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Raising Standardized
Achievement Test Scores and
the Origins of Test Score
Pollution

THOMAS M. HALADYNA

In the current climate of dissatisfaction with public education, the
standardized achievement test score has been the operational defini-
tion for educational achievement, and raising test scores has been
equated with educational improvement. The pressure to raise test
scores has resulted in practices which pollute the inferences we make
from these scores. We examine two major sources of test score pollu-
tion: (a) how public school personnel prepare students to take the
standardized test and (b) nonstandard practices and conditions under
which tests are administered. We also examine the apparent causes
of this pollution and its effects on testing practices in American
education.
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States is the standardized achievement test score. This
score is universally and uncritically accepted by the
public and many educators as a valid measure of educational
accomplishment (Haertel & Calfee, 1983). In a review of
testing practices related to standardized achievement testing,
Haladyna, Haas, and Nolen (1989) listed 29 possible uses of
standardized tests (see Table 1). These uses range from policy
analysis at the national level to parental review of their child’s
achievement. For instance, test scores are used to rank states
by the United States Department of Education in its annual
“‘Report Card,”” and by legislators and other government of-
ficials to assess educational effectiveness of states and school
districts. School boards and school district personnel use test
scores to determine the effectiveness of their districts and
schools within each district. Newspapers rank school districts
by test scores to bemoan the failure of education. Test scores
are used by some school district personnel to determine merit
pay and to make other personnel decisions. Real estate
agents use test scores to rate neighborhoods in terms of the
“‘quality of schools.”
Until recently, these test scores were used for a rather
limited set of purposes. Scores were used to group students
for instruction, evaluate and modify school district curricula,

T he coin of the realm in public education in the United
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plan instruction, diagnose achievement deficits, place
students into special programs (e.g., gifted, handicapped),
and help parents understand the general achievement levels
of their children. The considerable increase in the use of these
test scores might be attributed to the onset of the ““age of ac-
countability’” and an increased perceived need to evaluate
education at virtually all units of analysis (i.e., individuals,
classes, schools, school districts, states, and even the nation).

With the increased use of standardized achievement tests
has come pressure to raise scores, which in turn leads to in-
creased test score pollution. This pollution seriously affects
the truthfulness of test score interpretations and calls into
doubt the reaonableness of many of the uses listed in Table 1.

In this paper we will (a) define test score pollution, (b)
describe the nature and extent of two major sources of test
score pollution (student preparation and test administration
practices), (c) discuss factors leading to polluting practices,
and (d) suggest ways to combat test score pollution. But first,
validity of test score use should be discussed as a context for
the problem of test score pollution as it exists today.

The Validity Context

To validate a particular test use or interpretation, one should
provide evidence supporting the truthfulness of that use.
This fundamental principle is stated in standard 1.1 in the
Standards for Educational and Psychological Testing (1985, p. 13)
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Table 1
Consumers and Uses of Standardized Test Information

Consumer

Unit of analysis

National level
Allocation of resources to programs and priorities
Federal program evaluation (e.g., Chapter I)

State legislature/state department of education
Evaluate state’s status and progress relevant to standards
State program evaluation
Allocation of resources

Public (lay persons, press, school board members, parents)
Evaluate state’s status and progress relevant to standards
Diagnose achievement deficits
Develop expectations for future success in school

School districts—central administrators
Evaluate districts
Evaluate schools
Evaluate teachers
Evaluate curriculum
Evaluate instructional programs
Determine areas for revision of curriculum and instruction

School districts—building administrators
Evaluate school
Evaluate teacher
Grouping students for instruction
Placement into special programs

School districts—teachers
Grouping students for instruction
Evaluating and planning the curriculum
Evaluating and planning instruction
Evaluating teaching
Diagnosing achievement deficits
Promotion and graduation
Placement into special programs (e.g., gifted, handicapped)

Educational laboratories, centers, universities
Policy analysis
Evaluation studies
Other applied research
Basic research

Nation, state
State, program

State
State, program
District, school

District
Individual, school
Individual

District
Schools
Classroom
District
Program
District

School

Classroom
Individual
Individual

Individual
Classroom
Classroom
Classroom
Classroom, individual
Individual
Individual

All units
All units
All units
All units

and more completely discussed in chapters on validity in the
second and third editions of Educational Measurement (Cron-
bach, 1971; Messick, 1989). For the present purposes, the
validity of any standardized achievement test score use is
conceptualized in terms of a unified approach which em-
bodies both content and construct considerations (Messick,
1989). In this validity context, any standardized achievement
test score represents a generalized measure of accomplish-
ment of school curricula (Waldrop et al., 1982). As Mehrens
and Kaminski (1989) observed, the makers of standardized
achievement tests hold that their tests are merely a sample
from a broad achievement domain of knowledge and skills,
a view consistent with the conception of validity we are
using.

Cronbach addressed this issue and its relationship to test

preparation: Whenever it is critically important to master cer-

tain content, the knowledge that it will be tested produces

a desirable concentration of effort. On the other hand, learn-
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ing the answer to a set of questions is by no means the same
as acquiring understanding of whatever topic that question
represents (Cronbach, 1963, p. 681)

No single standardized achievement test represents a com-
plete mapping of the content of the school achievement do-
main, nor is it so intended by its publishers. Indeed, many
critics of standardized testing seek test use reform through
the use of multiple indicators that better represent the com-
plexity of school achievement. The December 1989 issue of
the Educational Researcher is devoted to this idea of expanding
the scope of educational achievement measurement.

Like the achievement domain, the causes of school
achievement are varied and complex, a fact that further com-
plicates the interpretation of achievement test scores. In
Walberg’s productivity model (1980) of school learning, for
example, school achievement is a function of a variety of fac-
tors, only some of which are under the influence of schools.
Schools can influence the quality and quantity of instruction,




motivation, and the learning environment, but they have lit-
tle or no effect on family and home environment, maturity,
and mental ability. Although researchers may disagree as to
the relative degrees of influence of these factors or to the ex-
tent they interact, there is little disagreement that all are
important.

Unfortunately, the consumers of school achievement test
scores have often used test results without considering the
complexity of achievement and its causes. Waldrop et al.
(1982) maintain that standardized tests typically lack the “‘in-
ference systems’’ necessary for many intended uses. For in-
stance, erroneously attributing the level of achievement test
scores to the influence of a single teacher, school, or school
district grossly oversimplifies the nature of these scores. This
misrepresentation seems to contribute to the growing fear
and loathing that teachers and administrators feel toward
standardized testing (Haas, Haladyna, & Nolen, 1989;
Nolen, Haladyna, & Haas, 1989; Smith, with others, 1990).

There have been an increasing number of critics of this in-
appropriate use of test scores (Haertel, 1986; Madaus, 1988;
Shepard, 1989). We believe that this increasing pressure to
produce high test scores, combined with a lack of under-
standing of the complexities of achievement and its causes,
has led to widespread practices that we have termed test score
pollution.

Test Score Pollution

Test score pollution, a concept based on the work of Messick
(1984), refers to factors affecting the truthfulness of a test
score interpretaton. Specifically, pollution increases or
decreases test performance without connection to the construct
represented by the test, producing construct-irrelevant test
score variance. Interpretations of these biased scores in-
fluence public opinion and policy and thus affect American
education at all levels. There is reason to believe that the
problem of test score pollution is pervasive in American
education.

Three main sources of test score pollution are (a) the way
schools and its personnel prepare students for tests, (b) test
administration activities or conditions, and (c) exogenous fac-
tors representing forces beyond the control of schools and
school personnel. Although this third factor is not part of the
present discussion, we mention it briefly here. There are
many factors believed to be causative agents of educational
achievement. The reporting of test scores without
acknowledging the influence of family, family mobility,
economic environment, proficiency with the English
language, and other such factors can lead both lay persons
and educators to draw invalid inferences from these test
scores. In this article however, we shall restrict the discus-
sion of pollution to two factors under the control of school
personnel.

Polluting Practices

Researchers have documented a number of activities aimed
at preparing students for tests (Haladyna et al., 1989;
Mehrens & Kaminski, 1989). These practices include (a)
teaching test-taking skills, (b) promoting student motivation
for the test, (c) developing a curriculum to match the test,
(d) preparing teaching objectives to match the test, (e) pre-
senting items similar to those presented on the test, (f) using
commercial materials specifically designed to improve test

performance, and (g) presenting before the test the actual
items to be tested.

Polluting practices also occur during the actual administra-
tion of the tests. These include (a) “’cleaning’” answer sheets
by darkening responses and erasing stray marks, (b) dismis-
sing low-achieving students on test days, and (c) interfering
with responses (e.g., giving hints or answers to students or
altering response sheets). Other conditions exist in and
around the testing situation that are known to influence test
scores. These include students’ anxiety, stress, fatigue, and
motivation, as well as the pace of performance on the test
as a function of the time available. This latter factor is also
known to interact with anxiety and to yield predictably poor
results (Matarazzo, 1972).

Table 2 provides our appraisal of the ethics of these prac-
tices. It must be emphasized that our views on which stu-
dent preparation and test administration practices are ethical
and unethical are not shared universally. Mehrens and
Kaminski (1989) suggest that, to some extent, the acceptabil-
ity of test preparation practices varies somewhat, depending
on the purpose of testing. Our views, summarized in Table
2, are based on the assumption that scores are and will con-
tinue to be used to compare the educational effectiveness of
teachers, administrators, classes, schools, districts, states,
and nations.

Despite the fact that some practices may be considered
ethical and others unethical, it must be noted that even
ethical practices are polluting if they are unevenly ad-

Table 2
A Continuum of Test Preparation Activities

Test preparation activity Degree of ethicality
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Training in testwiseness skills Ethical

Checking answer sheets to make
sure that each has been properly

completed Ethical'

Increasing student motivation to
perform on the test through
appeals to parents, students, and

teachers Ethical

Developing a curriculum based on

the content of the test Unethical

Preparing objectives based on items
on the test and teaching

accordingly Unethical

Presenting items similar to those on
the test

Using Scoring High or other score-
boosting activities

Unethical

Unethical

Dismissing low-achieving students on
testing day to artificially boost test

scores Highly unethical

Presenting items verbatim from the

test to be given Highly unethical

TEthical to the extent that the test publisher recommends it or to
the extent that all schools, classes, and students being compared
have the same service.




ministered within the unit of analysis being used for a par-
ticular test score interpretation. If one school district uses ex-
tensive test preparation programs for its students, is it valid
to compare the test scores with those of a neighboring district
where such test preparation does not take place?
Evidence of polluting test preparation and administration
practices has been accumulating. Mehrens and Kaminski
(1989) recently reviewed research on the variey of test
preparation practices listed in Table 2. They concluded that
indeed many of these tactics to improve test scores work
quite well, and they also recognized that many of these ac-
tivities tend to spuriously inflate test scores. Surveys and in-
terviews conducted in Arizona, a state which mandates an-
nual standardized achievement testing of all students in
Grades 2 through 11, reveal widespread use of questionable
and blatantly unethical practices to boost test scores (Haas
et al., 1989; Nolen et al., 1989; Smith, with others, 1990).

Ethical Test Preparation Activities

Table 2 lists three classes of ethical activities to prepare
students for standardized achievement tests. Training in
testwiseness skills includes familiarizing students with the
formats of answer sheets and test items and teaching general
strategies for optimum performance on multiple-choice tests.
Sarnacki (1979) provides a useful review of the methods and
the effectiveness of these methods on test performance. Most
(although not all) of our respondents indicated that such
training was routine in their school or district (Haas et al.,
1989; Nolen et al., 1989). Most respondents also reported
various ethical strategies for increasing performance on these
tests, such as demonstrating marking procedures (68.7%),
sending notes home to parents about rest and nutrition
(70.9%), encouraging attendance (92.6%), and discussing the
purpose and importance of the tests (75.0%). It was also
reported that some school districts check answer sheets very
carefully for proper completion, whereas others do not.
Variations in handling answer sheets mean that some schools
or districts are disadvantaged by sloppy marking.

These surveys reveal that not all school districts practice
the same kinds of ethical test preparation or in equal
amounts. Although such practices should be encouraged and
continued, as pointed out earlier in this article, the unequal
application of these practices within a unit of analysis also
pollutes test scores.

Unethical Test Preparation and Administration Activities

Both survey and interview responses indicated that certain
unethical practices which inflate test scores without concur-
rently raising students achievement level were common in
their school or district (Haas et al., 1989; Nolen et al., 1989).
The elementary level teachers reported that 41.2% of them
used commercial test preparation materials which, in addi-
tion to familiarizing students with test formats, teaches or
reviews skills to be tested. Use of these materials may start
several months prior to the test and may occur on a weekly
or even daily basis. Mehrens and Kaminski (1989) have
voiced the strongest objection to the ethics of using these test
preparation programs, and their review is a most compel-
ling argument against the continuation of this practice.

In addition to commercial packages, many educators
reported that district curriculum and objectives had been
““aligned”” to the particular achievement test given (Haladyna
et al., 1989). More informal alignment also occurs: Nolen et
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al., (1989) reported 8.5% of secondary level teachers and 10%
of elementary school teachers teach students items from the
current year’s test.

We found evidence of nonstandard administration in both
the survey and interview studies (Haas et al., 1989; Nolen
et al., 1989). On the survey, 8% of the elementary school
teachers reported deviations in reading test directions or in-
creasing testing time, and more than a third stated that they
weren't sure if they followed prescribed procedures exactly.

When does nonstandard administration become cheating?
Some interviewees discussed helping students select
answers for some items during the test, and 14.2% of survey
respondents offered rewards for test completion. Some in-
terviewees reported that low-achieving students were ex-
cused from taking the test by being dismissed or sent on field
trips during test week. Such tactics will increase or ensure
a much higher performance than deserved.

Undetected instances of cheating lead to false interpreta-
tions of test performance, one source of test score pollution.
Collective damage occurs because of cheating. Teaching the
items from the test or changing students’ responses on the
answer sheet leads to gross misinterpretations of student
achievement. Less obviously unethical (and so perhaps more
insidious) actions such as aligning curricula to the content
of a particular achievement test, or extensive practice with
alternate forms or commercial preparation packages, have
a wider effect and can lead to misinterpretations of dif-
ferences among schools and districts. By any reasonable
standard, the extensiveness of score-polluting practices re-
vealed in the reports reviewed here is staggering. As small
as the percentages reported in various studies are, when
multiplied by the millions of students taking these tests, the
number of flawed results must be quite large.

A Climate for Test Score Pollution

Many of the current uses of test scores have been character-
ized as ‘‘high stakes’’ (Madaus, 1988) because tangible con-
sequences depend upon test scores. When teachers’ and
principals’ employment or salary advancement is linked to
student performance on such tests, the stakes are indeed
high.

As the number of uses for standardized achievement test
scores has increased, so has the pressure to raise these scores.
In a recent interview, George Madaus said:

When the stakes are high, people are going to find ways to
have test scores go up. .. The school will look better, but
the skill levels will not necessarily be going up. You may
have succeeded only in corrupting the inferences you
wanted to make from the tests. (Brandt, 1989, p. 26)

This point has been made in a number of other contexts and
times (e.g., Frederiksen, 1984).

Educators themselves may vary considerably on what
preparation and administration practices they see as
““cheating.”” Gonzales (1985, cited in Mehrens & Kaminski,
1989) surveyed teachers in one school district and found that
11% did not consider teaching students by using actual test
items to be cheating. Thus some educators may be deluded
into thinking that any practice that boosts scores is legitimate.

Cheating occurs in situations where the consequences of
success or failure are important and where confidence in a
successful outcome is not complete. It is more likely to oc-
cur when individuals are self-aware and comparing them-




selves to an external standard of performance (Malcolm &
Ng, 1989). Earlier we established that the general public, the
media, and politicians view standardized achievement test
performance as an important indicator of academic effec-
tiveness. It is clear that results have important consequences
for individual teachers and administrators, as well as for
districts, and that results (for schools or districts) are likely
to be made public.

In high-stakes testing, many school personnel have an op-
portunity to ‘“‘optimize’’ their students’ performance,
without necessarily increasing achievement. Although most
educators who engage in what we have called unethical
preparation and administration practices probably do not
consider these activities as cheating, it is clear that the result
is the same: polluted test scores.

Until there is serious
reform in the way schools
prepare students to take
standardized achievement
tests, test results will con-
tinue to misrepresent
American public education
and its accomplishments.

The fact that our respondents expressed considerable
doubt as to the validity of scores obtained under the present
system (a finding similar to data reported by Smith and
others, 1990) suggests that many are aware of the problem
of test score pollution and the external conditions that lead
to polluting practices. As one anonymous teacher eloquently
wrote (Haas et al., 1989):

They [the tests] do not, in my opinion, reflect a student’s
progress. I resent the amount of teaching time it takes from
my year to prep for the test. I feel that in order for their scores
to be competitive, I must use that time, when it could be
more effectively used for other learning purposes than test
performance. (p. 96)

The majority of our participants stated that they felt
pressure to increase student scores, but fewer than 20% felt
the scores reflected a single year’s learning. The extent of the
pressure to raise scores varies from school to school and from
district to district (a fact which in itself almost guarantees bla-
tant attempts to boost test scores). It is clear from their com-
ments that many teachers and administrators feel they are
““under the gun’’ (Haas et al., 1989):

It is a shame that people feel the need to evaluate one’s
achievement from marks on a bubble sheet. We as teachers
are pressured to teach to the test. This is an absurd way to
go about educating children. I feel that if  am pressured any
more to do well on the TEST, then I will do everything I can
to make sure my kids do well. . .even cheat. . . .Is the real
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world a bubble sheet in which we base our decisions and
our moral values? (p. 128)

The moral dilemma presented to teachers and ad-
ministrators is more complex than it might seem. Smith, with
others, (1990) wrote that teachers face the dissonance of
matching their daily, intimate observation of each child with
test results. This “‘interpretive context’”” is unique to the
teacher of a classroom of children. Teachers report a consis-
tent lack of belief in these test results and in particular with
how the results are used (Haas et al., 1989; Nolen et al., 1989;
Smith with others, 1990). Although teachers and adminis-
trators participate in efforts to raise test scores, as one elemen-
tary school principal commented, ““we suffer a collective guilt
in the process.”

Back to the Standards

Messick (1975) stated that when one is considering the use
of test scores for evaluation, not only the validity of the score
interpretation but also the consequences of using the score
in a particular way must be considered. The Standards for
Educational and Psychological Testing makes clear that certain
conditions must exist for public use of tests. The most vital
of these conditions is that any test use must be supported
by evidence attesting to the truthfulness of interpretations
and the reasonableness of the use of these scores. The cur-
rent overemphasis on standardized achievement test scores
has created conditions under which they are badly polluted
by test preparation activities, administration practices, and
other conditions. Further, scores are reported without the
context which may be critical to their interpretation. As a
result, the uses of test results listed in Table 1 become
questionable.

Until there is serious reform in the way schools prepare
students to take standardized achievement tests, test results
will continue to misrepresent American public education and
its accomplishments. However, as long as test scores remain
the single most important index of educational effectiveness,
such reform is unlikely to take place. The educational
research community must do its part to discourage polluting
practices, as well as to educate the public about the problems
inherent in overreliance upon standardized achievement test
scores. More important, researchers, other educators, and
policymakers must work together to develop means of
evaluating educational effectiveness that accurately represent
a school or district’s progress toward a broad range of im-
portant educational goals. This work is beginning in a
number of states, including Arizona, where our research was
conducted.

As new evalution tools are developed, however, their use
must also be examined carefully lest the problems we have
discussed here continue. New forms of school achievement
testing are still subject to the polluting influence we have
described. We must look not only at what these new in-
struments tell us about student achievement but also at the
ways in which students are prepared for and participate in
the evaluation. As Messick, in his essay on meaning and
values in measurement and evaluation (1975), writes,

To judge the value of an outcome or end, one should under-
stand the nature of the processes or means that led to that
end, as Dewey (1939) emphasized in his principle of the
means-end continuum: it’s not just that the means are ap-
praised in terms of the ends they lead to, but ends are ap-
praised in terms of the means that produce them. (p. 963)
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and do not represent the official position of the Arizona Department of
Education or the Arizona legislature.

Alex Kozulin

$29.95 cloth

A B|o€rophy

OZU n
Alex Kozulin, translator of Vygotsky's work and distinguished Russian-American
psychologist, has written the first major intellectual biography about Vygotsky's
theories and their relationship to 20thcentury Russian and Western intellectual
culture. He traces Vygotsky's ideas to their origins in his early essays on literary
criticism, Jewish culture, and the psychology of art, and he explicates brilliantly
his psychological theory of language, thought, and development.

Voices of the Mind

A Sociocultural Approach to Mediated Action
lames V. Werlsch

s Psychology

ldeas

Harvard University Press
79 Garden Street
Cambridge, MA 02138 (617} 4952480

$24.95 cloth

James Wertsch, integrating a broad array of theoretical work, particularly that of
Vygotsky and Bakhtin, outlines in this book an approach to mental functioning that
stresses its inherent cultural, historical, and institutional context. A critical aspect
of this approach is the cultural tools or “mediation means” that shape both social
and individual processes. In considering how these mediation means—especially
language—emerge in social history and in organizing the settings in which human
beings are socialized, Wertsch achieves fresh insights into essential areas of
human mental functioning that are typically unexplored or misunderstood.

JUNE-JULY 1991 7




http://www.jstor.org

LINKED CITATIONS
-Pagelof2-

You have printed the following article:

Raising Standardized Achievement Test Scores and the Origins of Test Score Pollution
Thomas M. Haladyna; Susan Bobbit Nolen; Nancy S. Haas

Educational Researcher, Vol. 20, No. 5. (Jun. - Jul., 1991), pp. 2-7.

Stable URL:

http://links.jstor.org/sici 2sici=0013-189X %628199106%2F07%62920%3A 5%3C2%3A RSA TSA%3E2.0.CO%3B2-S

This article references the following linked citations. If you are trying to access articles from an
off-campus location, you may be required to first logon via your library web site to access JSTOR. Please
visit your library's website or contact a librarian to learn about options for remote access to JSTOR.

References

TheValid Use of Student Performance M easuresfor Teacher Evaluation
Edward Haertel

Educational Evaluation and Policy Analysis, Vol. 8, No. 1. (Spring, 1986), pp. 45-60.
Stable URL:
http:/links.jstor.org/sici 2si ci=0162-3737%28198621%298%3A 1%63C45%3A TV UOSP%3E2.0.CO%3B2-T

School Achievement: Thinking about What to Test
Edward Haertel; Robert Calfee

Journal of Educational Measurement, Vol. 20, No. 2, [Linking Achievement Testing]. (Summer,
1983), pp. 119-132.
Stable URL:

http://links.jstor.org/sici?sici=0022-0655%28198322%2920%3A 2%3C119%3A SATAWT %3E2.0.CO%3B2-I

The Psychology of Educational M easur ement

Samuel Messick

Journal of Educational Measurement, Vol. 21, No. 3. (Autumn, 1984), pp. 215-237.

Stable URL:

http:/links.jstor.org/sici 2si ci=0022-0655%28198423%2921%3A 3%3C215%3A TPOEM %3E2.0.CO%3B2-0

An Examination of Test-Wisenessin the Cognitive Test Domain

Randolph E. Sarnacki

Review of Educational Research, Val. 49, No. 2. (Spring, 1979), pp. 252-279.
Stable URL:

http://links.jstor.ora/si ci ?sici=0034-6543%28197921%2949%3A 2%3C252%3AAEOTI T%3E2.0.CO%3B2-6


http://links.jstor.org/sici?sici=0013-189X%28199106%2F07%2920%3A5%3C2%3ARSATSA%3E2.0.CO%3B2-S&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0162-3737%28198621%298%3A1%3C45%3ATVUOSP%3E2.0.CO%3B2-T&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0022-0655%28198322%2920%3A2%3C119%3ASATAWT%3E2.0.CO%3B2-I&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0022-0655%28198423%2921%3A3%3C215%3ATPOEM%3E2.0.CO%3B2-0&origin=JSTOR-pdf
http://links.jstor.org/sici?sici=0034-6543%28197921%2949%3A2%3C252%3AAEOTIT%3E2.0.CO%3B2-6&origin=JSTOR-pdf

http://www.jstor.org

LINKED CITATIONS
-Page2of 2-

A Framework for Analyzing the Inference Structure of Educational Achievement Tests

James L. Wardrop; Thomas H. Anderson; Wells Hively; C. Nicholas Hastings; Richard |. Anderson;
Keith E. Muller

Journal of Educational Measurement, Vol. 19, No. 1. (Spring, 1982), pp. 1-18.

Stable URL:

http://links.jstor.org/si ci ?sici=0022-0655%28198221%2919%3A 1%3C1%3AAFFATI %3E2.0.CO%3B2-A



http://links.jstor.org/sici?sici=0022-0655%28198221%2919%3A1%3C1%3AAFFATI%3E2.0.CO%3B2-A&origin=JSTOR-pdf

