
Myths About Test Score Comparisons declined; that is ulhy ule are no longer compet- 
itive. W e  incorrectly conclude from the  
fla~ved test co~nparisons that our schools or 
our parents or our students have failed. W e  
overestimate the  quality and rigor of educa- 

Iris C. Rotberg 

tion in previous generations. W e  ignore the 
strides that have been nlade in educatine a 

I n  recent years, our expectations ahout 
ivhat we can learn from testing students 
have become increasingly unrealistic. W e  
use tests for inappropriate purposes and 
drall- inaccurate conclusions from the  re- 

ation between poverty and low test scores. 
W e  tend to hold the  education system re- 
sponsible for test results reflecting hroacl 

large proportion of the  population. In 1940, 
38.1% of 25- to 29-year-olds in the  United 
States had graduated from high school. By 
1993, that percentage had risen to 88.2%. 
In  the  same time neriod, eraduation rates 

societal prohlerns. 
Test score rankines also reflect differenc- 

sults. T o  fix the perceived prohlern-lox 
test scores-we administer more tests. In  
the  process, u.e ignore real prohlems. 

Testing has become a n  integral part of 
the  public policy dialogue ahout major na- 
tional issues. Scores o n  standardized tests 
are blamed for perceived failures in our 
economy and in international competition. 
They drive the  dehate o n  school reform. 
W h e n  educators express concern about the  
focus 011 standardized tests, we create new 
and, inel,itably, more time-consuming tests 
that do  not address the basic problem: Test 
score co~uparisons are highly misleading in- 
dicators of the  quality of education and are 
irrelel,ant to decisions ahout the  xisdorn of 
any part~cular school reform. 

I ~vill address here a set of mvths that 

" 

es in curriculum ernphases among nations; 
for example, the proportion of 12th-grade 
students who study calculus. the deeree of 

" 

from 4-year colleges rose from 5.9%) to  
2? . i% (6) .  Moreover, our educational ac- 
conlplishrnents equal and in many cases 

subject-matter specialization after age 16, 
and the  amount of time devoted to cram 
courses in addition to regular schooling. 

surpass those of previous years. A recent 
study bl- the  R A N D  Corporation found that 
students' reading and mathematics perfor- 
lnance i~nproved for all racial and ethnic 
groups hetween 1970 and 1990 (7). 

Clearly, the  United States faces serious 
educational problerns, but they are not the 
problems identified by the  puhlic rhetoric. 
In the  1950s, we responded to Sputnik hy 
hlarnlne the  schools for a nerceivecl inferl- 

T h e  c+ecision about whether or not to adopt 
a  articular educational aractice should be 
hased o n  a careful consideration of the mer- 
its of the  proposed change, not o n  rankings 
o n  standardized tests that cornpare quite 
different systems ( 1  ). 

Sampling problelns found in interna- 
tional studies also apply to state rankings on 
the  Scholastic Aptitude Test (SAT) .  T h e  
states with the  highest proportions of s tw 
dents taking the  S A T  tend to  have the  
loll-est averaee S A T  scores 12).  

" 

orlty to the Soviet Union in science and 
technology. Later, ive predicted a shortage 
of scientists and eneineers in the  1990s- c7 

again due to  the failures of our education 
svstem. Both concerns were ~~niust i f ied.  

surround standardized testing. Let me ac- 
knowledge at the outset, boll-ever, that tests 
can be valuahle for some purposes. They 
have heen used effectively to  me, a\LIre ; S ~ L I -  

dent progress, predict future performance, 
diagnose learning problems, encourage 
changes in curriculum anci teaching meth- 
ods, and describe national trends. However, 
the current use of tests has gone well heyond 
the reality of x h a t  they can accomplish. 

Myth 1 :  Test score com~~arisons beteceen 
nations, states, or schools provide elalid measures 
of tile qtvllity of education. T h e  interwational 
science and mathematics comparisons dem- 
onstrate the fallacy of equating test scores 
a i t h  school quality. These comparisons are 
methodologically fla~ved and have little to 
do ~ ~ t h  the iluality of education. T h e  hasic 
problem is student selectivity: T h e  fexer the 
stu~lents who take the test, the higher the 
average score. That  score is not a valid mea- 
sure of the ol,erall iluality of the education 
system. It simply reflects the  fact that the 
students represented in the test comparisons 
have heen much more highly selected in 
some countries than in others. 

In  addition, the test results reflect differ- 
ences among nations in the proportion of 
lo~i7-income children in the  test-taking pop- 
ulation. T h e  United States, for example, 
has a large proportion of low-income stu- 
dents as compared x i t h  many other indus- 
trialized countries. There is a strong associ- 

- , , 

Comparisons of schools within a school 
system are similarly hiased hy sampling 
problems. T h e  fexer and more highly se- 
lected the  students x h o  take the  test, the  
higher the  average score. Tha t  score has 
little to do  with the  quality of the school. 

W e  continue, holvever, to hear about 
prohlems in international compet~tiveness. 
T h e  conventional xisdorn is that U.S. eco- 
n o ~ n i c  competitiveness has declined he- 
cause our schools produce a poorly trained 
work force. Yet. the  evidence sholvs that 
the  problems are caused by quite different 
factors, such as the  realities of the  global 

Schools can raise their scores by exclud- 
ing lo~i7-performing students. After an  ele- 
mentary school was put o n  prohation for 
lolv test scores, the third graders made ma- 
jor gains within a single school year hecause 

economy, business practices, and govern- 
ment policies-for example, financial in- 
centives that encourage offshore manufac- 
turing; differential wage rates, profit mar- 
gins, and government subsdies; licensing 

the  "officials simply stopped testing most of 
the  third graders. . . . [Four years later], only 
28 percent of the class took the standard- 
ized test. . ." ( 3 ) .  

pract~ce" exchange rates; and trade policy. 
.h;iytil 3: We can fix our scilools by idmin- 

lstering more tests. Or ,  ~f we hold teachers 
accountable for students' standardized test 
scores our schools \\-1lI imnro\,e. T h e  e1.i- 

Schools also inflate their scores hy en- 
couraging students to drop out of school 
hefore the  examination or bv retalnlne 
them in their grade. A n  educati); put it th; 
way: "I'm concerned hecause we have fewer 
students after grade 9 and it looks like it's t o  
a school's advantage to get a kid to  drop out 
rather than to keep hi111 on the rolls and 
have poor test scores at grade 12" (4). 

This technique is not limited to the  
United States. A World Rank s t ~ ~ d v  de- 

dence sholvs the  opposite. 
Test i~uony before the  U.S. House of 

Representatives put it this way: "[Test- 
based accountahility] has heen tried many 
times over a neriod of centuries in numer- 
ous countries, and ~ t s  track record is ~ ~ n i ~ n -  
pressive. . . . It was the  linchpin of the  ed- 
~ ~ c a t i o n a l  reform lnovelnent of the  1980s. 

scribed primary schools in Kenya that In- 
creased test scores by encouraging lox- 
achlel,ing students to drop out before the  
test \\-as administered. And  as Inany as 2000 
of Chinese stl~dents lnav he retained in 

the failure of 1%-hich provides much of the  
imoetus for the  current wave of reform. 
. . . Holding people accountable for perfor- 
mance o n  tests tends to narrow the  curric- 
~l lum.  It inflates test scores, leadlng to  pho- 

grade in upper-middle school in order to 
increase that school's scores-and, there- 

ny accountahility. It can have pernicious 
effects o n  instruction, such as suhstitution 
of cramming for teaching. . . . It can ad- 
versely affect students already a t  risk-for 
example, increasing the dropout rate and 

fore, its reputation-on university entrance 
examinations (5). 

Myth 2: The quality of our schools has 
The author is at 7211 Br~ckyard Road, Potomac. MD 
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producing more egregious cramming for the 
tests in schools with large minority enroll- 
ments" 18). 

Test comparisons do  not provide a valid 
basis for a n  accountability system. T h e  re- 
sults do  not control for chanees in student " 
pop~~la t ion ,  for incentives to encourage cer- 
tain students to take or not take the  test, or 
for consistency betxeen the  test and the  
instructional program. W e  can raise test 
scores if we teach to the  test or if we ex- 
clude lo\\,-achieving students from taking 
the  test, hut the  higher scores gained under 
those circumstances do not reflect im- 
proved education. 

T h e  R A N D  study referred to ahove con- 
cluded: "Comparisons of simple, unadjusted 
test scores from one year to the next or 
across different schools or districts do not 
provide a valid indicator of the performance 
of the  teachers, schools, or school districts 
unless the differences in scores are very large 
compared to what might be accounted for by 
changing demographic or family character- 
istics. This is rarely the  case; so, any use of 
~~nad jus ted  test scores to judge or reward 
teachers or schools xi11 inevitably rnisjudge 
which teachers and schools are performing 
better" 19). ~, 

A key iluestlon 1s 1%-hether u.e can alle- 
viate the  proble~ll hy using alternative mea- 
sures, such as  attendance rates, graduation 
rates, or the  propornon of students golng to 
college. Clearly, these measures provide 
communities \\,it11 valuable inforluatlon 
ahout educational accomplishments and 
problems. However, they do not provide an 
e i l~~ i t ab le  hasis for measuring teacher ac- 
countahilitv. T h e  hasic aroblem remains: 
T h e  effects of teacher &ality cannot he 
separated from the  wide range of other fac- 
tors that influence school outcomes. 

Myth 4: The problems in current standard- 
ized testing prog~ams can be solved by deuelop- 
merit of netc and improeled tests. It is argued 
that innovative tests, called performance 
tests or portfolio assessments, \\-ill take care 
of fla~vs in current testing programs. How- 
ever. little attention is naid to  hou. long 
such tests take to del,elop, ho\v much they 
cost, u.hether they can he administered o n  a 
large scale, the amount of instructional time 
they displace, and the  validity of the  result- 
ing comnarisons. 

Studies of state testing programs sho\v 
that the  11em7 tests do not reduce method- 
ological problems, they increase them. T h e  
scoring is unreliable and measures of valid- 
ity (for example, \\-hether the tests predict 
students' f ~ ~ t u r e  acadernic performance) are 
lacking (10, 11).  Sonie state testing pro- 
grams ha1.e tried to use complex statistical 
formulas to control for student hackground 
variables that luirht affect scores. T h e  at- 
tempt has not worked. Indeed, it has result- 
ed in a scorlng system that is incomprehe~~-  

sihle even to educators \\-orking within the  
system (12).  

Althoueh the  new tests may drall- teach- 
ers' attention toward writing and prohlem- 
solving skills and axay from rote learning, 
this benefit could be ohtained hy incorpo- 
rating performance tests or portfolio assess- 
ments into a school's instructional program 
\\-ithout attempting to make comparisons 
that provide spurious information. 

Moreover, the  testing programs are ex- 
tremely costly and time consuming. Re- 
searchers estimate the  potential cost of na- 
tional testing in five subject areas in only 
three grades to he more than 53 billion per 
year (13).  In Kentucky's testing program, 
fourth-grade teachers xere  "over\vhelmed" 
hy the  ad~ninistration and grading of writ- 
ing and mathematics portfolios (14).  In 
Vermont, teachers spent a n  average of 30 
hours per month,  excluding training, work- 
ing o n  rnathernatics portfolios-time taken 
from instruction children otherxise 1%-ould 
receive 11 0). , , 

Perhaps the  best example of \\,hat hap- 
pens to testing programs comes from En- 
gland. In 1988, Parliament mandated na- 
tional curricula and assessments. T h e  assess- 
ments of 7-vear-olds took 2 to 4 xeeks out 
of the  school year. T h e  marking and report- 
ing form for 14-year-olds in mathematics 
Lvas 112 pages long. As a result, teachers, 
~ v ~ t h  strong parental support, boycotted ad- 
lninistration of the  tests and reaortlne of 

u 

test scores. They clted a range of concerns 
similar to those emerging from testlng pro- 
prams in the United States-overwork. hu- 
,7 

reaucracy, disruption of regular schooling, 
flawed tests, invalid comparisons of schools, 
and opposition to a national curriculum 
(15) .  T h e  program has heen abandoned. 

Myti1 5 :  We can compensate for tile inad- 
equate resoLirces spent on poor chzldren by 
increasing testing requirements. Or ,  put an- 
other way, money does not matter. Re- 
search shou.s, 11oll-ever, that per pupil ex- 
penditure, teacher expertise, and class size 
do  make a difference in student aclhieve- 
ruent (16).  Increasing testing requirements 
does not buy better teachers or the  atten- 
tion children can receive in small schools or 
classes. Tests do  not provide lolv-income 
inner city or rural students x i t h  science 
laboratories, computers, or decent facilities, 
amenities that affluent students take for 
granted. 

Kor  a i l l  tests reduce school finance in- 
equities that relegate loll--income children 
to the  most poorly funded schools. For ex- 
ample, the 100 poorest districts in Texas 
spend an  a17erage of just under $3000 per 
student. T h e  100 wealthiest districts spend 
about $7200 per student. In  Illinois, school 
districts spend betxeen 52400 and 58300 
per student ( 1  7). 

W e  cannot improve our schools hy giv- 

ing Inore tests. T h e  danger is that myths 
about testing a i l l  lead to policies that are 
irrelevant and counterproductive in ad- 
dressing the  nation's most pressing educa- 
tional prohlems: the  large proportion of 
children who live in poverty and the vast 
differences in educational resources he- 
tween rich and poor schools. My greatest 
concern is that a focus o n  test scores takes 
attention away from our most troubled 
schools, the  xork that needs to he done to 
resolve the  prohlems, and the  resources 
needed to do  it. 
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Needed: Coherent Budgeting for 
Science and Technology 

Frank Press 

T h e  intellectual functlon of trouble 1s to lend m e n  [and women] to t h n k .  

A11 of those concerned with science and 
technology in  the  United States-politi- 
cians v,,ho allocate federal funds, working 
scientists and engineers, and users of sci- 
ence and technology throughout the  pub- 
lic and private sectors-are troubled about 
the  future. Almost all affirln publicly that  
maintaining a leadership role for U.S. sci- 
ence and technology is vital t o  the  future, 
but there are divergent views on h o ~ v  to  
achieve this goal. T h e  basic science and 
technology policy question for t h e  next  
few years is how to  fit this goal into the  
framework of a changing world, where se- 
curity has a new and broader definition 
than  superpoLver confrontation, where 
deficit reduction is a top priority of both  
the  Denlocratic and Republican parties, 
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and ~ v h e r e  science and technology are 
poised for more advances than  ever before. 

This \\,as the backdrop for a task from the 
Senate Appropriations Committee, set hefore 
the National Acadelny of Sciences, the Na- 
tional Academy of Engineering, and the In- 
stitute of Medicine, to address "the criteria 
that should be used in judging the appropriate 
allocation of funds to research and develop- 
ment activities, the appropriate balance 
alllong different types of institutions that con- 
duct such research, and the means of assuring 
contilured objectivity in the allocation pro- 
cess" ( 1 ) .  T o  respond, the acadelllies assem- 
bled a panel drawn from those with extensive 
experience in h o ~ v  the government works, 
how science and technology progresses in uni- 
versities, federal laboratories, and industry, 
and \\,hat nurtures successf~rl inno~7ation (2). 
Our report makes specific recolnmendations 
on management, budgeting, and allocation of 
federal funds that \\,ill maintain our nation's 

tradition of excellence in science and tech- 
nology in times of severe budgetary pressure. 
It compares the different institutions that per- 
form research anif ifevelopment, ifiscuases the 
halance hetween accountabilit~ anif repula- 
tion, and provides practical exalnples of how 
our suggestions could be irnplelnented with- 
out new legislation or reorganization of the 
congressional coturnittee structure. Our rec- 
olnrnendations are supporteif by supplements 
that provide historical hackground anif anal- 
yses of current budgets anif practices. As the 
report (3) is available on the Worlif Wide 
Weh (4) and is covereif elsewhere in this 
issue, I will highlight here some lnajor policy 
questions anif the principles that guiifed our 
recommenifations. 

Guiding Principles 

U.S. success in science and technology ifid 
not happen hy chance. T o  their credit, our 
political leaders and their advisers of pre1.i- 
ous decades introduced policies, the  best of 
~vh ich  will xork in the  future as they have 
in the  past. Builifing science and technolo- 
gy competency in federal departments by 
supporting federal laboratories and award- 
ing grants to  universities for research anif 
training i~nproveif government perforlnance 
in its missions of health, defense, economic 
groxth, agriculture, science, space, training, 
and other tasks. Concomitantly, these pol- 
icies created a pluralistic system of support 
that survived the  clash of personalities and 
the  rise and fall of budgets. 

T h e  distinctly U.S. tradition of drawing 
on the  private sector for advice, testimony, 
review, and evaluation has worked particu- 
larly well for science and technology. It has 
resulted in  healthy cornpetition and identi- 
fied the  best people and projects to  support. 
Government agencies have benefited, as 
has the  national science and technology 
enterprise. Colnpetitive ~uer i t  review, espe- 
cially that invol~7ing external revielvers, is 
key. A t  a time of fiscal stringency, it is even 
more ilnportant that it continue to be the  
preferred way to  make science and technol- 
ogy allocations to universities, federal labo- 
ratories, and in general to all those involved 
in  research and clevelopment. Naturally, 
special conditions do exist in  highly specific 
~nission areas \\,here other lnodes of alloca- 
tion are 1nore appropriate. 

T h e  conlbination of training and research 
in U.S. ~rni~7ersities has been a major factor 
in creating scientific and technical preerni- 
nence as nrell as in pro\,iiiing cotnpetent 
~~rofessionals to staff industries and federal 
laboratories. It is one of the nlost effective 
means of technology transfer, and goverll- 
luent allocation criteria in the future shoulii 
recognize this record of achievement. 

Many federal laboratories have un- 
nlatched facilities and capabilities and con- 
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