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RISING MATH SCORES SUGGEST EDUCATION REFORMS ARE WORKING
STATE ACHIEVEMENT DIFFERENCES TIED TO SPENDING, POLICIES
TEXAS FIAST, CALIFORNIA LAST IN TEST SCORES OF SIMILAR STUDENTS

WASHINGTON, D.C., July 25 — The education retorms of the 1980s and 1990s seem
to be working, according to a new RAND rapon, but some states are doing far better than others
in making achievernent gains and in elevating their students’ perfarmance compared with
students of similar racial and socioeconomic background in other states. Texas and Indiana are
high performers an 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 end Maryland — boasts gains about twice as great as the national
average. Another group — including Wyoming, Georgia, Delaware and Utah — shows
minuscule gains or none at all. Most states fall in between.

¢ Even more dramatic contrasts emerga 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, lowa, Maine, North Dakota,

-More-
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Indiana and New Jersey cluster closely behind Texas. Louisiana, Mississippi, West
Virginia, Alabama and Rhode |sland perform almost as dismally as Califomia.

* Although the two states are closeé demographic cousins, Texas students, on average,
scored 11 percentile pointa higher on NAEP math and reading tests than their California
counterparts. In fact, the Texans performed wall with respect to most states. On the 4™
grade NAEP math tests in 1996, Texas non-Hispanic white students and black students
ranked 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 bottomn, 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 achlevement. (California is now implementing class-
size reduction and other reforms hut 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 comparatively little effect on student achievement across
states. Higher salaries also showed little effect, possibly reflecting the inefficiency of the
current compsnsatlon system in which pay raises reward both high- and low-quality
teachers. Howaver, 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 1980—
1896 measurement pericd,

¢ 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
tunding for lower pupil-teacher ratios, more widespread prekindergarien 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 ars important, bt ...
significant productivity gains can be obtained with the current teaching forcae if their
working conditions are improved.”
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» The most plausible explanation for the remarkable rate of math geins by North Carolina
and Texas is the integrated set of policies involving standards, assessment and
accountability that both states implemented in the late 1980s and early 1890s.

The RAND study, led by David Grissmer, is based on NAEP tests given in 1990, 1892,
1994 and 1996 to representative samples of 2,500 students from the 44 voluntarily participating
states. Five tests were given in mathematics and two in reading at eithar the 4™ or 8™-grade
level. Not all of the states took all of the tests. And there were too few reading tests to permita
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,” Grissmer declares.

“Our results certainty challenge the traditional view of public education as ‘unreformable’,”
he concludes, “But the achievement of disadvantaged students is still 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 Williamson.
Improving Student Achievemaent: What NAEP Test Scores Tell Us was suppotted by the
BExxonMobil 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 arganization that helps improve policy and decisionmaking through
research and analysis.
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RAND

Press Briefing

Improving Student Achievement:
What State NAEP Scores Tell Us

9a.m. Tuesday July 25, 2000

National Press Ciub
Murrow Room
529 14™ Street NW, Washington, DC

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 similar racial and socioeconomic
background In other states. It also discusses the factars 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 Grissmer will discuss the study’s findings and respond to
questions.
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Figure 2.1—Average State NAEP Scores Across Seven Tests
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Table 5.4
The Range, Mean, and Staistcal Significance of Estimated Annual
Score Gains, Math Tests Only
Significance Jevel
Rundom Effect Fixed Eflec
Range Average SES SES-FE C-N SES SES-FE
North Carolina 0070 0.0v8  0.072 1 ] 1 ] ]
Texas 005 0.0682 0059 1 1 1 1 1
Michigan 0.057 0.060 0058 } 1 ] 1 1
Indiana 048 0,050 0.043 ] 1 1 1 1
Maryland 0.046 0.052 0.048 b| ] 1 1 1
West Virginia 0041 0.04¢ 0043 12 1 1 1 )}
Kentucky 0038 0042 0040 1 1 I | 1
Rhode Island 0.037 0.043 0.040 1 1 1 1 1
Minnesot: 0.040 0.041 0040 1 1 1 )| A
Colarado 0.039 0.040 0.040 1 1 | 1 )
Connecticut 0.038 0.042 0.040 1 ] 1 1 1
Florida 0038 0.040 0.099 1 ] 1 1 1
New Jersey 0034 0.044 0.038 5 5 5
California 0.037 0.040 0.036 | 1 ) 1 1
Wisconsin "0036 003 0087 1 1 1 } 1
New York 0.036 0.038 0.037 1 1 1 1 1
Sowth Carolina 0031 0.038 0.034 1 5 1 S 1
Tennessee 0030 0.098 0.038 5 ) b 5 )
Nebraska 0031 003 00838 ) 5 1 5 1
Arizona 0032 0035 0.03% 1 1 ] 1 1
Arkansas 0028 0.036 0.032 s 6 S 5 5
Loulsiana 0081 0.032 0,031 1 1 1 ) 1
Alabama 0029 0032 0,031 1 1 1 5] 1
New Mexico 0026 0.032 0.029 ] 5 1 s - 5
Mississippi 0025 0029 0027 5 10 5 10 5
Visginla 0.025 0029 0026 6 s 6 3 1
Pennsylvanla 0022 0026 0.024
Massachusetts - 0.022 0027 0023 10 .10 L]
Jows 0021 0.024 0.022 S 10 5 10 10
Missourt - 0018 00239 0021 10 10 10
Maine 0014 Q024 0020 10 10 10
North Dakota 0017 0021 o0ip 10 10 10
Utah 0.016 0021 0.018
Delaware 0.005 0019 0016 10
Georgia 0003 0.0}6 0.012
‘Wyoming -0.008 —0.004 —0.006

NO. 163
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Table 6.1
Estimates of Score Differences for Students from Similar Famllies

Signlficance Level
Random Effect Fixed Effect
Range Average SES SES-FE C-N SES SES-FE

Texns 0.088 0212 0166 1 ! 1

Wisconsin 0105 0163 0.42 ) 1 .1 1 1

Montana 0085 0158 0122 1 | 5 1 1

lowa 0071 015 a3 1 1 5 5 1

Maine 0060 0.1¢3 0099 10 5§ 10 5 ]
T T NorthDaketa  0.037 0124 0081 10 5 10 10

Indiana D055 0084 0074 S 1 1w 10 5

New Jessey 0.037 00728 0061 10 1 10 5

Nebraska 0.037 0.085 0.056 10 10 10

Missouri 0044 ODES “DOSS 5 8

Connecticut 04024 0.081 0.052 10 5

Oklahoma 0.018 0055 0040 10

Georgia -0.041 0085 0033 10 1 5

Virginda 0.020 0.060 0.037 10 5

Wyoming 0001 0.064 0.034 '

Minnesota -0.003 0.080 0.08)

Massachuserts -0.013 0.047 0020

Michlgan N000 0025 0.014

Pennsylvanls 0023 0,020 0.005

Arizona -0.053 0039 0,003

New Hampshire -0.035 0.083 -0.00)

Colorsdo -0.016 0015 -0.008

North Carolina -0.079 0.041 -0.010

Washington -0.027 0.008 -0.014

Kiaho -0.035 0012 -0.015

Ohlo -0.031 ~0.004 -0016

NewMexdco  -0.0895 0039 -0.019 10

South Caralina -0133 0093 -0.026 b1

Florida -0.08] 0002 -0.034 10

Oregon =0.057 -0.018 -0.038

New York =-0.080 0.005 -0038 5

Maryland -0.074 -0026 -0.055 5 5

Delaware -0.085 -0.037 -0.064 10 10 5

Utah 0115 0021 -0074 ) 1 1

Tennessee 0,135 -0.043 -0477 10 10 . 10 1

Kentucky 0129 -0.063 -0.086 5 10 § |

Arknsas -0.)62 =0.039 -0.097 1 T 1

Vermont =0.12] 0085 =0.106 1 1 b

Rhodelsland  -0.131 0084 -0.117 1 ) s 1 5

Alabama -0229 00?5 -01%3 § 1 5 5 |

West Virginia 0367 -0.108 -0135 1 1 ] 5 1

Mississippi 0319 0.006 -0.187 5 10 1

Louisiana -0.208 0089 -0,)56 10 } 5 5 1

Californde 0298 -0.117 0114 1 1 1 | 1

NO. 163
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Table 6.2
Comparison of Callifornia and Texas Family Characteristics

Calliornia Texas

Parents college educared (%) 24.8 228
Family income ($000) 40.2 323
Black (%) 1.5 121
Bispanic (%) 375 3¢5
Teen births (%) 1.0 15,0
Single mother (%) 18.0 18.0
Residenda) s1ablity 54.0 65.0
SES predicred score -0.06 -0.14
SES-FE predicted score -0.04 -0.10

RANDADHO-A 1

1880-8th-math

1692-8th-math

1992-4th-math

1992-4th-read

1884-4th-raad

1996-8th-math

1996-41h-math

L J ] L 1 l (1 l 1 | L ‘ '
0 0.1 02 0.3 04 0.6 0.6 0.7

Scora difference (standam deviation units)

Figure 6.1—Raw Score Differences Between Texas and Callformia Non-
Hispanjc White Students on Seven NAEP Tests
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1980-Bth-matm |

RANDMARIM-SY
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1692-8th-math

- 1882-4th-math

1892-41h-rasd

1994-41h-read -

1896-Bth-math

1996-4th-math

0.1 0.2 0.3 0.4 0.8 0.6 0.7
Score difference (standard deviation units)

Flgure 6.2—Raw Score Differences Between Texas and California Black
Students on Seven NAEP Tests

1950-8th-math
1982-Bth-math
1992-4th-math
1992-4th-read

1094-4th-read

1896-6th-math

1996-4th-math

RANDAMRIGS-55

0.1 02 0.3 0.4 0.5 0.6 0.3
Score difference (standard deviation unita)

' Figure 6.8—Raw Score Differences Between Texas and California Hispanic

Students on Seven NAEP Testa
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Interpreting State Performance in the RAND Report

The repont, Improving Student Achievement: What State NAEP Scores Tell
Us, contains three performance measures far 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 parant education, higher family income, lower teen births, lower
mobility, and smaller proportion of minority students. Appendix A (Figures A.8 to
A.18) 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 proporlions 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 states by our estimates of
the scores that students from similar families have across states. This measure
eliminates 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 famities
across states. The score difference between Texas (the highest rank) and Califomia
(the lowest rank) is about 11 parcentile points. That is, students from similar families
would score about 11 percentile points higher in Texas schools than Califomia
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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 middie
group of states, and the boftom 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 measurs is given for all seven tests in Table 5.3 and for math
tests only i Table 5.4. Not all the states in the previous two measures are listed in
these tables because we naeeded to have states padicipate 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 soma 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 19934, States
ranked high would more likely have effective reform measures. However, itis
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 hava high rankings on all three
measures, but no state is among the top states on all three measures. However,
soveral states have above-average to high rankings on all three measures. These
states include (in no particular order) Wisconsin, Minnesota, Maine, Gonnecticut,
New Jersey, Indiana, and Nebraska.

Many states have high rankings on two measures, and there tendstobe 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 scares and high scores for studants from similar families.
These states with high scores but littie improvement from 1990 to 1996 include
Maine, Narth Dakota, lowa, and Montana. The other pattern is for states to have
high scores for students from similar families and high improvement, but lower raw
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scores. Texas has among the highest improvement and scores for students from
similar families, but because of their high minarity population have lower raw scores.

Some states have low raw scores and low scores for students from simitar
families, but show significant improvement, These states include North Carolina,
Kentucky, Wast 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 sducational reform efforts.

The measure of scores for students from similar families reflect 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 paricipation in public
prekindergarten, 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 poticies
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 1998
4" and 8™-grade reading tests in a few months.
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A technology
revolution is about to
sweep America’s

classrooms

1S, The sehools i Undon Cley, NoJLwan impover-

ished Cuban enelave dong the Hudson River across

Nrom Manhattan, were among the nations worst. They

received failing marks in 44 of the 52 categories New

Jersey usced (o assess schools, and state officials warned
they would seize control if Union City didn't shape up. The
threat prompted many changes in Union City, including
technological transformation of its entire educational system.
Aided by Bell Atlantic Corp., officials cquipped the schools
and students’ homes with a network of computers, ereating
“one of the most, if not the most, wired urban school district
in the U.8.” says Margaret Honey, dircetor of the Center for
Children & Technology in New York City.

But Union City did far more than simply buy computers.

The school duy was restructured into longer classes; teachers
were given 40 hours of training 4 year, up from §; the district’s
school budget more than deubled; and the traditional cur-
riculum, emphasizing rote learning, was scrapped so students
could work on joint projects such as rescarching a report on
inventions. “The dynamics have changed tremendously,” says
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
more involved, and I am no longer force-feeding them.” It
shows. Last year, Union City topped all New Jersey cities on
state tests. 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
the old-fashioned way, to 63 in 1999.
BLUEPRINT. 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 attend:schools:designed
for the indust¥ial, if riot:the Hgrarian, era. Everything from
the!school calendar, which still‘reflects the rhythms ‘of farm
life,-to chalk-and-textbook instruction are better suited to
preparing kids for the past than the future. But from Union
City to the suburbs of Silicon Valley and the hollows of West
Virginia, dozens of state-of-the-art schools have used tech-
nology as a catalyst to reinvent themselves in many ways,
creating the blueprint for a new type of American school.

Call them schools for the New Economy. Over the next 5
to 10 years, the same technologies that have forced corpora-
tions to remake themselves for e-commerce hold the potential

By William C. Symonds
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Lo similarly transform Uos0 edueaton,
With many of Anmerica’s =chools, espe-
cially in urban arcas, fuiling to properly
educate many of their students—and
often literally falling apart—it's hard to

Special Report

believe such a grandiose vision could
ever come Lo pass. But a decade or so
ago, “we had the same controversy
about whether the compuler would
transform work, and cerities argued that
all those investments were a waste,”
recalls: Harvard Business School Pro-
Rosabeth Moss Kanter, Today,
with the New Feonomy shredding old
assumptions sthout productivity and
growth. iy hard ta maeine
=iving this.” she
Of course, reinventing
schools witl involve L
more than huving ex-
pensive gadgets. Just
Lo keep  classrooms
staffed, the nation will
have to hire and train
2.5 milion new teach-
ers over the coming
decade. Given record
low uncmployment.,
recruiting quality re-
placements  will re-
yuire better-paid and
bctLer-,Lrained teach-
. And that’s just
LhL heginning. Schools
increasingly will be
ratcheting up stan-
dards for graduates.
Thousands of school
buildings will have to
be repaired or re-
placed altogether. And
radical structural reforms, including a
healthy dose of competition from for-
profit and charter schools, which are
publicly funded but allowed to operate
independently, will surely be shaking
up resistant local bureaucracies across
the country. Both Presidential candi-
dates are running-hard on promises to
fix \education.: Al Gore would spend

fessor

RITANINTE
SIVE.

Amerien's

$115:billion.over .10 years, more than .

twicethe ;amount: George ‘W. :Bush
would, but botli would give Washmgton
a larger role.; :

MOM'S WATCHING. Still, as . Union Cnty'

shows, technology can be a crucial tool
to spur change. Just as 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-

118 BOSIHNESS WEHEE 2 01 BT EMBEK 25 2000

pies will allow parents to plog mito their
children's lives as never hefore, by ex-
changing e-mails with teachers and even
watching Webcusts of their kids at
school. And in the same way that e-
business has slashed corporate over-
head, technology can attack the admin-
istrative costs that now cat up so much
of school spending.

The impact on the quality of public
cducation could be profound. Today, with
few exceptions, Kids in wealthier neigh-
borhoods tend to pet the best educa-
tion. But “the Internet will demoera-
tize  education.” predicts  Jonathan
Carson, o of the K-12 division of
Learning Network, o unit of Pearson
Pre, giving students cven in poor com-
mnities acceess fa the hest lihraries, to

mstractors from around the warld, and

Loz far richier e of courses, many of
which will be

delivered over the Web.

Technology could
also help make eduea-
tion relevant.
Today’s schools gener-
Aally “do not prepare
students Lo prosper
in tomorrow’s work-
place,” uaceording to
the ¢ko Forum on
Educition & Technol-
ogy, @ group of busi-
ness executives and
cducators push{ing for
high-tech schoals. But

maore

the new “digithl joarn-
ing environm > will
he  geared  toward

such vital New Econ-
omy skills as rapidly
finding and assessing
information and work-
ing in teams to solve
problems.

Make no mistake: Tremendous obsta-
cles must be overcome before technolo-
gy can deliver 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
computer-to-student ratio hiss;doubled

5. The ‘average school spem I

~year per student on tech aﬂ'ggy 8™

than 2% of the $360 billion ai
lic education budget—hardl
make a huge difference. The average
student uses a computer less than“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 of digital content.
“Teachers have added the Internet like
they’re adding salt to a dish.”

Indeed, training teachers to use the




new technology s one key problem. Only 30% of teachers re-
quire students to use the Internet tv do rescarch, and just
16% use it for lesson planning, according to a recent report by
the CE0 Forum. And schools devote just 8% of tech spending
to 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
teachers are well-pre-
pared to use technolo-
gy effectively. Warns
IRM 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.”
DEARTH OF RESEARCH. And even if all the hurdles can be
jumped, some eritics question whether high tech is the best
answer for America’s schools. “Boosters have been claiming
technology will make learning fast, fun, and casy”™ for decades,
~ays William L. Rukeyser, chief coordinator of Lewrning in the
Real World, a group of education-technology critics in Wood-
fund, Calif. Yet go far, argues Stanford University education
professor Larry Cuban, “there is no substantial body of evi-
denee that computers have transformed teaching or learning.”
One warry is about the learning process itself, particular-
Iy :unuong young children. “Sitting still and looking at a screen
ix not a very effective way of learning” in elementary school,
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says Joan Almon, courdinator of the Alliance for Childhood, a
group of critics based in College Park, Md. And although ;-
son Schools, a for-profit education company, gives every stu-
dent in its 133 schools a computer beginning in third grade,
Chief Information Officer Donald Sunderland agrees 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 cffects of
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, vou'd have a fair-
ly hefly percentage of the costs spent on research and de-
velopment,” says Rukeyser. “But that has nol happened with
education technology.” Indeed, less than 0.5% of K-12 spend-
ing has gone into rescarch.

Still, the vast majority of the education Establishment—
from the teachers’ unions to administrators to the Education
Dept.—is jumping on the bandwagon, if for no other reason
than the sweeping impact technology has already had on so-
ciety. And action is urgent. A decade after the nation =t
ambitious education goals, only 40% of high school seniors are
proficient in reading. Seniors rank below most other indus-
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computing technology, from broadband to
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fore the decade is out, “every student will
have multiple devices to access the Net
anylime, anywhere,” predicts Toby Richards,
director of eduecation for Microsoft. And
many of the new devices—from eBooks to
Palm-like portables—will be cheaper and
casier to use than todays Pes.
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could spark the greatest revolution in edn-
cation since the Gutenberg press mass-piro-
duced books, argues futurist David Thorn-
burg. The old classroom  standby—the
texthook—will morph into a digital version
that can be constantly updated. Tt will he
supplemented by ocemns of content. “The
bigpest change as that imformation now
comes from the entire world™ yather o
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VIRTUAL HIGH. |ieing wived alzo midios” possible all sors o el
Lbarations aimong educators. Virtual High School, the nation'’s
Larpest: Web-based school, bised in Coneord, Mass., recruits
tap high =chool teachers to offer courses over the Net. in re-
turn for then services, each participating school can enroll up
fo 20 studenis e cach course a teacher at tha sehool con-
tributes. Hodsan High outside Boston signed up in 1995,
The has only 900 students, but
through vis it has added 200 courses, from
anatomy to the history of the Vietnam War
“Students have to be self-motivated to suc-
ceed,” cautions Peggy Collins, who com-
bines her regular job of teaching physics
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-
lution seminar with a Cleveland-based
teacher who had been to the Galapagos Is-
lands three times. VHS expects Lo sign up
more than 4,000 students in 30 states this
fall, up from about 300 three vears ago.
Distance learning will also help cash-
strupped schools fill in some holes, Up to
40% of public schools can’t afford to set up
advanced-placement courses, so Bellevue
(Wash)-based Apex Learning Inel sells vir
tual And when

dents

school

Al classes to 165 sehools,



T dvcheni Lo et e RTINS R worho,

R T L N R AR ETE (R AR TN RN ca bl S
Frend g ;

v ehildhen Fsons by Geilicainge a0 <hilt Srom e e oo

gt b technedosy cone ale Tl el 1

IR REETRN Y nnl

TRl e ch e e
approacihs innt oo
Birne vantons s

pliness N Mo Flene ntary school b i, Voo smah
sk Toearnpetc o b et ageld
Voonbne o

crnders This Lear wen
EE R TR AR IR T FE N AN TR TR IPIR SR RE Lo of

Loy
Wl Pt oo el ihen ol T e e

O ey b v el

. CEITCTE e . : o

EI] EE R TR .
b e s chend) b : TR NI
Soadarlas Ll ol (P BT T YL AR Y S
sebionl,

el b P L

Frocdimon So L com e

vestule S W hie i ey el T e

Pl Thiee .jllrl o e [ focr o | .
P e colleos e o T Lo Sl o

||i_‘.1|| tech alzo foold- ;'l"'IHi:' o ‘-m-:»iih.;‘ preenioe
cobrermentowhieh staadl oo sl dhaes sl e

i nte peent o sed b dedne cver b o ey et ol feee v [T bl Mo e e
T e el by it Home I freal P, o x\will,‘: pect il thens eliled™s tenener - e T o S [RTSET P
el e e WU T e e e Y TR bt b W b T e ey Selead
R R T T T IU B VRO R o FOTTTI Y SRR A TR I N I FPRT R NP
RITIRIN sl het prepeenls . [TEREIRITN vl
! T R R FEI T N I ' s T IR T
S Teachers R o
¢ e 'HH}']WIM e oy el (IR T R TR R PRTYTR IPRTEIN jre ol
R @an Share BT S ST T P HTE R F U TERN Y
R L R N L R N T NI R G T s R T F TR S TN
e heehecieg s WONTL e B g b t Cenanumtes oo Cnlmost ik o Sl
e crdor e he N e es s St T whe b s chile i e
W T Sheonni et hirogeen cooch s - T I A PP .'.'l‘|lll|\'-"l'i'-rh St
el G e e Doy ol practlces tconne b i e ot i
VLT ek peedes A e headn e, j s | Sinec The prosean begnan, ns e
b Sterd ames e ne s e dl D Vicki Aoopa, nnd O oy e
RITRTEE. SN "'|I|||»III|'I [RRTR TR '\]-I'\ regar ess Potnd tecieher conlerenees”
Flomtios. .:vilnil:xl‘\.\, The New Sork-bosea L - &

Chilehren & Teehedory is vl

! W § e ],iln‘::)'j.' ol ('1|I]g1!"'>> to ]]"”‘
5

Chnier fos

TR ITR PO TR THS t“;,"ili}'ll"l collections -Tran’
Civil Win phatograpls to recordied o]
Socimmerse stidents in the ron
sacberial ol LSO history, = 10s belping lid:
Ao bistarys ot qust learn iles fets 7
the Centers il rly:lll‘\'. . S
“ALMOST LIKE A FAMILY.” The vead question, though, s
whether stndents Tearn anything move than they doowith
pirper and pencils. So G compaters hone hdly prodireed
huge nationsd pavofls o part becanse they e used so spige-

Pstopioes -

gy —and olten as o stand-alone—n tany schoolss Buat in
plices where educators use technology to change the way
they tenel they e diseovering hose it ean help Lo engage sti-
dents Mo even the poorest Gantlies, where motivation tends
ta b Jowers At the Aceelerated Learning Laboratory, a pub-
lic school in Worcester, Mass., kindergariners use o state-of-
the-art television studio to help produce programs seen by
parents and peers alike. Principal Carol A Schilinsky says
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sclerotic bureaucracies. Most school administrators manage
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with scant data abont what goes ancin their elassrooms. Bat
that’s changing. too, 1M has zeroed incon this market, in par-
Cieulars In 1996, 150 began helpang Floridi’s Broward County
computerize its school wdministration. At the time, adminis-
rrators still manually reviewed tests seores of all 250,000
tudents. They were always wonths behind, and even then
they could do only crude amalysis But sinee v installed a
data warchouse, “we get just-in-time data about. how the
Kids are performing,”
sivs former Broward
County Associate Su-
perintendent Carmien
V. Russo, who recently became the chief of Baltimore City
Schools, “Problems show up sooner. and we address them
sooner”” Such intervention was one factor that helped to re-
move all 25 county schools an Flovidia’s Tist of failing schools
within threc years, she says.
POCKETS OF SUCCESS. [Sven critics acknowledge that the
best high-tech schools hive achicved some remarkable results.
Perhaps most impressive is West Virginii, which in 1990
launched a statewide cffort to use technology Lo improve its
struggling schools. Computers were gradually integrated into
classes, beginning with the carliest grades, while teachers re-
ceived extensive training, The result? “Over seven years,
they made more gains than ary other Southern state,” savs
Dale Mann, a professor at Columbia Univer-
sity’s Teachers College who led a 1999 study
of the West Virginia effort. West Virginia
jumped to 11th, from 33rd, on national
achievement tests, even as the state re-
mained mired near the hottom econnmically.
But while the U.S. has pockets of tech
education excellence, “the real challenge ix
how to extend these state-of-the-art ap-
proaches Lo every school,” suys John An-
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ZoapMel Corplon
San Paonon Calir
affers schools free coamputer labso complete witly ~utedhi
Net access in return for showing ads on the computer
ZapMe! has labs in 2,200 <chools, up from 2000 0 1999 ol
waiting li=t of 2,000 more, “Theyre turning schoals i o
vertizing delivery Getories.” Tumes Gory Roskin, hewd
Commercial Alert, wineh opposes cormmereialisim iy sehonl-
ZapMe! oo Rick Toatome vesponds that “when vou pe ok
Net, vou get hinper ads anyway”

Over tnie, technology itsell could Belpr case the cost issae
[Us not just ever-plunging hardware costso AL present, nea-
v il of the nation's 16,400 school districts rely on archine, pa
per-intensive systems to buy supplies. “They're in the Flint
stone Age =avs Amar Singh of Simplexis, a0 eompany
founded by formar Gor Presidential candidate L Alexan
der to tackle the problem of streamlining purchasing. Singh
figrures schonls could cut the cost of supplies by 1059 —s>
hillion a year—bhy automating the order process and pooling
purchases.

Other barriers, such as inadequately tradned teachers, will
be harder to overcome. Colleges, which must turn out more
than 2 million new teachers in the caming decade, need to he
reinvented o place teehnology at the center of new-teacher
training,” =avs Forum Executive Direetor Ken Kay. Big cul-
tural shifts arc also needed. Today’s pencil-and-paper tests
should be replaced with computer-based assessments that
do a better job of measuring student perfor-

mance on complex tasks. The school calen-
dar, designed to make sure that students
were available to help out with farm chores,
needs to be lengthened to meet the de-
mands of the New Economy.

I'or all the obstacles, “we've just begun to
use these [digital] tools™ to transform edu-
cation,” savs Apple Computer Ine. cro

Gerstner

derson, vice-chairman of New American
Schools, a school-reform group in Washing-
ton, D.C. Problem No.l: money. A 1997
Presidential report called for devoting 5% of
K-12 spending to technology. That would
require nearly tripling current spending, to
some $IR billion annually. 1L would also re
quire a major shift in spending priovities
atime when many schools sull Bove erame

ey e

For in-depth interviews with Intel
CEO Craig Barrett, AOL's Steve
Case, IBM's Lou Gerstner,
Vice-President Al Gore, and Apple
Computer’s Steve Jobs, see the
Sept. 25 1ssue online at
www husinessweek.com

Steve Jobs, whose company has long been
the Jeading supplier of computers Lo schools.
Savs Stanford’s Smith: “*We're going to sec
radical changes in American cducation for
the first time in over o century” The ques
tion isn't <o much whether computers cun
hedp to improve education. Rather, it's how
fong VLS. ehildren must wait before then
schoals feave the Industrial Age tajomn the
Neaw [Seonamy.



