. SSI’s res o u rc es, channeled into the work of theE d u c ation Cabinet, could make possible a major initiat i vewhich otherwise would re q u i re additional state sta f f i n gand allocations. Thus, the effort to es tablish theE d u c ation Cabinet as a force for educational cohere n c ecombined with the National Science Fo u n d at i o n ’s goal ofs u p p o rting states which atte m pt to bring about bro a d -b ased change, offers North Carolina a ra re opport u n i ty tom ove forwa rd .This re p o rt is issued in the hope that it will bring abouta redoubling of the efforts which have begun to makes te a dy, but slow, pro g ress in the area of mat h e m atics andscience. It is also offered in the belief that for Nort h
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