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RISING MATH SCORES SUGGEST EDUCATION REFORMS ARE WORKING 
STATE ACHIEVEMENT PIFFERENCES TIED TO SPENDING, POLICIES 

TEXAS FIRST, CALIFORNIA LAST IN TEST SCORES OF SIMILAR STUDENTS 

WASHINGTON, D.C., July 25- The education reforms of the 1980s and 1990s seem 

to be working, according to a new RAND repon, but some states are doing far better than others 

In making achievement gains and in elevating their students' performance compared with 

students of similar racial and socioeconomic background in other states. Texas and Indiana are 

high performers on both these counts. 

The study is based on an analysis of National Assessment of Educational Progress (NAEP) 

tests given between 1990 and 1996. The authors rank the 44 participating states by raw 

achievement scores, by scores that compare students from similar families, and by score 

improvements. They also analyze which policies and programs account for the substantial 

differences in achievement across states that can't be explained by demographics. Here are 

the key findings: 

• Math scores are rising across the country at a national average rate of about one 

percentile point per year, a pace outstripping that of the previous two decades and 

suggesting that public education reforms are taking hold. Progress Is far from uniform, 

however. One group of states - led by North Carolina and Texas and Including 

Michigan, Indiana and Maryland- boasts gains about twice as great as the national 

average. Another group - including Wyoming, Georgia, Delaware and Utah - shows 

mlnuscule gains or none at all. Most states fall in between. 

• Even more dramatic contrasts emGrge in the study's pathbreaking, cross-state 

comparison of achievement by students from simllar families. Texas heads the class in 

this ranking with California dead last. Wisconsin, Montana, Iowa, Maine, North Dakota, 

-More-
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Indiana and New Jersey cluster closely behind Texas. Louisiana, Mississippi, West 

Virginia, Alabama and Rhode Island perform almost as dismally as California. 

• Although the two states are close demographic cousins, Texa::i students, on average, 

scored 11 percentile points higher on NAEP math and reading tests than their California 

counterparts. In fact, the Texans performed wall with respect to most states. On the 4111
-

grade NAEP math tests in 1996, Texas nan-Hispanic white students and black students 

mnked first compared to their counterparts in other states, while Hispanic students 

ranked fifth. On the same test, California non-Hispanic white students ranked third from 

the bottom, black students last, and Hispanic students fourth from the bottom among 

states. 

• Differences in state scores for students with similar families can be explained, In part, 

by per pupil expenditures and how these funds are allocated. States at the top of the 

heap generally have lower pupil-teacher ratios In lower grades, higher participation in 

public prekindergarten programs and a higher percentage of teachers who are satisfied 

with the resources they are provided for teaching. These three factors account for 

about two-thirds of the Texas-California differential. Teacher turnover also has a 

statistically significant effect on achievement. (California is now implementing class­

size reduction and other reforms but these steps began after the 1996 NAEP tests.) 

• Having a higher percentage of teachers with master's degrees and extensive teaching 

experience appears to have comparatlvely little effect on student achievement across 

states. Higher salaries also showed little effect, possibly reflecting the inefficiency of the 

currant compensation system ln which pay raises reward both high~ and low-quality 

teachers. However, the report points out that salary differences may have more 

Important achievement effects within states than between states. Also, they may have 

greater Impact during periods when teachers are in shorter supply than during the 1990-

1996 measurement period. 

• To raise achievement scores, the most efficient and effective use of education dollars Is 

to target states with higher proportions of minority and disadvantaged students with 

funding for lower pupil-teacher ratios, more widespread prekindergarten efforts, and 

more adequate teaching resources. As for teacher salaries and education, the report 

adds, "efforts to increase the quality of teachers In the long run are Important, but ... 

significant productivity gains can be obtained with the current teaching force If their 

working conditions are improved." 

[;103 
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• The most plausible explanation for the remarkable rate of math gains by North Carolina 

and Texas is the integrated set of policies involving standards, assessment and 

accountablllty that bath states Implemented in the late 1980s and early 1990s. 

The RAND study, led by David Grissmer, is based on NAEP tests given in 1990, 1992, 

1994and1996 to representative samples of 2,500 students from the 44 voluntarily participating 

states. Five tests were given in mathematics and two in reading at either the 4111
- or 8D'l~grade 

level. Not all of the states took all of the tests. And there were too few reading tests to permit a 

separate analysis of those results. Taken together, however, the tests provided the first set of 

data permitting statistically valid achievement comparisons across states. The researchers 

used data from the census and from the National Educational Longitudinal Survey to establish 

the student samples' family characteristics. 

The 1998 NAEP reading and math scores became available too late to be incorporated in 

this analysis. 'We're examining those data now. however, and we find that the state rankings 

change little and our findings about which policies make the most difference aren't affected at 

all." Grlssmer declares. 

-our results csrtainly challenge the traditional view of public education as 'unreformable'," 

he ooncludes. "But the achievement of disadvantaged students Is stlll substantially affected by 

inadequate resources. Stronger federal compensatory programs are required to address this 

Inequity." 

Grissmer's coauthors Include Ann Flanagan, Jennifer Kawata and Stephanie WilUamson. 

Improving Student Achievement: What NAEP Test Scores Tell Us was supported by the 

ExxonMobil Foundation, the Danforth Foundation, the NAEP Secondary Analysis Program, the 

Center for Research on Educational Diversity and Excellence and by RAND. 

RAND Is a nonprofit organization that helps Improve policy and deeisionmaking through 

research and analysis. 

## 
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Education reform and student achievement are hot political topics in virtually 
every state as well as in the presidential campaign. A new RAND study 
examines evidence from student scores on National Assessment of 
Educational Progress (NAEP) tests to compare performance across 44 
participating states. The report ranks the states by raw achievement scores, 
by score improvements and by scores that compare the performance of 
students in one state to students of simllar racial and socioeconomic 
background In other states. It also discusses the factors that have the greatest 
effect on student achievement, identifies some of the state policies and 
programs that do or don't make a difference, and analyzes which approaches 
offer the biggest achievement gain for the education buck. Finally, the study 
builds on these specific findings to reach some broad conclusions about trends 
in American public education. 

Author David Grlssmer will discuss the study's findings and respond to 
questions. 
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Figure Z.1-Average Slate NA.BP Scores Across Seven Tests 
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Table 5.4 

The Range, Mean, and Statisdi;:al Slgnificance of Ef'tJ:mated Annual 
Score Gainll, Math Tests Only 

Significance level 
Random EffBCt Fixed Iffe:o 

Ranse AveraEe SES SES· FE C-N SES Sf.S·FE 

North Ca:rollna 0.070 0.078 0.072. 1 l 1 

Texaa 0.056 0.062 0.059 l l l l 
Michigan 0.057 0.060 0.058 l 

lndill!Ul 0.048 0.050 0.049 
Maryland 0.046 0.052 0.048 1 
West Virginia 0.0.l O.Of4 O.Of.S l 

JCAlnNckt' 0.038 0.042 0.040 l l 
Rhodelllland o.os1 0.048 0.040 

Minne5olB· 0.040 0.041 0.040 l l 
Colcrado 0.039 0.()40 0.(MO l 
Connecticut 0.038 0.042 0,.040 1 l 

Florida 0.1138 0.040 0.0!!9 l l 
NewJmey O.DM 0.°'4 o.oaa 5 5 5 
Cal1foml11 0.037 0.040 0.038 l l 1 
Wisconsin 0.036 0.0311 0.03? l l 1 
New York 0.036 D.038 0.03? l l 1 l l 
So\11h Carolina 0.031 D.0311 0.034 l 5 l s 1 
Tennessee o.oso o.oss o.oss 5 s 6 5 ) 

Neblub 0.031 0.036 o.oss ) s l s I 

Artuma 0.052 0.035 o.oss 1 I l 1 l 
AJitllndU 0.0211 0.03tj 0.012 s 5 s 5 5 
Louislana 0.031 0.032 0.031 1 l l l 
Alabama 0.1129 0.032 O.OSl l 1 5 l 
New Mexico 0.026 o.miz O.o2S 1 5 l fi 6 
Mlssis6Jpp1 0.025 0,1129 0.021. 5 10 s 10 5 

Vh$1nle 0.025 o.oa9 0,026 r; s 6 s l 
P~vanla 0.022 D.026 0.024 
Musaclnmin.s · 0.022 0.027 0.023 10 10 s 
Jowa 0.021 11.024 0.022 s 10 5 10 10 

Ml&&Ouri . 0.018 0.02S 0.021 10 )0 10 
Maine 0.014 0.024 0.020 10 10 10 

NonhDakota O.<q7 0.021 0.018 10 10 10 
Ullh 0.016 o.oi1 O.OlB 
Dehrware C.015 0.019 0.016 10 

Georgl• 0.009 0.016 D.012 
Wyoming -0.008 -0.004 -'l.006 
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Ta.blr 6.l 

EsUma1es or Scott! Differences ror Srudent! from Similar Famllles 

SignlHcance Lcvd 
Random Effect Flied Fil' ea 

Rance Average S&S SES-FE C·N SES SJ!S-PE 

TellM o.oae <U12 0.166 l l 
Wl1c:onsln 0.105 0.163 0.142 1 l 

Mont2111 0,(195 0.158 0.122 l l 5 l 

lowa 0.0'71 0.151 o.us 1 l 5 5 
Maine 0.060 O.ltS D.099 10 s 10 5 s 

- -Nonh Dakota 0.037 0.124 0.081 10 5 10 10 

Indian• 0.055 O.OIH O.O?t 5 10 10 s 
New Jer•ey 0.037 0.079 0.061 10 10 5 
N11b.IUlca o.097 o.oes o.o.ss 10 JO 10 

Mtsso\111 O.G44 0.065 • O.D55 5 6 

Connecdcut 0.024 D.091 0.052 10 5 
Oklahoma 0.018 0.055 0.()40 10 
Georgia -0.041 o.oas 0.039 10 5 
Virginl• 0.020 0.060 0.037 . 10 5 
Wyoming ...o.ocu o.~ O.OlM 
MtnnC11Dta -0.005 0.080 0.031 
Mo1111chuHtt$ -G.Olll 0.047 0.020 

Mlchlsan 0.000 0.026 0.014 
Pennsylvania -0.02' 0.020 0.005 

ArizOnl --0.05] 0.039 o.oos 
New tlll'l'lplhlre -o.oss o.oe -0.001 
Colonn1o -0.018 0.015 -0.006 
Nonh Ca:rollna -0.079 a.on -0.010 
Waahinl!'on -0.027 o.ooe -0..014 

ldlho -'l.a35 o.ou -'l.015 

Ohio -0.031 -0.004 -0.016 
NewMezlc:o -0.095 0.039 -0.019 10 
6outh Carnllna -4.13S 0.093 -O.D26 IC 
Florida ...(J.09l 0.002 -0.034 10 
Oresan -0.057 -0.018 -0.038 
Ne1111YOTt -0.080 0.005 -O.o38 !ii 

Maryl.ant! -0.074 -o.oio -0.055 s 5 

Delawue -0.095 -(),037 -G.o&t lD 10 5 

Ucllh -0.us -0.021 -0.074 J l 
Tennesiee -0.lSS -0,048 -0.077 10 10 10 
:Kcmniclcy ...0..129 -0.0GS ...Q.016 5 10 5 
.Nkm>SU ~162 -0.039 -0.087 10 s l 
Vennoni -0.121 -O.Q85 -0.106 1 6 

Rhode Island -0.13) -0.084 -0.117 I 5 l 5 
Alabama --0.229 -0.075 -0.133 5 l 5 5 
West Vlrglnja -0.167 ..Q.108 -0.135 l l l 5 
MIHIUlppl -0.319 Q,006 ...0.lS7 5 JO I 

l.oullima -0289 -0.089 -0,)56 10 l 5 5 l 

CalifornJ1 ~8 -0.117 -0.174 J l 1 l 
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Tableti.2 

Comparison of callfornla and Texas FarnilY Characterlsth:s 

CallJomla l't=la6 

Palents collei;t educeiu1d rir.> 2f.8 22.ll 
Family Income ($000) 40.Z 32.3 
Bl~ck ('Iii) 7.5 12.l 
Hispanlc: f~) 37.S· 34.5 
Teen binhs C'llil ll.O 15.0 
Single molher {IJL) 19.0 19.0 
Jlesidentlal s11b11ity 54.0 55.0 
SES Jlledlcred KDre -0.06 -0.14 
SES-FE predicted &eore --0.04 -0.lD 

1990-tlltl-math 

1992-41h-math 

1992-41h·read 

1994-41h-read 

1991>-S&h·math 

1996-411'-matn 

0 0.1 0.2 0,3 0.4 O.D O.CI 0.7 

Score difference (t1tandard tievlaUon units) 

flgure 6.l-Raw Score Dlff erencei Between Texa5 and Cllllfomla Non· 
Hispanic White Smdenu on Seven NAEP Te.su 

N0.163 
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1990-Blh-r'n81tl . 

1992-Bth-math 

1992"'4th-math 

1B92-41h-read 

199~th-read · 

1996-Blh·mliltll 

199Mlh-m8th 

0 0.1 0.2 0.3 0.4 0.5 o.6 0.7 

Score difference (standard dllVlellcn unllS) 

Flgu.re 6.2-Raw Scon Differences Between Texas and callfomla Black 
Stud mu on St'Ven NAEP Tests 

1990.atlHnalh 

l982·6th-math 

1992 .. th-read 

19815-Btr't-mllh 

0 0.1 0.2 0.3 0.4 0.5 0.6 o., 
Score difference (standllrd devlQlion unite) 

FJsme 6.S-:-Raw Score Plft'erenc:es Between Texas and Callfomla Hispanic 
St\Jdent6 on Seven NAEP Testa 

N0.153 
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Interpreting State Performance In the RAND Report 

The report, Improving Student Achievement: What State NAEP Scores Tell 

Us, contains three perlormance measures for the states that are Included in the 

sample. The first is the ranking by the average raw achievement scores across the 

seven tests given from 1990 to 1996. This ranking averaged across all seven tests is 

shown in Figure 2.1 on page 14. Appendix A (Figures A.1 to A.7) shows the ranking 

for each of the seven tests separately. 

The ranking of a state on this measure of raw scores is primarily influenced by 

the student's family characteristics. States that rank high usually have a combination 

of higher levels of parent education, higher family income, lower teen births, lower 

mobility, and smaller proportion of minority students. Appendix A (Figures A.8 to 

A.15) has the rankings by state of these family measures. For instance, Maine, North 

Dakota, Iowa, and New Hampshire have the highest raw scores, and also have 

among the lowest minority populations, above-average college parental education 

levels, and below-average proportions of parents without a high school diploma, 

medium-to-above average family income (except North Dakota}, low teen births, low 

single-parent families, and low mobility. 

Raw scores are an important measure for states, because they will determine 

college and labor market opportunities. However, since family characteristics Is such 

a dominant factor in determining this measure, it is not a good measure of the quality 

of school systems. 

The second measure we provide is the ranking of stat~s by our estimates of 

the scores that students from similar families have across states. This measure 

eHminates the influence of family characteristics and is a measure of the influence of 

factors outside families on test scores. Presumably the most important non family 

factor is the quality of schools. 

Table 6.1 gives the estimates of scores for students from similar famllies 

across states. The score difference between Texas (the highest rank) and California 

(the lowest rank) is about 11 percentile points. That is, students from similar families 

would score about 11 percentile points higher in Texas schools than California 
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schools. There are three groups of states that can be statistically distinguished. The 

top 10-12 states show statistically distinguishable higher scores than the middle 

group of states, and the bottom 10-12 show statistically distinguishable lower scores 

than the middle group. Differences In ranking of 6-8 positions are unimportant. 

States ranked high on this measure are more likely to have school systems that 

influence achievement. 

The third measure is whether states are showing improvement in scores from 

1990 to 1996. That measure is given for all seven tests in Table 5.3 and for math 

tests only iii Table 5.4. Not all the states in the previous two measures are listed In 

thsse tables because we needed to have states participate in six or seven tests to 

measure a trend. Most states show statistically significant math gains with an 

average of one percentile point a year, but some states are making two percentile 

point a year gains while others are making little or no gain. This measure primarily 

picks up the effect of educational reform measures from 1985 to 1993-4. States 

ranked high would more likely have effective reform measures. However, it is 

important to realize that the effects of many reform efforts will take years before 

effects are expected to show up. So it may be too early to make judgments about 

state reforms. 

The ideal situation for a state would be to have high rankings on all three 

measures, but no state is among the top states on all three measures. However, 

several states have above-average to high rankings on all three measures. These 

states include (in no particular order) Wisconsin, Minnesota, Maine, Connecticut, 

New Jersey, Indiana, and Nebraska. 

Many states have high rankings on two measures, and there tends to be a 

pattern in this. States with high raw scores and high scores for similar students often 

have lower improvement trends. It may be harder to improve scores of states that 

already have high raw scores and high scores for students from similar families. 

These states with high scores but little improvement from 1990 to 1996 include 

Maine, North Dakota, Iowa, and Montana. The other pattern is for states to have 

high scores for students from similar families and high improvement, but lower raw 

Gl12 
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scores. Texas has among the highest improvement and scores for students from 

similar families, but because of their high minority population have lower raw scores. 

Some states have low raw scores and low scores for students from similar 

families, but show significant improvement. These states include North Carolina, 

Kentucky1 West Virginia, Maryland, Rhode Island, Florida, and California. Utah has 

relatively high raw scores, but low scores for similar students and low improvement. 

In interpreting why a state is high or low on the three measures, It is important 

to understand what the analysis identifies as the factors influential on each measure. 

High raw scores reflect mainly positive family characteristics. High scores for 

students from similar families can reflect the level and allocation of educational 

resources in the state, as well as reform efforts. The measure of improvement 

seems to reflect mainly educational reform efforts. 

The measure of scores for students from similar families refleot the level of 

per-pupil spending and how it is utilized. States high on this measure usually have 

higher per-pupil expenditures, lower pupil-teacher ratios, more participation in public 

prekindGrgarten, lower teacher turnover, and teachers who report higher levels of 

resources needed for teaching. Appendix A (Figures A.16 to A.23) show the state 

ranks on these measures. These rankings are for the period from approximately 

1984 to1994-the period when the NAEP test takers were in school. So state potlcies 

could have changed since then. For instance, Utah and California had the highest 

pupil-teacher ratios and lowest per-pupil spending In the nation in this period, and do 

poorly on scores for similar students. New Jersey and Connecticut have high 

spending and a lower pupil-teacher ratio and do relatively well on these scores. 

However, there are some anomalies that require more research. Rhode Island has 

high spending and a low pupil-teacher ratio, but poor scores for similar students. 

However, for some reason Rhode Island teachers report among the lowest level of 

resources. So there are still some missing factors that need further research to help 

explain state rankings. 
We will be reporting an updated version of our analysis that include the 1996 

41t1_ and 9tt1.grade reading tests in a few months. 

~13 
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A technology 
revolution is about to 

sweep America's 
classroo1ns 

I 
II l'.1,'.'.I, 111·· ~..i1,,,.J~ i11 U11i1111 ('iL,I, 1\ .. l .. :lll i11q .. 11·1·1·­
islJl'ol <.'1Jiia11 1·ncl:1v1· :tlo11g Ll11.· l-l11ds1111 l:ivc_;r ;1cn>~s 

/'1·1 lll'1 1\'1;11 il1;1lt.an, 11·u·c· a1n11ng t.l 11' nal i•Jll \ w•.irs1.. Till',\' 
1·1_·ccived failing marks in 44 11f the :)2 <:ategoril's Ne\\' 
.J1·rs1·v used t.o ;~~:<L•SS :,;dw11ls, and slate_· olliciab warned 

they 11·.,1ild seize ct>11trol if Uniu11 Cil.v didn't sliapl' l11.>. 'l'hl' 
threat prompted many changes in l.Jniun City. including a 
technolt1gical tra11sfurmatiun of iLs entire edw:at.innal systL·m. 
A iderl hy Bell A thmtic Corp., officials equipped thl' schools 
;l/ld students' humes 11ith a net\\'orl; uf computers. creating 
"t111e 1>f th1• most, if not the must, win:d urhan schoul district 
in the· U.S.," says Margaret Honey, din·clor uf tfo, CcnU•r for 
Children &. Technology in New Yurk City. 

But Union City did far more than simply buy compukrs. 
The school day was restructured into longer ela!Sses; teachers 
were given 40 hours of training a year, up from 8; the district\ 
school budget morL' than doobled; and the traditional cur­
riculum, eniphasizing rote learning, was scrapped so students 
could wurl\ on joint projects such as researching a report nn 
inventiuns. "The dynamics have changed tremendously," say:s 
Mary Ann Sakoutis, a 37-year veteran social studies teacher at 
Union City's Emerson High School, whose U.S. history stu­
dents now spend much of their time on the Net researching " 
such events as the Spanish-American War. "The kids are cc 
more involved, and I am no longer force-feeding them." It ~ 
shows. Last year, Union City topped all New Jersey cities on " 
state tesLR. The number of graduates accepted at top institu- ~'. 
tions such as Yale University and Massachusetts Institute of ! 
Technology has jumped from 8 in 1997, the last class taught I 

the ·old-fashioned \\'ay, to 63 in 1999. ~ 
BUEPRINT. True, Union City is hardly typical, now that it's on ~ 
the ·cutting edge. Most of America's 53 million children in ° 
kindergarten through 12th grade still attend1sch00Is:aesigned ~ 
for the indusfnal, if riot' the iigrarian, · era. ·Everythiiig· from 0 

the school calendar, which still' reflects the rhythrris 'offarm ~ 
life, ,fu chalk-and-textbook instruction are better suited to ~ 
preparing kids for the past than the future. But from Union g 
City to the suburbs of Silicon Valley and the hollows of West ;;: 
Virginia, dozens of state-of-the-art schools have used tech- i 
nology as a catalyst to reinvent themselves in many ways, Q 

creating the blueprint for a new type of American school. ~ 
Call them schools for the New Economy. Over the next 5 2 

to IO years, the same technologies that have forced corpora- ~ 
tions to remake themselves for e-commerce hold the potential -

"' 
~ 
u 

~ By Willian1 C. Syn1onds 



tu :-;imibrly tr;rn"f"r111 l ;_ :-;_ 1:dut';1Li<>11. 
\Vith many uf America':-; ;-;chnub, es11e­
cially in urban area". failing tu properl.1· 
r~ducatc many of their ,.:ludents-and 
often liter3;11Y falling apart-it's hard t 11 
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believe such a grandiose \'lf'IOn c"nld 
1;ver c11nw Lu pa""· But. a d1~cadl' ur "" 
agn, "11·1.· had the same controversy 
ahnut whether the computer would 
tran:-;f"rn1 ll'urk. and ('ritic·s argued that. 
all Lhoc;e investments 1n·re a waste," 
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:1~.,111111>1 iio11;-; :1h11111 11r••d11•:I i1·i1 y :111.J 
~1·11\\'tli "i!':...: l1:11·d 111 i111;1_ei1w :111_\11!1(· 

:--::iyinJ.! t l1i:--.." :-:lw ~;ty:-:. 

() f 1·.,1 I I":'<', 1·1: i JI l't · t 11 j t 1 _1: :\ 1111 · ri,::1 ';-; 
;-;cl1111d~ ll'ill i11111)1·,. !':11· 

111111'<_' Ll1;111 h11.1·ing 1·\­
J>•.·11;-;i1·1· g:Hl)2."l'l'-' .. Ju,;\ 
I 11 lu:1·p cla;-;;-;r11um~ 

~laffod, ll1L· naliun ll'il! 
hav" tu hire· and lrai11 
:!J> million lll'\I l1~a('h­

,_.rs over the cuming 
decade. Gil'en reeonl 
!1111· un"mplu,l'lll!'nl. 
rl'crniting qualit,1· n•­
placemenb will rl'-
1.1uirc better-paid and 
betlerclrained L"ach­
ers. And that's just 
the hciinning. Schoub 
increa~ingly will bl' 
ratcheting up slan- i· 

dards for graduate;-;. 
Thousands of school 
buildings will have to 
be repaired or re­
placed altogether. And 
radical structural reform,;, including a 
healthy dose of competition from fur­
profit and charter schools, which arc 
publicly funded but allowed to operate 
independently, will surely be shpking 
up resistant local bureaucracies across 
the country. Both Presidential candi­
dates are running· hard on promises to 
fix 1education. Al Gore would spend 
$11p_;.billioiicover ,10 years, more .than : 
twi~e~~ the ·;_amount' George ::W .. , Bush 
would,:but both would give Washington 
a :larger crole; I ' ' : ;; I ' 

MOM'S WATCHING. Still, as Union City 
shows, technology can be a crucial tool 
to spur change. Just m; the Net has al­
lowed companies to tailor products for 
individuals, the Web can be harnessed to 
individualize instruction. Where e-mail 
has allowed people to work far more 
effectively with distant colleagues, so it 
can allow teachers to pool their knowl­
edge online with colleagues around the 
country. Similarly, emerging technolo-

giv;-; \1·ill a\111\1· 11:1r"lih 1<> 1il11g 111111 1.\1l'ir 
children's 1i1·"" a;-; 111·1· .. r h1·fore, by ex­
changing e-maib wit Ii tcadiers <md even 
watching Webcast" uf' their kids at 
school. And in the same way I.hat e­
busine"s has slashed corporal.c over­
head, t.r:chnology can attack lhl' ;11\min­
istrati1·e costs that IJ<J\1· 1,at up "" much 
nf' school spending. 

Tlw impact 1111 th•· 1111ality uf public 
1:dul'alio11 eould he· pn1f111rnrl. Today, ll'ith 
f'ew cxcl'pliu11s, kid,; in ll'ealthicr neigh­
borh11mb tend L" gc-l the best educa­
tion. f)ut "l\1\' I 111. .. r11d will dcmocra­
t izc· edueatiun." 11redicts .Jonathan 
C:11·;-;,111. 1·1-:11 1.f tlw 1\-12 division of 
Lc:1rni11g N .. 111·1t1·1\. ;1 unit of Pear!'nn 
1·1.1-. g·il'i1tg ~1 t1d,.11t ;-; ,.,·1·n in poor C<Jlll-
1111111il i1·:-; ;11T1·;-;;-; I io t 111' hc·:-;L lihraril':-;, l11 
i11;-;l1·11<·1111·;-; 1·1·,,111 :i1·,,1111d 1 IJ(' \1'11rld. :111d 
l11 ;1 far ril'ill.'1· 111.·1111,,f'1·11ur:-;e". many u!' 
11·!1i1·l1 11·ill 111· d1·li\·1·n·d 11\'l'r the Wch. 

T"ch11"lugy cuuld 
:d-:11 lwlp make r·d11ca­
l i1111 111or(: r<'l'-'vant. 
'!'11.!;1.I''" ;-;choob gener­
;i\ly "d11 nol prepan: 
~I 11.Jenb Ln· ·f)]"osper 
i11 t.011101Tu11's work­
)'l:ic1:,"' according Lu 
the· ':r:n Foru1~- on 
Educ:1Lion & Tecl111ol-
1•g,1·. ;1 group <1f busi­
lll'~" executives and 
L·duc:ators pushlng for 
high-tech schodls. But 
the new "di!!.it'lii~earn­
i ng env:iro~g.;. will 
I"' geared toward 
such vital New Eeon­
nmy skills as rapidly 
tinding and assessing 
information am! work­
ing in teams to solve 

problems. 
Mak<~ nu mi"takl': Tremendous obsta­

cles must be overcome before technolo­
gy can dl'livl'r on such high-flown 
promises. Yes, educators have moved 
with surprising speed to join the high­
tech revolution. Some 95% ·.of public 
schools are wired to the Internet, vs. 
35% in 1994 (chart, page 126).;And the 
c?mputer-to-student r~ti.o ~~~pµpie;~ ;ft' 
srnce 1~. But the ratio 1s ~:.~~ ::~!~,:_; 
5. The :average school spen"a~1.if.13~~~.:" 

· year per student on tech~pgyf')e~s \ , 
than 2% of the $360 billion MiitWlJ.f uR. ;~-:: -~·->r~1 .... ·,1 ~"'P.~~ 7 .. .,~ 
lie education budget-hardly::e11ough_,t_;O :'.: 
make a huge difference. The. average . 
student uses a computer less thari'·an 
hour a day in school. "We're still in the 
dabbling phase," asserts America On­
line Inc. CEO Stephen M. Case, whose 
new AOL@School aims Lo guide teachers 
through the explosion uf digital content. 
"Teachers have added the Internet like 
they're adding salt to a dish." 

Indeed, training teachers to use the 



11e\\' technulogy is une key prnulem. Only :W'ft, of teachers re­
quire students to use the Internet tu du research, and just 
JG% use it for lesson planning, according to a recent report by 
the CEO Forum. And schools devote just 8% of tech spending 
tu training teachers how to navigate with the new tools. 
Even Bob Chase, head of the National Education Assn., the 
largest teacher's union, estimates that just a third of all 

·.: Special Report 
teachers are well-pre­
pared to use technolo­
gy effecti\'ely. Warns 
IBM CEO Louis v. 

Gerstner Jr., who sees education as a huge growth opportu­
nity for his company: If we "simply parachute computers 
and broadband into the schools and then walk away, there 
would be no real progress." 
DEARnt OF RESEARCH. And even if all the hurdles can be 
.iumped, some critics question whether high Lech is the best 
:inswer for America's schools. "Buostl•.rs havl: bN~n claiming 
k<:l111ulogy will mak(• learning fa."l, Jim. and e<t.-;y"' f"r decades, 
~:t,V>' William L. Rukcyscr, chief' t:<11trdi11ator uf Lt·arning in tlw 
1:,,aJ World. a group of education-technology t:ritics in Wood­
la11t!. Calif. Yet so far, argues Stanford Univcrsit~· education 
prul'cssur Larry Cuban, ''there is no substantial body of evi­
il1·11l'.c that computers havl, transformed teaching or leai11ing." 

Ont' won-.v is about the learning process itself, particular­
!~· :u11ung .voung children. "Sitting still and looking at a screen 
i" 11<1( a \'e1·y effedivc way of learning·" in elementary school, 
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says Joan Almon, coordinator uf the Alliaim.' for Childhood. a 
group of critics based in College Park, Md. And although Edi­
son Schools, a for-profit education company, gives every ~lu­
dent in its 133 schools a computer beginning in third grade, 
Chief Information Officer Donald Sunderland agree» that 
"reading, writing, and arithmetic can't be turned entirely 
over to a machine. We're considering deemphasizing com­
puters in kindergarten through second grade." 

The fact is, little research has been done on the effects qf 
computers on learning, so most educators are only guessing. 
One 1998 study by Harold Wenglinsky of Educational Testing 
Service found that "drill and kill" programs, those repetitive 
drills used for decades, lowered math scores. In contrast. 
students who used the computer for more sophisticated math 
games and simulations registered solid improvements. But the 
studies arc few. "If this were a new drug, you'd have a fair­
ly hefty pert:entagc of the costs spent on researt:h and de­
velopment," says Rukt~yser. "But that has nnt happened with 
l~ducatiun tcehnology." Indeed. le"" than O.S';; of K-12 s1H·ntl­
i11g ha,.: guilt~ inlt1 l"l'>'l'<ll"Ch. 

Still, the vast majority of Lhe education J~,.:Lahli,;hme11L:­
from the teaclwrs' unions tu administrator" l11 the· Educalit>11 
Dcpt.-i:o; jumping on the bandwagon, if for n<1 ut.her rea>'<•lt 
than the sweeping impact technology has alreacl.v hacl on sn­
ciety. And action is urgent. A decade after thL· nati<•n "'~' 
ambitious education goals, only 40% of high sehuul ~cnior,.: :m· 
proficient in reading. Seniors rank below n1n,.:I 111.lwr indu,-
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:t could cl1:1:1r1 
., , 11T1 c n r 111, . 1 , • 

,. ;;,1 ,. i:1!l :1d\;111L;1gl' :1!, 1:1cT.e:i11,t.; c-lcan1inµ ilTi11: iJz:!'i< · 

111(·i1 "I 1.·.li;·1 \\·iii li;1ppcnin tiw>.1· :-;d1ool:-;. Here\ ;1 l11·ili 11 l1i 1 \. 

•i"11·1:.i1i 111:: .. ('J':-' could h<· ;i[°j',.d(·d: 
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i..._+- DISTANCE LEARNfN' 
< Students will have far 

··. 
more courses to cl101-ic.1' 
from as clista11r:e le:111i1:. 
explodes. Thi'.~ h111111 1 .. 'I'." 
also will ;~1111\•, •:.!r:,j,_· 
;;1f<.cc vi1J 11;:,I f 1•. ' 

collC1i)oratc wi11 1 
• '!"'. 

;:J11 cl C• 1 U cJ ('I 1 I . • ' I ' 

vvo1 lcJ. anci 1l.. : 1·:' .. 1 
Ilk l_1l:ir.111.· r .. ', _,. 11 ,, · 

--- PARENT:'.:. 
r\fo/fl ancl l.J," I '.. 

1 I !- '· 

more pl uggec1 111 ;1:, 1.111 

excl1ange e-mails will1 
teac1-1ers ancl view 11'1i::11 
children's work online d11,; 
through Webcasts. 

--~~~-HOMEWORK 
More learning wrll take 
place at home, as assign­
ments become interactive 
and individualized to meet 
a child's needs. An army 
of online tutors-from grad 
students to retired engi­
neers-will give more s1u 
dents one-ori-1mc: 1·1clp 
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11n1.i<:ct .. 
The 1111·" .i1· rieh"" h:i" :ti,.;" ;;11:111·111.,J :1 1,.,,1 ,,1 "i<1rl.11J'"· :it­

tr;icLing 111_·arl.1· $1 hilli•J11 i11 1'<·11t.111-.· ,-:q 0i1;1J "illl'• · ":irl.1· I !J!J!I. 
fi.l'.11r"" MuTill Lynch ,~. C11. :111al.1·"1 Mi, li:1"I T. M11(' (t:1hl". 
11:1.l'." 1::~11). T11 pu"l1 lh1.· l1igl1-tc-cl1 :1.L'."llil:i. i\ pJ <l• ( '.1J1111111l1'1· 
lrw .. J\nwri1·a Onlirn· !1w .. and 111111"1: 111;111 ~11 .. 111··1· ,·,,111p:1111"" 
l<1rn11;d Llw <'.L<1 F"run1 1111 Edueal.i1111 .'\· T1 ,·l1-
n11l"gy in \Va"hingLu11, Ll.C. I 11 part. t 11· .,,. 
l'otnpanil'C' are banking on ;1 rL·n>lu1.i1111 i11 
c11mputing technology.- from hruadh:rnd t11 
voice recognition and tlw wirek-~,.; Wd>. B"­
f"ore the decade is out, "every studl'11l will 
have multiple devices to acces,.; thl' N l'l 
anytime, anywhere," predicts Toby Hid1anb. 
director of f'ducation for Microsufl. J\ nd 
many of the new devicl'"-frrnn eB1111k;; I." 
!'aim-like pnrtables-will b,. eh•~<qll'r and 
'-'a>'ilT t" u,.;,_. than today',_; I'<",.;. 

In turn, uhiquitou,_· ;u:ce"" l.11 LI"' :\ .. 1 
l"llidd spar); Lhe greate"l re\"11l11ti1111 i11 "d11-
l'aLi1111 ,.;inl'I: the (';utcnlwrg pr""" 111:1""-J '1·· 1-
duced buub. argue·" futuri,.;t I )avid Tl1• 11'11-
hu rg. Th!: 11ld- l'la;;,.;r1111rn ,.;La11dl.>y-t.l11_· 
kxt.luiuk-ll'ill morph i11l.11 a dig·iJal 1· .. 1>i«11 
thal can }·," l'On"Lantly llJHlat."d. II 11·ill J,,. 
;,tlJlJllenwnt1 .. ! hy "''"""" 11f 1·111Jl .. <'nl "Tl"' 
liigg1:,.;1. l'h;rng1· i" Ll1:il in!"11r111:it.i1111 """. 
,.,,,""" fr<i111 Lh•· ""I ir" 1111rld" 1·:11 l,..1· 1 li.111 
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.1.t:Ti1·1iJ1111·:1J cl11d .. 11L.: "''' t.ill'i1· J:ipl11j1e 1'111· <"\'•·1·: .. ·111111.c: (1·"1" 

.. 111:111:1.~·in_L'. 1!1t :-:·.·licHd.:-- ("1Jl"J\l1J1·1·,·i;il .~·r1·1·1il1·111;.,. l!• :--11ul_..,i11.~ 111· 
l:ill'"I 1111i1 .. 1·~il..\ l'l';,1':11'1·11 11)1 111:1111 ;111d :111i111:il d1cl.';I""" ... ~:11.·­

.ll':i("h<:I \'i1)..!il \\"ilku1,.:. J\11d it', p:iyine 111T. L;"'t ,11ri11.L!. ~'" 
,J,·1ilc 1 ll1111ii1·,.,1 .. ,,_.,q·,.,J lii.12·l"'r :11111 1·::11h·-I ::1 .. ,._., :I,..'"' 
I i1111:iJ 1111·:111 i11 l'\'"l'.1. ,!tl>.il'l'l .. "II t.111 .-'.\.I-:• 11;11 i .. 1,;,J ,J;.jJ\ ... 
I ,.,1,, ""·'·~ I )1";111. 
VIRTUAL HIGH. J:,.i11.~ "·i1·1"I ;.,J,,, 111:!1·;•<1·1,.,.,j\,J,. :ill -.. 1·1.-· .. 1.0.J. 
lal11w:il.i1111,.: :11111111)..!· 1·d1w:iturs. VirL11<1l Higl1 ~i:h1"i11l. tl11· n<1Li1111·, 
largc:,.;1. \V,.\ 1-li:1"' "I ,.;cl11111l, ha,_,.,J in Cu;1e• •n I. M:""·· n·<"n1i1, 
t1111 l1igl1 "c·\1,,,,I ll':ich<·r" L11 <ifli_·r l'lllll":-<'" """1· Ll1'-' '.\l"l. In !"·· 

lun1 f11r t..11 .. ir ~"1·1·in·;;, <'al'h par1.icipati11.l!· ,.;chr1 .. I 1::11; .. 111"1ill u1· 
111 ::,'.II ;;l•1.J1·11I' i"«r l':il"h <."<JUI'"'-' ;1 l.1-:11·Ji"r ;1l LJ1:il "1·\1,,,iJ C"l1-
tril.11l"."· 1111.J,,,11 lligl1 11ul"irll' L\11"1•111 "ig11ed llJ• i11 l'.J'.IC-. 

'1'111' ""hrnil Ila" 1111!,1" !Hill st u1J..11l'-. 11111 
tlm111gh Vii:' it ha" add1"<l L'.1111 rn11r"'""· fru111 
a11al11my Lu the history uf the Vietnam War. 
"Students have to he self-moti\·ated to suc­
ceed,'' cautions Peggy Collins, who com­
bines her regular job of teaching physic:s 
at Hudson with teaching astronomy through 
VHS. But it's a gold mine for bright stu­
dents such as Nick Servio, who graduated 
from Hudson last spring with an interest in 
marine biology. He was able to take an evo­
lu Lion seminar with a Cleveland-based 
teacher who had been tu the Galapagos b­
larnb three times. \'Ho-; 1,xpccts tu sign up 
mor" than 11,000 studenL" in :;,o ,.;tales thi' 
fall, up from about :~OO three .v<'ars ago. 

Distance learning will abu help ca"h­
strapped schools till in ,_;ome lwle". Up l11 
40'Y,, of puhlie seh11ob can't afford tu set up 
arlva11<"ed-placem<,nt c<iur,;.,,;, ,_;11 lh~lh.:vu" 

(\V:i;;h.)-ha,.:c:d Apl'\ ) ,1·:irning Ill<". ,_,,Jls vir· 
l.11:il ·\I' r:l:i,.:,.;",; 111 11;:1 ''"h1111lc-. :\rid ll'h .. r1 
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"'ALMOST LIKE A FAMILY." Tl1• 1·,.:1'! •[II•·· I i .. 11. 1 \11111.l'·ii. I~ 
1•: f 1, ·I \"' 1· - 1 1!IJi.111 < \, ·:i r11 :111.1·1 I 1i11.L' 111 .. r• I 1i:11, I I 1• ·\ cl11 11· i1I1 
fi:lfil'J. ;ind fi(•Jl("jf,. :--;II r:ir. ('llJllJ<iil\.'J'~ Iii II I li:1rcll,1· 111·11diil'l'rl ;1 
\n1g .. na1 i111i:il 1';1y11ll i11 J':irl ht .. ::111~ .. 1 \1 ... 1··,.,. 11~t:d ~" ~pa1'­

i11gh-:ind ,,f.1"11 :1~ ;i :-:l:i11d-:il1111,.-i11 111:111.1 "c\1,,,if~. l::ut i11 
11l:i1·1·' 11·\li'r" .. d1w;1l111> 11~1: l1.,·l11111\11i_:,\· I" 1·l1:t11g·1· tlw w:1.1· 
i f11·.1· il':i1·f1. I fl".\.'!.1· ,fj"·111'<'l'il1,L'.· \1,,\\ ii 1·:i11 fwff' 11.1 1·11g;1,J..:" "\ll-

1!1·111.-.; t"r(t1r1 •·\l·11 1.)11· 111111n·:-.;L !";1111ilit::--;. ,,·]11·1·1· 111<Jli\·ati1111 lcri1l~ 

111 [,,. l•111···r. J\1 111" ;\,_ .. _.,_.\,_.1':11."d L1·:1n1i11.L'. l,:ili111':il111'.\', :1 pul1-
li1· ,,.·\,,,,,f i11 \\',,r'"'"kr. Ma~"·· ki11dc·rg:1r111"'' 11~" :1 ,,;L;1tl·-11r-
1 lw<1rt 1.1·\,.1·i~i11n ;;t11di11 l11 \1.,fp J>l"Hilll"' \'i"'.i..:ra111~ ~<:1·11 11.v 
p:1n·11l" ;111d p(~1~r;; alike. l'rinc:ipal (:anti /\. Sehili11~l;y "".\'~ 

~i·Ll1. \\·. \';1., [i11\·1·J'l_\·-rid1l1_·11 11:1·.·i· .. ' .. ii·~ 

i11 tlic n·git11i'' '"''ii ('11u111n·. Tl1"11. ll11L;;1111 g111 i111·,,\1·,.,f 111 :111 
11 .. ,11-~11ppnr1,.c1 i""'j1.,·I 1 .. cl, 1·1·l"f' f,·~~,111< 11rili111· 1•:i1h 11 .. 11, 
1·r l~~ngli:-d1 l1::1chl'r' rr11111 "11't1tmd t\J .. ~tali·. Sl11 1lrA11 ,f 
lhn:c:-Wl'(:k lilc,r:11.ur1_· 11nit. 111ilim· '",\\eag11<·, ,ul'..L'·1·cl1·1i 
d1:ingc:~. and tlic·11 L\11:.1· l.1·~1,_ .. 1 tl11 f'l:111 h1·r11n· ~1il1111i11i11l' i1 '" 
:i ,i11r.v 11f 111:1."tt·I' 1t•:1t:lil'r:.c. T\J1· r1ri:il fll'11d1wl w:1~ \"''t,.,f 1111 1 \1•· 
\\!"Ii, w\1<'1"1' ii :111d 11llw1·~ fil\1: it :ir" t_•Xf"'Cl1:.f I"\,,. 11"1·.I 11\· 
i.111.1u,;amb nr L":ic\1cro: :-:l:11<:11·iclt· tl1i:' .1·,.;w "N111' .. I \1:11 ,. :11n·,-. 

1.11 th<~ hc~l pl'adin_·, or 11lh .. r l1·:i1_·\"'1·.< ... :e:i.1·:e I l.,1, .. 1, \11<1 I 
!J;11·1• gr111n1 L·1111rrn11u~\.1· ... 

T\Jink abuul l\1e poc;~ihility ,,( 1·"1·i1·111g t:il11c:1Li1111·< 11\l •·11 
><tkroti<:: bureaucracies. Mo~!. "r.·h111il admini~Lrnl11r~ nw11:1g1: 



11·it.li scant dal:t :d1t>tll 11·\1:tl .>.'."''""'I in t.\1,·ir elassrooms. Ht1l 
1.lt:tl's r:lt:11tgi11g. Lr><1. 11~"1 lt:i' Z•·r"•·il in 1111 !hi . ..: markt·l.. in J><tl'-
1 icular. In l'.l~lf.i. 11·:\1 l"'.l!:t11 il>'l\•111.l'. J·'J,,rid:i's r·:r.,11·anl <.'.llt11tly 
,·11n1pui.-1·iz.·· its st·l1'"'' :td11ti11is1 r:tl i"11. J\I 1111' Lint<:, adrninis-
1 r:ll.••r>' st.ill nt:11ttl:tlly 1···1·i"\\'"d I ··sh sc<>J'•:s "r all ~:,o,111H1 1 
sl ticlenls. Th<~.\· 1u·r,· :r\1\·:1.1·:e 111"1tl \t., ll('hi1td, :t1trl t·1·,·.11 tltr·11 
Llti.'_I' <:1>1J\d d" <I/ii\ crn<J.. :i1t:d.1·si:' 1:111 ,.:i11<:•· 11·:~1 i11sl:ill<:d :t 

j11sl-i11-liltJ1· d:tl:t :d>"llL ho11· till' 
\\ids :tn' J>ert'onning." 
s:1.v,. t'"rnwr Broward 
( :"u11L.\' i\,.;sot:ialc Su­
l 11,rink11rk·nt Car111c11 

\'. l~u"""· wlH.• r<."C<:1tll_1· l.cr·:tnH· I \1,. ··hivl' «I' I ::dtirn«n· Cit.y 
Schuub. "]'rublcm:-; sh"11· ll\• s""lll'I'. a1trl "''' address liH'lll 
,.;\11mer." Such int.erv1.·nti"n 11·;t,. "it<· l'al'l(IJ' t.hal helpl'd 1.o n:­
lii""'-' all z;, ''"lllll\' sl'h1111\.' "'1 \·'}.,1·i.J:t\ lis1 111' 1':1ili11l!· sclt'""" 
1\rithin three year~, she sa)'"· . 
POCKETS OF SUCCESS. Even cril if's ackn ... 11·\cdgc that lh'-' 
hest high-tech sd10ols ha1·'-' ad1il:l'<·d ""'flt.' n·rnark;1b!t, rt.'sulb. 
Perhaps must impressi1'l: i,.; W11st Virginia, ll'hich in l!JHO 
launched a ,,;latl,widl· eff11rt L" 11,•· L•·clrnol11gy Lo improve: its 
c<lruggling schools. Cornplll.l'rs 11«:r·· gradually integrated i11tu 
classes, bl'ginning with tlH· <:arlil'sl grades, whill-' teacher,,; l'l> 

cl."ivc_.d extensive training. Tlw n·sult'! "Ovl'r seven years, 
Lhl'y llJadl' lllllrl' gai11s u;all :wy <1Ll1L·r Snuti!l'l'll stat,,,;. sa.vs 
Dale Mann, a prnfossor al Colulllhi:i Univer-
sit,\"s Teachers Collegl' who bl a I !l'.l!l study 
uf the We><t Vir,L,rini11 pffurt.. w,_.st Virginia 
jumped tu 11th, from :~:lrd, Oil national 
achievement tests, even as t.hC' ,.;late re­
mained mired near the h"tlom economically. 

hli11,l'. llli'1·:hll'li1 llll•·, 
M:t11.1· lilf•.J,.J ,_,·Jt,,.,J. 
Ira 1 ,. sl\i 1·11·i\ di! !'1 
I'll \I c·\ 1"i1·c ·:' I'.•; 1·111• I 
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,,ff.,rs sclt .. 111..: l'rc•· ,·,,11q111t<·r lalis. l'"ll1\•l•·I· 11·itl1 .-:1l•·lli: 
.\ ~ ·1 :1cci::--::-:. i 11 r1·t 11n 1 f11r :--:.l111\\·i11.L' ;1i l:-- 1111 LI 11 1·1ii1q1111, ·1 .· 

l'.:ipM<• 1 !t:ts \;tl1s i11 L~llll sr·hr1<d:'. 11\• l'r,,111 :..'.1111 i11 \'.l'l'.1. 1111•1 
11·:1it.ing· li..:t 11f ~,111111 111111'•" "'l'lwy·r·· l11r11i11.l'. :e<:ll•"•I.-· i111 .. 
l'•·1tisi11g d1·li\·r·I'.\' 1·:11:1.<>rir_·,_, .. 1'111n1» l ;;ii'.\. l:11:'l·~i11. 1,..:1.i 
1_:11111111'-'rci:il l\kn. 11·l11cl1 "\'\'""''' ····111111··r,.i:1li:'111 i11 :"·11 .... J.­
l'.:q•Mc·' 1·1.;" l<i..I; 111111111111· n·'-111111.J, I h:11 "11·\11·11 .1"•11 .l'." 1 .. 1 I:· 
0J,·1. y1111 g•·I. I 1:1nr1cr :i.\c: 1111.1·11·:1.1· ... 

<lvcr ti1111·, ll'd1i111lr'.l'..\' iL:'(·ll' (_'t<U\d 1-,..,,, (':IS•· Lh1· l'•<:'I i:':'ll• 
It'...: n<il. ,i11sl r·\·,·r-1.J11nl!·i11g hardll'an· c•1,_1,_. J\1. \>l'•'S11111. llt·:i1· 
\y :ti\ ol' L\11_· 11:tli•111's Hi.-HHI c:cl11111I di:'Lrict:' rr_·l.I' 1111 :1rd1:11c. I'" 
\H·r-in1.c11si\'•: syslr-111:' t11 huy SUJ>}llir·s. '"l'IH·<n· in t.!11· Fli11l · 
..:(.,1w J\.l!'" .. "''.\'' 1\111;rr Singh 111' Sirnplr·\i:'. :t , ... nq1:lJ1\· 
1'11t11td<.·d J,1· r .. 1·11t1:r ,; .. 1 l'rl'sid,·nli<d c:t1tdirbt,· L:i11t:ir :\k:x:111· 
1kr to t.a~kll' t.hl' pn•hlcm r1f ;:t.n:;11nlining pun:liasin.l!. Sing\1 
l\gun.•,.: S1"1i111,\:e 1·111i!<\ r·11t lhr· C">I qf sllpJ>\it"·:' h.1· Jl)';;-s.­
hi\\ion a ycar-l1y :1111111n:tling t l1l· <1nJ,·1· \Ii''"-'''"" a11d \"•<"1li11,.: 
purchases. 

Otlwr baJ'l'il'rs, "licit as inade11u:tl.l'ly Lraiw·d Lear:hcrs. 11 ill 
be harder 1.o u\'1;r,·111t1<" Cu\legcs. ll'hich musl t.urn oul mr1r• · 
t.h:rn ~ 111illi"1l 1tc·11· k:ll'lu_,r,.; in t.lw cr1Jning <il-l"ade. 11ct.·cl f.., \,.. 

reinvented "t ll place Lr:ehnnlog;.' al the center ut' nc\1--t,·ach1 ·1· 
training.'' sa_vs Foru111 Execuliv(' Din·ctor Kc•n Kay. Big eul· 
tura] shills arc also needed. T<1d;ty'~ \"'ncil-and-pap('r Lc:c:t.o 
shuuld he· rcpl:tl'l,d 11·iLh compull'r-hased a:-;se:-;smenb that 

do :1 better job uf mea . ..,uting :-;tudcnl perfor­
mance on l"Ulll}Jlt.:x lac:ks. The school calt;ll­
dar. designed lu make stirl' that student:' 
werl' available tu he!µ out with fa1111 chore>'. 
nC'l'ds to be !lengthened Lil med the .J,._ 
mands of the New El"mwmy. 

But while the U.S. has pot:kds of tc~h 
l:ducation excellence, "the n·al challenge is 
lww tu extern.I these st.aLe-of-L!l<.'-arl ap­
J>r"ad1e:-; t" every st:l1110\ 1" ,.:ays .John A11-
d.,rson, vit:r,-chair111:111 r11' N'"'. l\meril':\11 
Sl'huub, a schuul-refor111 gn>11p i11 Washing­
t.011, D.C. Problem N ll. I: 11101wy. A I !l!i7 
l'rl'sidential report tailed for d"v"Ling ;,ty,. 111' 
l~-12 spending to Led111ology. Tli:tt. ll'llllid 
n.'quire nearly ttipling clllT•:lll s1w1tdi11g, t." 
some $1H billion an1111:illy. 11. 11·111ild :ii:-;" n· 
11uin: a major ,.;hill ill sp1·11tli11.l'.· pri.,1·itic·:-; :ti 

:1 tin11· \Vfw11 rn:1t1.\' ....;(·l11Hil.....: :---Lill !1:1\·1· (-r111r1· 

Jobs Barrett Gerstne1 

l·'r or all the obstacle,.;, "we'Vl' just begun l" 
use lhc,.;e ldigitall Louis'' tu lran,:;form "du­
calilln," says Appk Cnrnput<:r Inc. n:" 
:-;l""'' .Jub:<, who,.;c colllpany has long l111t·11 
th•· lr·ading >'ll}IJ'lic:r of l"fJllljHJl('.rs Lil sdt""'"· 
Say;; St.anf•>l'<l's S111ith: "\Vc:'n: going Lo"'" 
radical t:l1a11gl'>' i1t i\11tcrican c:duG1li"n !'<11· 
th1· li1·,.;t t.i111" i1t ,,,·c:r :1 1"c:nl.t11·.\., .. ThL' <Jill·>'· 
ti1111 ic:11't "" lllll<'lt wl11_·U1c:r comp111t:rs l':111 
lt1·l1• Lo in1prt11'<· ,.,\ue:1l.io1t. f{alh<:r, it's lt1111 
l"ll.l'. 11. :-;, d1ildrr·Jl lllllsl. l\':til. luJ111·c t.lwit 
.s<'lt•"1\." lc::1\·c· 1\1•· Jn.\1t."1.ri:d .'\s·1· 1 ... i"in 1\t< 
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