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Recently, a government commission was appointed to assess
the nation's educational system and report back to the executive
branch how they viewed the educational system against world
standards. The twenty-five member commission reported that the
current educational system was ocutmoded, uncreative, rigid and
inhibiting. More specifically, the commission reported that

Despite its merit, the main thrust of this country's

educaticn has been to have students memorize information

and facts. The development of the ability to think and
judge on one's own and the development of creativity has

been hampered. Too many stereotyped persons without
arked individuality have been produced." (Clyde Haberman,

"Japan's School System Fails to Pass a Hard Nosed Test,"

New York Times, June 12, 1985, p. F-1, reporting the

results of the Japanese government appointed Ad Hoc Council

on Education).

Although in the United States, we have recently had a spate
of similar government reports or our educational system, the
report described above was commissioned by the Japanese
government to assess their own system; the results were quite
negative. This national judgment comes at a time when we in the
United States are seeking answers to our many educational
problems and in many cases are looking to the Japanese as a model
and possible answer.

The contrast is interesting-- we seeking models and answers
from the Japanese and the Japanese questioning their own system;
often reflecting on ours as more humane, creative, and advanced.
Analysis of the Japanese experience comes from many quarters:
Japan scholars in this country, educators in the United States,
international teams studying educational performance, and

Japanese commentators themselves. In this document we attempt to

assess the quality, quantity, scope, content, and general




usefulness of much of this literature. In doing so, we hope that
we will have put in perspective the current debate on education
in the United States vis a vis the perceived "educational
miracle" in Japan.

Our task was to conduct a review and conceptual analysis of
the extant literature on the ~haracteristics cf studencs in Japan
and of the factors influencing those characteristics. The
breadth of the charge was intended to be exhaustive. Both
qualitative and quantitative information from English and
Japanese sources about cognitive, non-cognitive, and behavioral
characteristics of students and factors influencing them were of
interest. Moreover, this information was desired about students
from both elementary and secondary levels and for special
populations of dropouts, gifted, learning disabled and private
education students. In addition to the literature analysis, we
were asked to judge the quality and credibility of each citation
source.

As one might expeét given the enormity of the charge, the
chasm between desirable and deliverable is quite large. Given
the resources and time allotted for the prcject, we were unable
to pursue all elements of the review and analysis with equivalent
determination and depth of penetration. In some cases, the
reports simply weren't obtainable within a reasonable time frame;
this proved to be true for certain governmental reports
(typically written in Japanese) and fugitive drafts from ongoing
studies of Japanese students. In other instances, there were

hardly any data to begin with; rather the judgment or
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interpretation about some aspect of Japanese students was based
only on the observations and impressions of a (typically)
knowledgeable observer of Japanese society and educational
system. While reports of the latter type may be no less accurate
than those based on empirical data collections across a number of
students and preferably locales, the fact remains that oftentimes
ig is hard to document the source of the interpretations

generated.

Sources of Citations

Rather than continue to recite the litany of what we were

unable to do, we instead describe our literature search effort
and its yield and the implications of that yield for the
substance of this report. The primary sources of citations were
the standard ones: bibliographic search services, chaining from
the references in well-known publications and in citations found
through the bibliographic search, and direct solicitation of
reports and citations from selected scholars involved in major
comparative studies of Japanese and American schooling. Our
project monitor also passed along references and unpublished
reports that he obtained through his involvement in the U.S.
Japan Study Group. Finally, a few Japanese reports were obtained
from direct contacts with the Japanese Ministry of Education
(Hawkins) and through work on the Second International
Mathematics Study (Burstein).
Bibliographic Search Services

Two major bibliographic search services were examined during

the review. Early in the project, both the CIJE (typically




journal articles) and RIE (more fugitive documents and reports)
listings of the ERIC system were queried for any citation on
elementary and secondary education in Japan for the period 1966
to the present (June 1985). This search yielded 245 citations
with their accompanying abstracts (when available). We then
independently examined the citation listing tc select those
reports that fell within the bounds of our assignment.
Basically, citations were eliminated from further consideration
if they appeared to contain no data on student characteristics
(typically a description of a specific curriculum project or
unit) or were unlikely tu be accessible during the timeframe
allotted for the review (e.g., dated government reports in
Japanese, unpublished conference proceedings on topics tangential
to the present purpose). We then divided the remaining citations
according to our chosen report responsibilities and sought to
obtain copies of available documents. The total yield from this
effort was approximate}y 40 citations which contributed to the
writing of this report. (There were roughly a similar number
that were obtained but were eliminated upon closer examination.)
The other major bibliographic source that was searched was
the Social Science Citation Index (SSCI). This search was more
limited. Starting with 1985 and working backwards, all citations
involving descriptors such as nJapanese education, Japanese /
schooling, Japan achievement, Japan attitudes. Japan students"
were identified. Then potentially pertinent referen-es cited in
the articles identified by these descriptors were also

jdentified. The resulting list of reports (roughly 50 during the




per’ >a 1982-1985) were culled for overlaps with the ERIC
citations. Book reviews and tangentially relevant references were
also eliminated, and then a library search for the remaining
citations was carried out. The yield from this effort was
relatively molest. After elimination of overlap with the ERIC
search, only a few citations from the psychology literature
remained (mainly about the ccmparative intelligence debate and studies
conducted by Stevenson and his colleagues). Overall less than 10
new references were identified through this examination.

Moreover, since the number of citations diminished rapidly as we
went back in time, the decision was made to stop arbitrarily

after considering only 4 years of the SSCI.

To sum up our examination of two major bibliographic sources
that contain citations to reports addressing educationally relevant
literature, and presumably a subset of the literature dealing with
the characteristics of -Japanese students, yielded less than 50
separate, pertinent citations (that we could identify and obtain).
This does not mean that there are only a relative handful of parers
with some modicum of information regarding Japanese education. But
it does appear that only a limited subset (written in English)
contain minimally acceptable amounts of empirical data on Japanese
students. The number would have been somewhat greater if we had
been able to obtain more of the documents produced (in Japanese) by
various Japanese governmental agencies, especially if these reports
contained more than the raw statistical tabulations that
predominate in the few reports we examined. But once one gets
beyond a few widely cited books (Cummings, Reischauer, Vogel,

El{[‘CRohlen) and a limited number of highly prolific (in terms of
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primary and secondary reports of data analyses) studies (we return
to the latter shortly), the remaining pickings are rather slim.

"popular Accounts", Best Sellers, and the Press

In addition to journal articles and reports of empirical
investigations, there were a nurber of other sources of
information on Japanese education that were considered. In this
section we identify these sources and characterize how they were
used in our review and analysis.

Journalistic accounts. Given the strong belief within the
American business community that the quality of the Japanese
educational system has a great deal to do with their high level
ot econcmic productivity, it is not surprising that there has
bezn substantial journalistic coverage of Japanese performance
and its presumed antecedents in recent years. Major news
magazines (Newsweek) and newspapers (New York Times, Dallas Times
Herald) have published accounts which mix secondary reports of
highly aggregated results (rankings derived from "national total
or average scores") from comparative empirical studies with
journalistic observations and interviews (with Japanese
governmental, business, and educational leaders as well as
students, teachers, administrators and parents) to weave
oftentimes seductively clear portrayals of an effectively and
efficiently functioning system. (The Japanese print media also
provide especially heavy ccverage of educational issues, in much
greater detail and frequency than the annual results from state
and district testing programs, but with more critical judgments

about their system's success.)




These journalistic accounts heighten public awareness and
interest in the gquality of American education in comparison with
that in Japan. As such they have served to build cthe consensus
for action on the educational front and have focussed policy
makers' attention on the questions of educatiocnal ¢oals,
accomplishments and progress. Nevertheless, the empirical
support for journalistic judgments of the comparative efficacy of
Japanese education tends to be either limited, unclear, or dated.
By either the standards of scholarship or of policy analysis, the
documentary support for journalistic interpretations is typically
weak. As a consequence, while our analysis of the
characteristics of Japanese students will consider many of the
same themes as have appeared in newspapers and magazines and
will, in a few cases, examine the same data sources, the
journalistic reports themselves will receive conly scant coverage
"in what follows.

"Popular accounts”. within the educaiional literature, there

have also been numerous citations regarding Japanese education ia

journals known more for popular accounts of educational issues than

for the reporting of in-depth empirical investigations. Brief
articles in journals such as Phi Delta Kappan (e.g., Cogan, 1984;
Kirst, 1981; walberg, 1984) and Educational Leadership (e.g.,
Schiller & Walberg, 1982) provide American educators important
glimpses of the educational environment in Japan. As with the
journalistic treatments, these popular accounts serve co focus
attention, in a lucid broadly accessible way, on issues and

implications from the Japanese educational system that might




reflect on American educational reform efforts. These accounts
seldom contain the empirical evidence for their interpretations,
but their citation documentation is generally superior to that for
newspaper and magazine articles.

Our use of these popular accounts of Japanese education (as
well as their more scholarly essay counterparts in journals such
as Daedalus (Walberg, 1983) and Publig Interest (Lerner, 1982;
white, 1984; Wolf, 1983)) has been more extensive than was the
case with newspaper and magazine citations. These reports tended
to provide reasonably supported analyses regarding issues such as
the relative performance of Japanese and American students, the
societal, sccial, and educational antecedents of Japanese
performance, and the implications of Japan's educational
experiences for the United States. In most instances our analyses
will draw upon themes derived from such accounts and examine the
documentary support for this "popular wisdom". In addition, we
depended upon many of these sources for the citations necessary
to begin the documentaéion process.

Major books. The third source of citations considered in this
section are the major books that devote significant attention to
Japanese education. The emphasis herr is on the word
"significant". Recischauer's widely cited treatises on Japan
consider education as part of the backdrop for characterizing
Japanese society and culture rather than the other way around (our
present interest); Vogel's (1979) concern for Japanese ecucation is
more as an explanation of rapid economic advancement than as a

primary target of his analysis. Neither »f these books, nor
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nor similar treatments from this genre, figured significantly in
our review efforts.

Two relatively recent book-length treatments of schooling in
Japan (Cummings, 1980; Rohlen, 1983) were considered in some
depth in our review. These two works evolve from a comparative
education tradition and mix on-site observation and interaction
within the Japanese society and educational system with syntheses
of the empirical literature to present a vivid picture of a
significant segment of the school systen.

Rohlen's study is particularly penetrating. He combines what
are essentially case studies of five Japanese high schools of
different types (in terms of academic orientation) within the
same community with survey data gathered from samples of students
within these schools to provide a micro-examination of the nature
and consequences of educational stratificaticn in Japanese
secondary schools. We will use both Rohlen's empirical Jdata and
his insights in our own analyses.

"Comparative Studies"

Despite the avéilability of the diverse array of information
sources already described, the core of a literature analysis of
the sort intended here (i.e., an examination of student
characteristics and factors influencing them) must be the body of
reports on empirical investigations conducted pertinent to the
topic. whether one views the scholar's (or analyst's) role as
reflective (i.e., perceptions and interpretations derived from
empirical evidence) or proactive (perczptions and beliefs derived
from conceptual, philosophical and theoretical analyses determine

the selection of empirical evidence used to support

12




interpretations), or somewhere in between, at some point there is
a need for empirical data. The data used by the analyst may have
been self-collected expressly for the purpose in a given report
or gathered by others for entirely different reasons. Regardless
of who and why it was collected, questions of data quality and
pertinence to the issues of interest warrant attention.

As our work progressed, we were struck by several features
of the extant empirical literature on the characteristics of
Japanese students that to a great extent determined our
analytical strategy. First, there is not a substantial
contemporary empirical literature on the characteristics of pre-
collegiate Japanese students written in English. The final yield
of books, journal articles, government reports, conference
presentations and unpublished reports considered in our analysis
'was less than 100 citatior . Second, even this number is
misleading. A rough count suggests that almost half of our
references rely on a total of only seven distinct data collection
efforts for their eﬁpirical evidence (see below). Third, of the
remaining studies that do not rely on one of the "seven", very
few are based on significant samples (in terms of size and
representativeness) of Japanese students. Moreover, the reports
on these other samples tend to be unpublished and not very well
documented (in part because they are recent additions to the
literature).

The primary implication of the above is that our analysis
will be strongly influenced by the nature and calibre of only a

few primary data sources. The seven sources alluded to above
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differ in a number of ways. Three data bases were generated by
cross-national studies of educational achievement collected under
the auspices of the International Association for the Evaluation
of Educational Achievement (IEA; International Study of
Achievement in Mathematics (Husen, 1967; hereafter denoted as
FIMS); The IEA Six Subjects Survey of Science Achievement (Comber
& Keeves, 1973); The Second International Mathematics Study
(Travers et al., in progress; hereafter denoted as SIMS); A
Second International Science Study is currently underway but the
data are unavailable at this time. The IEA studies collected
primarily survey and achievement test data on large
representative samples of students at fixed age or grade levels
alung with survey data from teachers and building administrators
in the participating students' schools. As a set, IEA surveys are
the most widely used empirical evidence in analyses of the
comparative educational performance of Japanese and American
students even though data from FIMS is over 20 years old and the
Science data wer=s collgcted prior to 1970. Moreover, IEA data on
Japan is limited to science and mathematics even though cross-
naticnal studies in the areas of mother tongue, literature,
civics education, English as a foreign language, Freach as a
foreign language, and written composition have also been carried

out L]

The IEA data bases are unigue resources for the comparative

examination of Japanese and American schooling in mathematics and

sclences. The only other significant data source that has
attempted to cover the same general terrain comes from t! . study

of mathematics productivity carried out by Harnisch and Sato.
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Their data were collected from a nationally representative sample
of Japanese upper secondary school students by the Nippon
Electric Company (Sato's employer) and a random sample of
Illinois high school students collected through that state's
assessment program.

The remaining data sources involve smaller and possibly less
representative samples. The study conducted by Harold Stevenson
and his colleagues compares cognitive abilities, and reading and
mathematics pesformance of first and fifth grade students from
Japan, the United States, and Taiwan. Their subjects were a
stratified random sample of students from 40 classrooms (20 at
each grade level) in 10 elementary schools selected to randomly
represent the elemeatary schools in a single metropolitan area in
each country. The Japanese (Sendai) and American (Minneapolis)
cities were chosen to be comparable in size, general economic
conditions, and cultural status within their countries
(essentially economipally successful cities with little heavy
industry and small minority populations). In addition to test
data, detailed cuzriculum analyses, parent interviews and
classroom observations were conducted. In essence, the Stevenson
et al study involved a more fine-grained analysis of learniag and
its correlates than the larger surveys but accomplished this
precision through intense study of presumably comparakle but non-
nationally representative samples.

with the exception of the IEA SIMS study, all the sources
considered involved strictly cross-sectional data collection.

The only major comparative longitudinal data source identified
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involved the collaboration of Robert Hess and Hiroshi Azuma in
parallel studies of cognitive socialization and development.
Hess, Azuma and their colleagues gathered primarily cognitive
ability and developmental data collected in a comparable way
although not always using the same instruments. Their study
samples were quite small, consisting initially of 58 Japanese and
67 American mother-child pairs starting when the children were
approximately 3 years and 8 months of age. All American children
were Caucasian and were initially recruited from preschools and
day care centers in the San Francisco Bay area. The locale from
which the Japanese families was selected is unspecified in the
various reports. This study had two rounds of data collection.
During the initial round (conducted during the period 1972-1977),
interview, observation and cognitive task data were gathered from
parents and children when the children were ajes 3 years 8 months
old, 4, 5, and 6. At the follow-up phase f(involving 47 American
and 44 Japanese families), Japanese children were age 11 and
American children age 12. Maternal child rearing practices and
causal attributions'and their relationships to cognitive
development were the primary substantive foci of the
investigation. The tradeoffs between power and
representativeness, on the one hand, and detailed depiction of
development, on the other, are obvious for the Hess-Azuma study.
Nevertheless, it remains the only longitudinal data base of any
conéequence comparing Japanese and American cognitive development
prior to and through the elementary school years.

The last multiply cited data scurce from our list is less of

a data collection effort than a data interpretation debate.

13
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Richard Lynn started the debate by concluding from the Japanese
standardization of the Wechsler Intelligence Scale for Children
(WISC; Lynn, 1977, 1982) that Japanese children have
significantly higher mean 1Q's than American children and the
difference is growing. This interpretation launched a series of
exchanges with other scholars in the journal Nature (Flynn, 1983;
Lynn, 1983; Stevenson & Azuma 1983; Vining, 1983). Despite its
secondary use of the WIsC data, we consider Lynn's handling of
these data to be the primary scurce for our analysis. And, as
intelligence is one of the characteristics of interest in our
review and there 1s very little comparative data other than this
source (and others already cited), we will examine Lynn-generated
intelligence debate in our later discussion.
Constraints on the Literature Analzéis

Before turning to the examination of specific categor.es of
characteristics of Japanese students, it is important to make
clear certain conditions we placed on our selection of
literature. First, we decided to consider only the most .
contemporary literature in characterizing Japanese students. With
the exception of those citations that contribute to the
historical context that accounts for the current goals and
structure of Japanese schooling, virtually all of the sources we
consider were published during the past 20 years. Even among
these citations, those referring to investigations begun during
the past 10 years predominate. At certain points, data gathered
in the early 60's (or earlier) will be cited ( e.g., the First

International Mathematics Study (FIMS; Husen, 1967)). When
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this occurs, the purpose is to establish educational and

social trends for the populations of interest.

The justification for a concentration on contemporary
1iterature is that while a knowledge of the past may be necessary
to understand the present, our purpose in conducting this
examination is to ascertain the current status and functioning of
Japanese society with respect to the attributes of its children.
By mcdern American standards, the Japanese educational and social
system has gone through a long period of stability, certainly
much more so than American society during the past 20 years.
Moreover, the educational contrast between Japan and the United
States during this period is the source of recent interest among
American political, business, and educational leaders.

The second major condition placed on our literature
selection was that whenever possible, the empirical support for
a given report's analysis and interpretations should include
comparative data for both Japan and the United States. This did
not necessarily mean that the studies had to collect data in both
countries or use thé exact same questions. Rather our concern
here was that implications of isolated facts about Japanese
students (e.g., the percentage of students from a given study who
could add complex fractions) are difficult to interpret from an
American perspective without some notion about comparable
attributes in our own society. While we are certainly aware that
exact comparability of samples and questions across cultures is
virtually impossible, there seems to be no way to avoid
comparison of the results from the two countries to properly

inform educational policy and practice in the United States.
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In essence, then, we are conducting an analysis of the
contemporary literature on characteristics of Japanese students
with explicit emphasis on empirical evidence that will allow
comparison with similar attributes of students in the United
States. In this way we hope to arrive at insights that are most
likely to shed light on the implications of Japanese data for

American educational reform.

Cognitive Characteristics

Virtually every newspaper article, book, and popular account
dealing with the achievements of Japanese students point to
their pattern of exceptional performance in comparison to
students from other countries. For the most part, these
judgments (by Cummings (1980), Lerner (1982), Rohlen (1983),
Schiller and Walberg (1984) and Walberg (1983), among others) are
based on secondary interpretations of the overall test
performance results from the First International Mathematics
Study (Husen, 1967) and the IEA Six Subjects Science Study
(Comber and Keeves, 1973). Thus tae primary basis for most
contemporary judgments about the exceptionality of Japanese
schooling rests on highly aggregated data in a limited range of
subject matter from studies conducted over 15 years ago.

Given the purpose of our analysis, it is reasonable to
approach our task by addressing several specific questions that
get to the heart of the issue of whether the evidence of Japanese
academic superiority is solid or illusory. To us the pertinent

questions are as follows:
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1. Are recent accounts of the Japanese performance on the
earlier IEA studies an accurate and complete portrayal
of the data from those studies?

2. If so, do the Japanese accomplishments in the earlier
IEA studies persist, as reflected in more recent IEA
data?

3. Is there comparative evidence, separate from the IEA
studies, that corroborates or contradicts this body of
work?

4. With respect to a given content area (e.g.,
mathematics), is the performance of Japanese students
uniformly or differentially exceptional?

5. Is the performance of Japanese students uniformly
exceptional (comparatively) across all content areas?

6. Is the performance of Japanese students uniformly
exceptional for all age groups?

7. Aside from measures of academic achievement, what
evidence is available about the comparative cognitive
abilities of Japanese students?

8. How uniform is the performance of students within Japan?
Do certain segments (defined by sex, social class, ethnicity,
etc.) exhibit higher achievement than cthers?

The evidence available to address this set of questions is

derived primarily from the seven studies mentioned earlier. The

major sources of cognitive performance information are described

briefly in Table 1. In the remainder of this section, we present

the basic results from each study and then attempt to synthesize

the results across studies to respond to the questions regarding
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cognitive perforuance of Japanese students.

IEA First International Mathematics Study.

The First International Mathematics Study (FIMS; Husen,
1967) collected data on mathematics performance and other
characteristics from students, teachers, and other school
officials from twelve countries (Australia, Belgium, England,
Finland, France, Germany, Israel, Japan, The Netherlands,
Scotland, Sweden, United States). Actual data collection was
carried cut during the period January through June 1964 in most
countries. The target populations of students were 13-year-olds
(Popuidation la), students in the grade group corresponding to 13-
year-olds (Population 1lb), students in their final year of
secondary school taking a course of study with a significant
mathematics emphasis (Population 3a; this group will be referred
to as the mathematics students below), and students in their
terminal year of secondary school taking a course of study that
does not have a significant mathematics emphasis (Population 3b;
referred to as the non-mathematics students below). Japan
apparently surveyed a single sample of 13-year-olds so that its
data for Populations la and lb were the same. 1In what follows,
we will use the age (Population la) rather than grade-based
sample for our analysis.

Description of Sampling and Measures. The chapter on
sampling in the report (written by Gilbert Peaker) does not
provide substantial detail about the procedures and execution in
individual countries. Apparently, the Japanese sample was a two-

stage (schools and students) stratified random sample of each
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population, and according to peaker, was executed exceptionally
well. (The u.s. chose a three-stage stratified sample (areas
(presumably districts). schools, students) and was reasonably
successful in its execution according to peaker.)

The test administered to 13-year-olds contained 70 items
(10 completion, 60 multiple choice) covering primarily topics in
arithmetic, algebra, and geometry. In the report subscores are
also provided for items categorized as lower process, higher
process, word problems (labeled nyerbal” in the report),
computational, new mathematics, pasic and advanced arithmetic.
The nonmathematics group of terminal year students (Population
3p) were administered a 58-item test covering analytical
geometry, analysis., and sets in addition to the content areas
contained in the test raken by l3-year-olds. Twenty three items
were common to pPopulations 1a, 1lb. and 3b. In addition to
scores reported by content area, subscores in all catejories used
with the l3-year-olds except pasic arithmetic were also reported.
The terminal year mathematics gtudents (Population 3a) were
administered a 69-item test covering the content areas of
algebra, geometIy, analytical geometry, analysis, sets, logic,
and calculus. Twenty oneé jtems were common petween the tests
taken by Populations 3a and 3b. As with the other populations,
subscores of items categorized as lower process, higher process.,
word problems, and computational were also reported for the
terminal year mathematics students.

Results. The FIMS performance of Japanese students can be
summarized in several ways. The mean and standard deviation on

the total rest for each population are reported in Table 2 along
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with the corresponding U.S. and international (pooled across all
countries) values. The most striking result in the table is
exceptional average performance of Japanese l3-year-olds. Their
mean of 31.2 (standard deviation=16.9) represents an average of
3.5 items more correct than the next closest councry (Belgium)
and almost twice as many as U.S. students were able to answer on
average. This performance is more than .75 standard deviations
higher than the international mean (in units defined by the
international standard deviation) and a full standard deviation
higher than the corresponding U.S. mean. Japanese 13-year-olds
also exhibit high variability in performance; only England is
similar in this respect. Nevertheless, even the lowest performing
students in Japan are doing well relative to 13-year-olds from
other countries (See Figure 1). The 10th percentile of the
performance distribution of Japanese students corresponds to
roughly the 25th percentile internationally and in the U.S. while
the Japanese 25th percentile corresponds approximately to the
50th percentile internationally and 60th percentile in the U.S.
Only about 10 percent of American 13-year-clds (90th percentile)
answered as many questions correctly as the typical Japanese
student (50th percentile).

Comparisons of terminal year Japanese performance to the
international means are less spectacular as might be expected
given the selectivity of many of the national educational
systems represented here. According to the IEA reported figures
(Husen, 1967, Volume I, Table 13.5, p.237), Japan retained 57% of

its students into the terminal year of secondary scheool with 8%
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Terminal year Tarainal year

13-year-olds Non-Mathematics T Mathematics
66-70 - o [ [
61-65 — L ° o
56-60 = ¢ o
51-55 = T T
46-50 ~ T T
41-45 - = o =
36-40 — - - - 5
31-35 = - e - -
26-30 - = e -
21-25= ot U . 47
16-20 - - ~ -
11-15 - - _ i I ~ I
6-10 - - - 4
15« I -he - U
Ow ° ° o I ) o e L o [ ®
Int. U.S5. Japan Int. U.3. Japan Int. U.S. Japan

Figure i. Approximate Box and Whisker plots of the distribution of performance
in Japan, U.S. and Internationally from the First International Mathematics Study.
The sources of the data are Tables 1.1, 1.3, and 1.4 from Husen (1976, Vol II,

pp. 24-27). These scores have been corrected for guessing.

NOTE: The "box and whisker" plots designate the approximate 10th (bottom of

lower inverted "T"), 25th (bottom of rectangle), 50th (solid line through

rectangle), 75th (top of rectangle) and 90th (top of upper"T") percentiles of

the score distributions. The single dots at the bottom and top of each distribution
QO set off the full range of scores.
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of these students designated as in a mathematics emphasis (at
least 5 pericds per week of college preparatcry mathematics).
only the U.S. had a higher percentage in school (70%)

and the U.S. (18%), Sweden (16%), and Australia (14%) had higher
percentages of students in the mathematics specialist population
(3a). Most countries retained less than 20% into the
preuniversity year and 3% or less in Population 3a. According to
the report, the nonmathematics student in Japan (Population 3Db)
typically studied mathematics 3 periods per week while students
from other countries might not be studying mathematics at all in
the preuniversity year.

Despite its relatively comprehensive secondary system,
Japan's average performance is securely above the international
grand mean for both mathematics (.38 standard deviations higher)
and nonmathematics (.34 standard deviations higher) populations
in the preuniversity year while U.S. students in both populations
averaged almost a standard deviation below the international
means. Comparing performance at various points along the
distribution, Japanese students again did well. For both
populations, the 10th percentile in Japan corresponds to
approximately the 15th percentile internationally and the 50th
percentile in the U.S. Students at the 25th percentile in Japan
performed roughly as well as the 30th percentile internationally
and the 75th percentile in the U.S. The performance of the more
able Japanese students (top 10 or 20 percent) also compares
favorably with the equivalent proportions of the student cohorts

from other countries. Here, again, only about 10 percent of the
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U.S. students answered as many questions correctly as the average
Japanese student (50th percentile).

The picture is similar when performance is examined at the
subscore level. Japanese l3-year-olds ranked first among the
eleven countries in every category except Basic Arithmetic and
New Mathematics (Table 3). For every subscore except New
Mathematics, the average Japanese performance was at least .50
standard deviations above the grand mean across all pupils.
students from Belgium were the only ones to average within .25
standard deviations of Japan in Advanced Arithmetic, Lower
Process, Word Problems, Geometry, Computational, and Algebra.
U.S. students averaged a full standard deviation below the
Japanese in five categories and over .50 standard deviations
below everywhere except for New Mathematics.

As in the case of Total scores, the performance of both
populations of Japanese students in the preuniversity year was
less impressive although clearly quite solid, especially when
compared with the more comprehensive U.S. system. The
performance of Japad's nonmathematics students (Population 3b) is
highest (relative both to other countries and to other subscores
within Japan) in Advanced Arithmetic and Analysis. For every
subscore except Geometry (.24), Sets (.22) (where Japan ranked
1st out of the eight countries), and Algebra (.19), their mean
performance is at least .25 standard deviations above the
international mean. In contrast the mean performance of the
nonmathematics students in the U S. is within 1 standard
deviation of the Japanese performance only in Analysis,

Analytical Geometry, and Sets.
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For the mathematics students from the preuniversity Year

(Population 3a), the mean performance of students from several
countries with more selective schocl systems (e.g., Belgium,
England, France, Israel. The Netherlands) was often higher at the

subscore level than in Japan. But here again, Japanese

performance was above the international grand mean by at leest .25

standard deviations except in Logic and Calculus. (This
comparison may be misleading since several coun-ries with high
means had very small samples (France, Israel) for this populacion
while several countries with low means (U.S., Australia,
Scotland) had large samples.) Japanese mathematics students did
best relatively in Analysis, Word Problems, and Geometry. Their
mean performance was at least 1 full standa.d deviation higher
than the U.S. mean in Analysis, word Problems, Geometry, Lower
Process, Higher Process, Computational, and Algebra. Only in the
area of Logic did the average American student even come clorse.
Some attention was devcted to the question of sex
differences in mathematics achievement in FIMS (Husen, 1967, Vol
II, pp. 239-242). Using the overall standard deviation for the
scores pooled across all countries as the unit for comparison,
Japanese boys score consistently higher than girls for every
population on both total score (Husen, 1967, Vol 1I,Table 5.26,
p. 240) and on the Verbal and Computational subsczcres (Husen,
1967, Vol II, Table 5.28, p. 242). The differences were
relatively highest for the nonmathematics students in the
terminal secondary school year (Population 3b; .59 standard

deviations on Verbal, .53 on Computational, and .39 on Total) and
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relatively lowest (.17) on the Computational subscore for 13-

year-olds (Population la). 1In comparison sex differences in the
U.S. were much smaller for the l13-year-old and nonmathematics
students, with girls actually averaging higher than boys on the
Computational items at age 13. For the terminal year mathematics
students, the sex difference in favor of boys was larger in the
y.S. than in Tapan on Verbal items {.34 vs. .27) but smaller on
the Computational items (.08 vs. .25,. Overall tha magnitudes of
their sex differences placed Japan at around the midpoint of the
countries while the U.S. sex differences were smallest for 13-
year-olds, near the bottom for nonmathematics students and in the
middle for the terminal mathematics students.

Summary. Taken as a whole, the evidence in support of the
exceptional performance of Japanese students from FIMS is quite
substantial. Regardless of whether one considers average scores
for countries or the entire distributions, the youngzr pcpulation
or the older cohorts (taking selectivity into account), o:r
various subscore categories, Japanese students exhibited high
levels of achievement. Even though the performance within Japan
was more variable than in most other countries, their weakest
students compared favorably with those from other countries.
And, in virtually every comparison with U.S. students, there was
no contest. Given these results, there is little wonder that the
FIMS provoked so much attention in the United States.
IEA Six Subjects Survey of Science Achievement.

The Science Achievement Study (Comber & Keeves, 1973) from

the TEA Six Subjects Survey collected data on science performance
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and other characteristics f:om students, teachers, and school
officials from nineteen countries (Australia, Belgium (Flemish),
Belgium (French), Chile, England, Germany, Finland, France,
Hungary, India, Iran, Italy, Japan, The Netherlands, New Zealand,
Scotland, Sweden, Thailand, United States). Actual data
collection was carried out during 1970, typically near the end of
a country's school year. The full Science Study had three main
target populations: 10-year-olds (Population I), l4-year-olds
(Population II) and all students in the terminal year of
secondary school (Population IV). Howewer, Japan participated
only for 10-year-olds and 14-year-olds.

Description of Sampling aud Measures. Sampling procedures
for the IEA Science Study were generally the same as with the
First International Mathematics Study. According to Comber and
Keeves (1973, pp.43-50) and to Peaker (1975, pp.31-49), Japan drew
a two-stage (schools, students) stratified probability sample
while the U.S. selected a three-stage (districts, schools,
students) stratified_sample. The achieved Japanese sample was
very close to the designed sample. There was no loss at all
reported in the 10 year-old sample and only 2% (4 schools) in the
14-year-old sample. 1In contrast the match between designed and
achieved sample in the U.S. was more problematic for reasons
discussed by Wolf (1977; pp. 18-31). of the designed sample,
only 68% of the schools and 65% of the students in Population I
and 57% of the schools and 46% of the students in Population II
were achieved (Peaker, 1975, Table 2.1, P 36).

The test administered to 10-year-olds contained 40 multiple-

choice items covering topics in Earth Sciences (9 items), Biology
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(13 items), Chemistry (4 items), and Physics (14 items). 1In later
subscore reporting, the Earth Sciences and Chemistry items were
combined because of the limited number of items on these topics.
Subscores for four behavioral categories (Functicnal Information,
Comprehension, Application, Higher Processes) were also reported.
According to Comber and Keeves (1973, p.33 and elsewhere), most

of the items administered to Population I students tested

knowledge and understanding that was not likely to be the result

of specific teaching but rather reflected "receptivity to the
environment in general elementary learning situations"”.

Fourteen-year-olds were administered an 80-item multiple-
choice test covering the subject areas of Biology (19 items),
Chemistry (19 items), and Physics (22 items) plus a set of 20
items designed to assess (by paper and pencil) their abilities to
do practical work in the laboratory or the field. These
Practical items were designed to measure the ability to use
simple apparatus and implement simple procedures (2 items) and
the ability to seleqt appropriate apparatus and/or procedures for
a novel experimental problem (18 items). The items for this
population of students were also assigned to the same four
behavioral categories as the test items administered to 1l0-year-
o)lds. Finally, there were 11 common items administered to the
students from the two populations.

One additional feature of the tests is worth noting. The
national centers from the different countries were asked to
assess the suitability of the tests for measuring their country's

curriculum for the study populations. Ratings of the degree of
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importance of each item in a country's curriculum were obtained.
These ratings were then averaged by subject area (Earth Sciences,
Biology, Chemistry, Physics) and then standardized within country
to yield a national curriculum profile of the country's relative
emphasis on each subject area (Comber & Keeves, 1973, pp. 21-25).
The results for l4-year-clds in Japan (the 10-year-old results
were viewed as unusable internationally and thus not reported)
place the greatest emphasis on Earth Sciences and least emphasis
on Chemistry. In fact when the standard scores for each subject
area are ranked across countries, Japan's relative emphasis on
Earth Sciences was the second highest among the sixteen countries
testing at this age level. 1In contrast, the U.S. emphasis at this
age level was judged to be on Biology, Earth Sciences, and
Physics (in that order but approximately equally) with the lowest
relative emphasis on Chemistry among the participating countries.
We bring this information to the reader's attention to highlight
the fact that the decision to eliminate Earth Sciences from the
test administered to l4-year-olds meant that its match to the
Japanese curriculum at this level was presumably poor.

Results. As with the First Mathematics Study, the Science
Study results can be summarized in a number of ways. In what
follows, we report Japanese, U.S. and International results by
total scores and subtest scores for each population. In
addition, Kelly's (1978) monograph on sex differences in science,
which reports on secondary analyses of these data, enables us to
provide information about this possible source of differentiated

achievement.
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The total score results appear in Table 6. Japan's superior
science performance is clearly evident. The average score for
Japanese 10-year-olds is 5 points higher than the International
mean and about 3.5 points higher than the next highest scoring
country (Sweden). Performance was also relatively homogeneous
for this age group in Japan. In contrast while the mean score
for U.S. students was above the international mean, the
variability of scores within the U.S. was also the highest among
the participating countries.

For the l4-year-old population, Japan's mean score of 31.2
is almost 9 points higher than the international mean (about .75
standard deviations) and, with the exception of Hungary, is over
6 points higher than the mean scores from other countries. At
this age level, the variability of scores within Japan is the
largest améng participating countries. However, given its high
mean, it is réasonable to conjecture (no distribution
information is provided in Comber and Keeves) that even the
lowest scoring Japanese students compared favorably with those
from other countries. At the upper end, Kelly (1978, Table A
v.IV, p. 128) reports that the total score (corrected for
guessing) obtained by the top 5% of pupils in Japan was 56.3,
12.5 points higher than the corresponding value internationally
and 5 points higher than for the next highest country (Hungary).
In another table (Table A V.V, p. 129), Kelly reports that 31.7%
of the boys and 11.2% of girls in Japan scored above the
standard defined by the top 5% internationally in terms of total

test score for l4-year-olds. The corresponding figures for the

U.S. were 8.2% and 2.2%.




Focussing on subtest performance (Table 7), Japanese 10-
year-olds did well virtually everywhere, ranking lst except for
items classified as Informational. Relatively (to both other
countries and to other subtests within the country), their
performance was highest for the behavioral category Understandirng
(.72 standard deviations above the international mean), Biology
(.64), Physics (.58), and Higher Processes (.56). In comparison,
U.S. 10-year-olds were strongest relatively in Physics (.33) and
Higher Processes (.23) and weakest in Biology (-.10) and
Applications (-.08).

Turning to the l4-year-olds, Japanese performance was again
uniformly high compared with students from other countries. They
ranked lst everywhere except on Biology and Information subtests
(where Hungary had exceptionally high mean scores). Relatively,
Japanese students did best on Understanding (.86 standard
deviations about the international mean), Physics (.77), Higher
Processes (.66), Chemistry (.62) and Applications (.55) and worst
on Information (.24). The performance of U.S. 14-year-olds was
poorer relatively than with the 10-year-old cohort. Their mean
scores were generally at the international mean with slightly
higher relative performance in Biology and lower in Physics,
Practical, and Understanding.

The data on sex differences (Table 8) clearly indicate that
boys scored higher than girls on all subtests in both populations
in Japan and the U.S. (and in every other country for that

matter). Comparing l0-year-olds with l4-year-olds, the sex
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differences in performance increased with age. For l14-year-olds,
these differences exceeded .50 standard deviations in Japan on the
Physics and Practical subtests as well as on Total score. These
were also the areas in the U.s. for which boys scored substantially
higher than girls.

Clearly, there were sex differences in science achievement in
Japan as there were elsewhere. What is also evident is that
Japanese girls did very well in comparison with both boys and
girls from other countries. At age 10, the mean scores for
Japanese girls ranked them 2nd (only to Japanese boys) in
Biology, Earth Sciences, and Total and 3rd (after Japan and U.S.
boys) in Physics. At age 14, Japanese girls' scores ranked 4th
overall in Biology, Chemistry, and Total and Sth in Physics
(Note: Hungary's girls scored higher than girls from Japan in
Biology and Chemistry.) They scored higher than U.S. boys on every
subtest.

In virtually any other participating country, the
performance of the typical Japanese girl would be viewed as
exceptional. Yet in Japan, there were roughly 2 girls for every
boy scoring in the bottom 20% of pupils and almost 3 boys for
every girl scoring in the top 20% of pupils. Given this
performance pattern, there are undoubtedly many Japanese girls
whose performance would admit them to the fast track in the
mathematics and sciences areas in other countries but are
relegated to lower status opportunities and institutions in
Japan.

Summary. The pattern of exceptional performance Japan

exhibited in the IEA Science Study mirrors their earlier
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performance on the First International Mathematics Study. Both
overall and by subtest, both younger and older populations
performed well. The phenomena of large variance as well as high
mean scores occurred with the 14-year-old sample from Japan just
as it did for all three samples in FIMS. Contrary to certain
stereotypes, then, Japanese performance is not particularly
homogeneous (at least in the lower and upper secondary years).
But at the same time, in terms of absolute performance levels,
the weakest Japanese students did well compared with students
from other countries, and there were many more students doing
exceptionally well.

There are hints in the subtest data that contradict another
stereotype among Japanese students. There has been some
speculation that Japanese teaching methods and schooling in
general tend to emphasize memorization, perhaps to the detriment
of other psychologically defined categories of cognitive
knowledge. But compgred with their performance on items measuring
Understanding and Higher Processes, Japanese students did
relatively poorly on Information items. There simply isn't
evidence in this study (and from FIMS as well) to support a
narrow view of the psychological emphasis of Japanese schooling
and its consequences. Perhaps these notions are derived from
data on younger or older Japanese students.

Finally, expectations about the d;sparity in performance
between the sexes in Japan were supported by the Science data.
But these differences were not unusually large in most casca

compared with most other countries. Moreover, compared with
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other countries, Japanese girls did quite well, suggesting that

socialization and differential opportunities might be better
explanations than differential ability for the sex differences.

In sum our reading of the two IEA spoasored studies indicate
that if anything, contemporary popular accounts of exceptional
Japanese performance based on IEA data understate their findings.
The differences existed and they were large virtually everywhere.
what these studies do not address is whether Japan's elevated
performance pattern persis.s to the present, whether non-IEA data
corraborate the results and whether Japan's superior achievement
would be exhibited with younger cchorts and in other subject
areas besides mathematics and science.

The Second International Mathematics Study.

Data from the IEA Second International Mathematics Study

(Chang & Ruzicka, 185; Garden, 1985; National Institute for
Educational Research, 1981, 1982, 1983; Travers, 1985; Travers &
McKnight, 1985; wolfe, 1983) do address the issue of whether
superior Japanese performance still persists, at least in the
area of mathematics. However, two caveats are in order before
examining selected data from this study. First, the Second
International Mathematics Study (SIMS) was a much more complex
undertaking than its IEA predecessors. The focus this time around
was more clearly on issues and topics of interest to mathematics
educators than had been the case with FIMS (which was more
strongly influenced by comparative educators). This orientation
led “o an emphasis on teaching and learning in mathematics

classrooms and classes become the targeted sampling units. 1In




addition the definition of the younger population shifted from
age (l3-year-olds) to grade (all students in the grade in which
the modal number of students has attained the age of 13.0-13.11
years by the middle of the school year). Eventually the
participating countries split into two sets: a cross-sectional
group conducting a study along the lines of earlier IEA research
and a longitudinal group that collected pretest and posttest data
to measure growth during a year's instruction and extensive
survey data from teachers on classroom processes at the early
secondary level (Population A). These are only a few of the
unique features of SIMS that make it a complicated study to
summarize briefly.

Our second cavcat has to do with the currcit status of the
SIMS data and reports. Although data collection concluded in
1982, the cross-national data banks were not completed until
recently and the embargo on release of country-identified data
was not lifted until November 1985. Moreover, while reports on
the national data from Japan, canada (British Columbia) and the
U.S. were all released by the beginning of 1985, most reports on
the international data are still being written or are in draft
form. Several reports have not been released except for the use
of authors of IEA publications and are not supposed to be cited.
Through Burstein's role as a member of the U.S. National
Tecanical Committee for SIMS and as senior editor for the
forthcoming volume on classroom processes and student growth in
early secondary school, we do have access to these documents.
Under the circumstances, however, it is necessary to be

circumspect in summarizing SIMS results and reports that have not
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yet been officially released. Further, the reader is cautioned

that both the data to be cited and its interpretation are subject
to modification in subseguent revisions of various reports.

With these caveats firmly in mind, we turn to a brief
description of the design and results from SIMS. Twenty-£four
"eountries" (Australia, Belgium (Flemish)*, Belgium (French),
canada (B.C.)*, Canada (Ontario)*, Chile, England/Wales, Finland,
France*, Horng Kong, Hungary, Ireland, Israel, Ivory Coast, Japan¥*,
Luxembourg, Netherlands, New Zealand*, Nigeria, Scotland,
Swaziland, Sweden, Thailand, United States*) participated in some
part of SIMS. The eight countries designated with an "*" above
(including both Japan and the U.S.) conducted the longitudinal
version of the study for the early secondary school population
(Population A). The U.S. and canada (British quumbia) also
conducted a longitudinal study for the terminal mathematics

students population (Populatiocn B, similar to Population 3a from

FIMS).

It is important to note that Japan departed from the
international definition in selecting their early secondary
school population. They chose to test students in the 7th grade
rather than the 8th grade which would have corresponded to the
Population A definition. According to Travers (1985), the
suitability of the content of the international test for the
younger age group was a major reason for Japan's decision.

Description of Sample and Measures. Sampling procedures
for SIMS (summarized in Garden (1985)) were modified from those

used in earlier IEA studies to accomodate the shift in emphasis
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to classroom practices. At the Population A level, the designed
sample in Japan called for the selection of 220 schools
stratified by community size and school size (plus a National
Schools stratum; private schools and schools for handicapped were
excluded) and the random selection of one 7th grade classroom
from each school with all students in that classroom to be
tested. The achieved sample contained 213 schools/classrooms
‘(97%; this figure is reported in Garden (1985) although the

1981 report from National Institute for Educational Research in
Japan indicates that there were only 212 schools) and 8091
students (8103 according to NIER).

At Population B schools were stratified by school type
(Public, Private, National) and by the percent of students in the
school who entered a university in the year prior to testing. The
available information from Garden (1985) and from NIER
(1981, 1982) on how schools were to be selected is not in complete
agreement. According to Garden, 220 schools were selected with
probability prOportignal to size followed by random selection of
one class per school in most caseS with an achieved sample of 207
schools and classes (93%; 7,954 students). NIER (1982, Tables 3.2-3.3
as translated by Ishizaka) reports the same number of classes and
students but a different number of schools (192). We are unable
to clarify what actually happened at this point. Various reports
also disagree slightly in the proportion of Japan's age cohort
contained in Population B. The reported figures range from 12 to
15%.

The designed and achieved samples in th: U.S. were somewhat

different from those in Japan. At the Population A level (Grade

36 39




8), the only schools and classes excluded from the population
were those for students with disabilities. Strata were defined by
region, public/private, and by SMSA location. The national
probability sample of schools were selected in two stages
(districts, then schools within districts with probability
proportional to grade 8 enrollment) for public schools and a
single stage for private schools. Within schools two intact
classrooms were selected with equal probability from content-
ability substrata. Because problems were anticipated in
obtaining cooperation at the district level, districts were over
sampled. Essentially the same strategy was used to select
classrooms for Population B.

Response rates in the U.S. were scmewhat problematic (Bock &
Spencer, 1985; Garden, 1985; Travers, 1983). Only 50% of the
Population A and 48% of Population B districts agreed to
cooperate. At the school level cooperation ratés were 69% and
75% in public schools and 38% and 43% for private schools. At the
class level, however, the response rates were reasonably high
(82% for Population A Public, 84% Population B Public, 90%
Population A Private, 76% Population B Private). The final
achieved samples contained 280 classes (only 236 conducted the
complete longitudinal study at this level) and 6784 students at
Population A and 252 classes (236 were longitudinal) and 4631
students. Finally, the definition of Population B in the U.S.
meant that only about 10-12% of the age cohort was included. Sc that
although Japan reportedly maintains a higher percentage of its

age cohort in the terminal year of schooling (92% vs. 85% for the
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U.S.), their proportions in the population are essentially
the same.

The basic design for testing at Pcpulation A was to have
all students complete a core test of 40 items designed to
represent the main content categories (Arithmetic (Fractions,
Ratio., Proportion and Percent), Algebra, Geometry,
Measurement, and Statistics) of the international grid
and one out of four alternate forms of 34 items distributed in
rotation within the classroom by the teacher. Students
participating in the longitudinal version of the study would not
necessarily take the same rotated form on both occasions. Because
Japan conducted their pretesting in mid-May 1980 (the beginning
of their school year; U.S. pretesting occurred during the fall of
1981), a* a time orior to the availability of the final versions
of the longitudinal tests, they administered a special 60-item
pretest. The Japanese also chose to eliminate certain items from
the tests they administered at the posttest and administered a
few items unique to their country. There were also a few other
differences between the versions of the tests administered in
cross-sectional vs. Jongitudinal countries. As a result, there
are only 157 items common to the participating longitudinal
countries for Population A. Our observations will be limited to
this set of items. Approximately 36 of these items were also
administered as part of the First International Mathematics
Study.

The test for Population B contained 136 items distributed
across 8 content areas (Sets and Relations, Number Systems,

Algebra, Geometry. Elementary Functions/Calculus, Probability and
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Statistics, and Finite Mathematics). Test items were assembled
into 8 forms containing 17 items each and each student was
assigned two test forms randomly. Eighteen items administered to
Population 2a students during the First Mathematics Study were
re-administered to Population L students as part of SIMS.

In the design of the tests and in many of the reports
currently available, the test items have been packaged into a
number of more specific content-focussed subtests and into the
behavioral categories of Computation, Comprehension, Application
and Analysis. Where possible we will present available evidence
at this finer level of detail.

Results. Because not all students were asked to answer
every item, most of the SIMS results have been presented in terms
of the percentage of students answering individual items
correctly or as subtests derived from the average of the
percentage correct on the items contained in the subtest.
Moreover, since most reports are still in draft form, reported
statistics from one source do not always coincide with those from
another. However, there have been no instances in which patterns
and interpretations would differ depending on the source
selected.

Taken as a set, the evidence from SIMS seems to reinforce
earlier findings: Japanese students do very well in mathematics.
For example table 9 reports the average percentage of correct
responses on the posttest by the major content topics at both
populations. On every subtest, Japanese students are at least 10

percentage poiits above the international mean (the average of
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the unweighted country averages at the subtest level) and the
corresponding values in the U.S.; this translates into 10% more
correct responses across the full range of content tested.

In a refined subscore breakdown that is to appear as part of
the cross-sectional volume on SIMS (Garden, Robitaille et al.,in
process), Japan ranked 1lst out of 20 participating councries on
14 of 18 subscores (they were 2nd on Whole Numbers (to France),
Non-Computational Arithmetic (to the Netherlands) and Word
Problems (also to the Netherlands) but éth on Standard Units of
Measurement (behind Belgium (Flemish), Belgium (French), France,
Hungary, and The Netherlands)) at Population A. At Population B
Japan ranked 2nd (to Hong Kong) out of 15 countries on all 17
subscores except Equations and Inequations (where they ranked
1st). In this same volume, they report that 45% of the Japanese
students exceeded 75% correct responses on the 40-item core test
given to all students at Population A; in comparison only 17% of
the U.S. students had scores this high. On the 8 1l7-item test
forms administered at Population B, over 48% of Japanese students
had average form scores exceeding 76% (at least 13 correct
responses) while less than 3% of U.S. students had scores this
high.

wolfe's (1983) report on the processing of the longitudinal
data files from SIMS provides item-by-item percentages of
correct, incorrect, and omits on the pretest and posttest for all
8 countries participating in the longitudinal study for the early
secondary school population (A). The item results were also

clustered into 36 more detailed content categories based on the

international grid.




The distribution of the percentages of correct responses (p-
values) at posttest to all 158 items administered by both Japan
and the U.S. is presented in Figure 2. There are marked
differences in the two distzibutions. 1In Japan, there was 34
items with p-values of .80 or greater and only ll items with p-
values less than .30. In contrast, there were only 7 items with
p-values greater than .80 and 30 items with p-va“ues below .30 in
the U.S. The significance of these choices of cutoffs is that .80
represents the upper end of the typical standards for mastery used
in competency and proficiency testing in the U.S. while values
below .30 approach the classical interpretation of a chance score
(i.e., randomly guessing on a S5-choice test item would be expected
to yield a p-value around .20).

We tabulated for each of the five main content topics the
number of items for which Japan's p-value exceeded the U.S. p-
value by at least .05, the number with the U.S. higher by .05 and
the number where the differences were less than .05. The Japanese
p-values was at least .05 higher on 31 out of 46 Arithmetic
items, 25 ~f 30 Algebra items, 30 of 40 Geometry items, 22 of 24
Measurement items and 13 of 18 Statistics items. U.S. p-values
were at least .05 higher on 11 Arithmetic, 2 Algebra, 5 Geometry,
1 Measurement and 3 Statistics items.

These data also allow us to address the question of the
change in Japanese performance for Populapion A students during a
single year's instruction and how it compares to U.S. results. The

average percentage correct for the posttest plus the average change
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Figure 2. Distribution of posttest percent correct 8th grade SIMS.
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in percentage correct from pretest to posttest (gain) for the 36
subscores for Japan and the U.S. are presented in Table 10.

On most topics in the areas of Arithmetic, Measurement and
Statistics, Japan started the year higher than the U.S. and their
performance changed very little. The large changes in Japanese
performance occur in Algebra and, to some extent, in Geometry.

From other SIMS reports (Schmidt & Burstein, 1985), we know that at
the beginning of the year, Japan and U.S. students performed
equally well in Algebra but Japan had the largest changes by far on
this topic among the 8 countries participating in the longitudinal
study. The corresponding U.S. changes in Algebra and Geometry are
more modest which would be expected since a substantial proportion
of the U.S. teachers spent little time on these topics.

Clearly, the Japanese students exhibited significant gains on
topics that were emphasized during the school year (7th grade).

The instructional emphasis for 8th grade students in the U.S. was
more heterogeneous across clausrooms (and types of classrooms) and
the gains more modest overall. Whether these U.S. gains represent
large gains for studenis in some classes covering the specific
subjects and little or no gain elsewhere is unclear from these
data.

Next we consider the chance in performance between FIMS and
SIMS. There were 36 common items at Population A and 19 items at
Population B. The results by various content topics and selected
other subscores are reportrd in Tables 11 and 12. Overall, Japanese
performance at Population A stayed the same with increases in
Algebra and Computation and decreases in Arithmetic, Statistics,

Applications, and word Froblems. At Population B there were
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improvements everywhere, especially so on the Sets and Relations
jtem (which was essentially New Mathematics at the time of the
FIMS), the Probability and Statistics items and the Elementary
Functions/Calculus items. The data provided by the NIER report
indicate that the improvement occurred on items from all behavioral
categories; comparatively, changes were smallest for Word Problems
although performance was very high already on such problems.

In contrast the U.S. lost ground overall at Population A with
largest drops in Arithmetic and Geometry and for higher levels of
the behavioral categories. Improvements at the 12th grade
(Population B) occurred primarily on the Sets and Relations item
and on the Elementary Functions/Calculus items. However, it is
difficult to interpret the significance of the Population B
trends for the U.S. given the drop in the proportion of the age
cohort enrolled in college preparatory mathematics since FIMS.

The evidence regarding gender differences in mathematics
performance on SIMS tests has only recently emerged in a
comparative frame of reference. The 1982 NIER report on Japan
presented descriptive statistics separately by sex for each test
form but no breakdown by content. At the Population A level, sex
differences in the average number correct responses were
inconsequential (NIER, Volume II, Table 4.3; less than 1 point
on tests of length 40 and 34 with form standard deviations
ranging from 5.45 to 7.94); boys scores were slightly more
variable on each test. On all 8 test forms at Population B, boys
scored significantly higher than girls (NIER, Volume II, Table

4.4). Accompanying figures (Figures 4.1 & 4.2) in that volume
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depicting the distributions of correct responses from the core
test at Population A and form 1 at Population L, show essentially
the same nesgatively skewed scorc distribution for the former
while for the latter, the boys' distribution was highly negatively
skewed and the girls' scores had the same mode but a relatively
uniform distribution for the broad middle range of possible
scores.

praft materials from the SIMS cross-sectional Volume (Volume
II, with Garden as Senior editor) elaborate but do not contradict
these gender results for Japanese. Reporting 16 separate
subtest scores at Population A, the only gender differences larger
than 3 percent favored Japanese boys on Transformation Geometry,
Statistics, and Standard Units of Measurement. AS svggested Lty
the NIER report results, gender differences are more widespread
at the Population B level with boys' mean scores exceeding the
girls' by at least 4 percent on subtests on Number Systems (all
items as well as Real Numbers), Higher Level Algebra, Geometry
(all items and both Analytical Geometry and Trigonometry),
Analysis (all items and both Elementary Functions and Calculus)
and Probability and Statistics. Apparently, gender differences
in mathematics performance are an evolving phenomenon as one
progresses through Japanese secondary schools. (In the draft of
the SIMS Cross-sectional volume, gender differences in the U.S.
were more mixed at Population A, some favoring girls, while they
favored boys consistently at population B, but the differences
were typically smaller than in Japan. These results coincide

reasonably well with the U.S. summary Report.)




There were certain limited demographic comparisons of
ﬁathematics performance provided in NIER'S National Summary
Report. At Population A, (Table 4.5 from NIER, 1982, Volume II),
the mean number of correct responses (for students and schools)
on the core test (40 items common to all students) ranged between
26.1 and 27.6 for the four regional classifications (medium sized
cities highest, towns and villages lowest). The larger schools
. (1000 or more students) had the highest average scores (27.4
compared with 27.1 for medium and 25.6 for small schools).
Students from the two National schools in the SIMS sample
averaged 34.8 correct responses, considerably higher than 26.8
average for all Public schools (Private schools were not sampled
in Japan at this level).

The only demographic results for Population B in Japan are
contained in Table 4.6 of the NIER report (1982, volume II) and
are based only on data from the first 17-item test form.

Students from the two sampled National schools (only 16 students)
average 13.5, 2 poiqts higher than Public school students and 3.3
points higher than students from Private schools. As might be
expected, mathematics performance was strongly related to the
proportion of a school's students going on to higher education
with 4.4 points (13.4 vs. 9.0) separating schools with more than
65% going on to college from those with less than 35%.

Summary. We have discussed the results from SIMS at
great length yet barely scratched the surface. The evidence
suggests that:

o In terms of absolute levels, Japan's ei.reptional performance

in mathematics (and presumably science) has persisted
through the period spanned by the IEA studies (basically
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1964-1982). Its students do well essentially across the
board.

In terms of a single vear cf instruction, Japanese students
exhibit substantial growth on topics emphasized in the
curriculum.

The trend in performance from FIMS to SIMS is decidedly
positive for students in the final year of secondary school
but more mixed at the Population A level (7th grade). On
the other hand, this cohort was probably a year younger in
SIMS than the Population la students from FIMS.

Gender diZferences in performance are generally
inconsequential at Population A but markedly favor boys at
Population B.

As in virtually every country, demographic differences in
performances do occur. Certain of these differences
(region, academic orientation of the school) are fairly
standard while others (National Schools, comparatively pou .
Private schools' scores) are consequences unique to the
Japanese educaticnial milieau.

Beneath the surface results are intriguing glimmers of some

special attributes of the Japanese system. The NIER reports are

full of tables that examine performance from a variety of angles,

sometimes in microscopic detail. A few examples serve to

illustrate our point.

o)

A set of tables (1.8 and 1.9 from Volume I) contain all
items for which Japanese students averaged greater than
80% correct responses along with corresponding teacher
and student opportunity-to-learn (OTL) data (broken
down by taught this year or before). These high
performance items come from all the major content
areas, and for virtually every item, both teachers and
students report high OTL with much of the learning in
areas other than Algebra and Geometry occurring in
prior years. The commonalities among these items that
might account for high performance are evidently not
their emphasis on computational material. Rather, most
of these items appear to represent concepts thit
involve teachable algorithms and rules, whether
verbally or nonverbally presented. Symbolic versus
pictorial or graphical presentations seem not to matter
nor does the number of steps entailed in applying the
algorithm. Apparently, if Japanese students have been
taught how to approach a specific type of problem, most
learn how to solve it.
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o Similar information is provided for items that were
relatively difficult for Japanese students (Tables 1.10
and 1.11 of NIER Volume I). It is evident from these
tables that Japanese students were not taught all the
topics covered by the Population A tests by this point
in their schooling. Where there is clear indications of
little OTL (e.g., SqQuare Roots, Pythagorean Theorem,
Transformational Geometry), performance is low.

Japanese students don't know everything apparently.

o In another set of tables (Tables 1.14-1.16), items with
large differences between student performance and
teachers' estimates of the percent correct responses of

. their students are listed. There were a large number
of items for which teachers underestimated performance
for both populations. However, there were only four
items where teachers substantially overestimated
performance.

o From an American perspective, it is remarkable that the
Japanese were able to stratify secondary schools by the
proportion going on to the university the previous
year. The typical American high school has only spotty
information regarding the whereabouts of its graduates.

- o The limited text provided in the English translation of

the Japanese Summary Report expresses some concerns

with student performance in Geometry and for higher-

level processes. There is also some concern that

performance levels for verbal items might be lagging

behind those for computational items.

One comes away from the Japanese report with a perception of
detailed self-criticism in the pursuit of shoring up weak Spots.
whether this is simply a matter of style or the reflection of
sincere concerns that mathematics training might be deteriorating
in some way cannot be ascertained from the materials in hand.

One would think, however, that this type of introspective inquiry
into status and progress helps to maintain what by international
standards is a highly effective educational system in the area of
mathematics.

what is clear from all that we have read on Japan is that
the quality of mathematics and science training is a continuing

focus of the Japanese educational system. In our search for
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materials for this report, we found reports on a 1956 nationwide
survey of mathematics achievement (Ministry of Education, 1958)
and a 1957 nationwide survey of science achievement (Ministry cf
Education, 1959). The significance of these reports has to do
with their dates. Both precede the American awakening of concern
for mathematical and scientific training fostered by Sputnik.
The surveys also predate the IEA studies as well as the
origination of the American national assessment program. Given
Japan's preeminence on international studies, one might do well
to mirror their continuing introspection.
The Harnisch-sSato Study of High School Mathematics

As we pointed out earlier, most of the evidence on the
performance of Japanese students at the secondary level has been
derived from the IEA studies. Recently, however, mathematics
performance data were col}ected from students in Japan and in the
state of Illinois as part of a collaborative study between Nippon
Electric Company (NEC; Takahiro Sato) and the University of
Illinois (Delwyn Harnisch) that tend to corroborate the IEA
findings. The results of the Harnisch and sato study are
reported in Harnisch and Sato (1983), Harnisch and Ryan (1985),
Harnisch, wWalberg, Tsai, Sato, and Fyans (in press), and in the
1985 Illinois State Board of Education report entitled Student
Achievement in Illinois: An Analysis of Student Progress
(ISBE,1985).

According to these reports, NEC selected a naticnally
representative sample 1700 students from public and private

schools. The U.S. sample of 9,582 students was selected randomly
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from school districts throughout the State of Illinois as part of
The Mathematics Decade Study conducted under the auspices of the
I1linois State Department of Education. According to the ISBE
report (p. 11), all stulents sampled were enrolled in the llth
grade. Harnisch and Sato (1983) states that samples of l6-year-
olds were drawn. The remaining reports are unclesar with respect
to the specifics of the sample definition. The age distributions
contained in all except the ISBE report support either definition
for the U.S. sample. The Japanese distribution is suspicious,
however, with a reported 27% 15-year-olds, 36% 16-year-olds, and
37% 17 or older. Presumably some other basis was used than
single age or single grade sampling.

Students in both countries were administered the High School
Mathematics test designed by ETS during the spring of 1982. The
mathematics test consisted of 60 items on such topics as algebra,
geometry, modern mathematics, data interpretation, and
probability. Student attributions of success and failure on test-
taking activities and a background questionnaire containing a set
cf common questions (student sex, age, discussion of school with
parents, frequency of reading additional books, self evaluation
of reading, level of mathematics courses taken, and expected
mathematics performance) were also collected.

The achievement results are reported only for the total
mathematics scores. In some reports performance is broken down by
age levels and by the number items answered correctly by the top
1, 5, 10, 25, 50, and 75 percent of the relevant age groups.
Overall, Japanese students averaged 39.6 items correct, roughly

double the number of correct for Illinois students. when these

50

93




performance differences are examined broken down by seliected
variables taken from the background gquestionnaires (Harnisch &
Sato, 1983, Table 1, p. 179; Harnisch et al., in press, Table
1), other patterns emerge.

o The gap between Japanese and U.S. performance
increased with age, going from less than 18 points for 15-
year-olds to more than 26 points for the 17 and older
cohort.

o For all three age groups, performance differences were
greatest at the low end of the score distributions (25th
percentile) and least for the top 1 percent of the age
cohorts (ISBE, 1985, Figure 2.3,p.12)

o Japanese males averaged almost 6 .ore items correct than
females while the gender difference in mean scores for
the U.S. was less than 1 point.

o Students who claimed that they read additional books just
about every day in Japan averaged more than 5 points higher
than students who hardly read additional books at all. 1In
the U.S. the difference between these two groups was less
than 2 points. 1In contrast, reading self-evaluations yielded
larger differences in the U.S. than in Japan.

We would have liked to know more about the students sampled
in "apan and about performance differences on more refined
content classifications as in the IEA studies. Nevertheless,
there is nothing in'the results from the Harnisch-Sato study that
contradicts the general pattern of a substantial Japanese
performance advantage found in the IEA studies.

Stevenson et. al.

Wwith the single exception of the IEA Science data for 10-
year-clds, all the results so far have been for secondary school
students. The most extensive comparative study of achievement
differences between Japan and the U.S. during the elementary

school years has been conducted by Harold Stevenson and his

colleagues and collaborators from Japan and Taiwan. Their study
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o

kindergarten, 1st and 5th grade classrooms in presumably

was conducted in 1979-81 on samples of students from

comparable cities in Japan (Sendai), Taiwan (Taipei), and the
U.S. (Minneapolis). The maor references for this study are
Stevenson, Stigler, Lucker, and Lee (1982), stigler, Lee, Lucker,
and Stevenson (1982), Stevenson, Lee, Stigler, and Lucker (1984),
stevenson, Stigler,Lee, Lucker, Kitamura, and Hsu (1985),
Stevenson, Lee, and Stigler (in press), and Stevenson, Stigler,
Lucker, Lee, Hsu, and Kitamura (in press). In our discussion we
will focus on the Japanese and U.S. results.

Description of Sample and Measures.According to Stevenson,
Lee, and Stigler (in press), the decision to sample a single city
in exch <ountry was dictated by funding constraints. Minneapolis
was chosen because its residents were primarily native-born,

English-speaking, and non-mincritv with generally sound economic

circumstances. Wwhile these characteristics tend to make

Minneapolis unrepresentative of tysical conditions in other U.S.
cities, the choice did increase the likelihood of socio-
demographic and ethnic comparability to Japanese and Taiwanese
locales. The city of Sendai, the Japanese study site, was judged
by Stevenson and his colleagues to have a comparable status
(economically, ethnically, culturally) within Japan to
Minneapolis's position in the United States.

In Japan a stratified random sample of 10 schools was
selected to represent the public and privata schools of Sendai.
Within each school, two classes were selected at random at the

i1st and 5th grades. The 40 classrcoms selected for the
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Minneapolis sample were drawn from 13 schools. All schools were
public in the Sendai sample while one private school was

chosen in Minneapolis. All children in the sampled classrooms in
Japan (775 at the S5th grade; the number in the lst grade not
provided) were given an individualized reading test. Children
identified by the teacher or the test examiner as exhibiting low
intelligence were administered the Raven's Progressive Matrices
Test. All those with scores comparable to an IQ below 70 were
eliminated from the sample (a total of 5 students at the 5th
grade). In Minneapolis 453 fifth children were given the reading
test; another 39 were excluded because lack of parental
permission to participate in the study. Children judged to be
mentally retarded by a school psychologist were also excluded.

In both countries samples of approximately 240 students (2 boys
and 2 girls chosen at random from the upper, middle, and lower
thirds of the reading score distribution in each classroom) at
each grade level were selected for more extensive testing,
parental interviews, and classroom observation.

Although there.is no mention in any of the earlier articles
about the study, Stevenson, Lee, and Stigler (in press) present
results from samples of children from 24 kindergarten classrooms
in each country (288 children). All the Japanese kindergartens
are privately owned; the sampled kindergartens were those
attended most frequently by the children from the 10 eliementary
schools in the study sample. The Minneapolis kindergarten
classroums were selected to be representative of the entire

metropolitan area.




The difficulty in finding test instruments that are fair and
valid across cultures led the Stevenson et al. team to devote
considerable efforts to constructing their own cognitive
measures. Detailed descriptions of test development are provided
in Stevenson et al. (1982,pp.1166-1171) for the cognitive
ability tasks and reading tests and in Sstigler et al. (1922) for
the ma*hematics tests. The ten cognitive tasks (Coding, Spatial
Relations, Perceptual Speed, Auditory Memory, Serial Memory for
Words, Serial Memory for Numbers, Verbal-Spatial Representation,
Verbal Memory, Vocabulary, and General Information) constructed
were "selected on the basis of hypothesized differential relation
to reading ability in the three languages or ... prior research
in which similar tasks have been found to be related to reading
ability" (Stevenson et al.,1982, p. 1170). The test battery
included a mixture of verbal and performance tasks. This focus
in developing the cognitive task battery was consonant with
Stevenson et al.'s primary intent of gathering evidence on the
incidence and prevalence of reading disabilities in
Japan compared with the U.S. At certain points, the average
performance on the cognitive tasks was also used as a general
index of the child's level of functioning.

The reading test was designed to include seven levels
(kindergarten, grades 1-5 and 6-adult) with three subtest scores
(Sight Reading of Vocabulary, Reading of Textual Material,
Comprehension of Textual Material) at each level. The
kindergarten items involved matching, naming, and identifying
letters in English and hiragana in Japanese. The Vocabulary

test, designed to assess ability to sight-read single isolated
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words, contained the same words in all languages for grades 1-3
and different words at the other grade levels with the constraint
that comparable words were first introduced at the same grade

level and had similar frequency of usage. The Reading and

Comprehension subtests included items that were (a) phrases or

sentences describing one of three pictures, (b) sentences with
omitted key words, and (c) paragraphs about which questions were
asked. Although complete comparability could not be assured, the
team of bilingual researchers constructed the tests after
analyzing school texts to determine wi .1 vocabulary words and
characters, and grammatical structures first appeared,and
selected stories based on summaries of all stories appearing the
countries' texts.

The construction of the mathematics test was carried out
with similar attention to curricular details. A curriculum
analysis of a complete elementary textbock series was undertaken
to ascertain the concepts and skills presented and the grade
level and semester in which they were introduced in each country.
Of the 320 topics identified, 226 (71%) appeared in both the
Japanese and U.S. curriculum, 66 (21%) appeared in Japan but not
in the U.S., and 23 (7%) appeared in the U.S. but not in Japan.
However, these figures understate the differences in the
curriculum across countries. Japan typically introduced topics
earlier (68% of the topics were introduced first in Japan; 28%
first in the U.S.). Moreover, Japan's curriculum included a
number of advanced mathematical concepts (especially in the areas

of correspondence of gecmetrical figures, geometry in three




dimensions, and statistical concepts) not covered in the U.S.
curriculum. The final Mathematics test was designed to span the
grade levels and depend primarily on topics found in the
curriculum of all three countries (1 item did not appear in the
Japan series and 4 items did not appear in the American series).
When the semester in which items were introduced in a given
country was averaged across all 70 items, the average grade level
in Japan was 2.85 versus 3.26 in the U.S., roughly a half year
earlier.

Results. Stevenson and his colleagues have conducted an
extensive variety of detailed analyses of their data. Primary
analyses are reported in Stevenson et al. (1982, 1985) and in
Stigler et al. (1982). Their most recent papers (in press)
summarize their achievement test findings and relate them to
information gathered through parental interviews and classroom
observations. We summarize their overall results below and
highlight findings pertinent to the questions raised at the
beginning of our discussion of cognitive characteristics.

Differences in the average performance between Japanese and
U.S. students on all cognitive measures at grades 1 and 5 are
reported in Table 13. The units of comparison are the
differences in the means between the two countries divided by the
standard deviation of scores in the U.S. (In their summaries,
Stevenson et al. (in press) use z-scores derived from the mean
and standard deviations of scores pooled across countries. 1In
some cases, data are also pooled across grade levels.)

The most obvious result from the table is that with the

exception of mathematics achievement, the performance differences
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between Japan and the U.S. do not favor Japan. In fact Japanese
students outperformed U.S. students on only 3 of the 10 cognitive
tasks at grade 1 and only 5 at grade 5. On the Coding, Serial
Memory, Verbal Memory and Vvocabulary tasks, U.S. students score
higher at both grades; the Japanese students do consistently
better only on the Spatial Relations and Auditory Memory tasks.
U.s. students also perform better on the Vocabulary portion of
the Reading test at both grades while performance differences in
the other areas were negligible. (Taiwanese scores were lower on
some cognitive tasks and higher on others. Their Reading scores
were the highest among countries and their Mathematics scores
were more similar to Japan's than the U.S.'s).

There are several other sets of results that contribute to
the general dialogue regarding the cognitive characteristics of
Japanese students. This evidence can be summarized as follows:

1. Contrary to the results from Makita's (1968) teacher
survey, Stevenson et al.'s data (1982) offers little
support for the hypothesis that reading disabilities are
less prevalent in Japan than in the U.S. At the 5th
grade level, 8% of the Japanese students and 3% of the
American students feil more than 2 grades behind in
their reading level. Using a combined criteria of
falling in the lowest 10% of the distribution of reading
scores and having average cognitive task scores more
than 1 standard deviation below the mean, 5.4% of thre2
Japanese students and 6.3% of the U.S. students wou.d be
classified as reading disabled using both Verbal and
Performance tasks. The corresponding figures when only
verbal tasks are used were 8.3% and 7.9% while the
¢igures for Performance tasks only were 6.3% and 7.1%.

2. Contrary to Lynn's (1982) assertion of the
cognitive superiority of Japanese children to American
children, Stevenson et al. (1985, in press) found
no overall differences in total scores on the cognitive
ability tasks. If anything the results somewhat favored
the U.S. at kindergarten and first grade.
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3. The superior mathematics performance of Japanese
students found in other studies occurred here as well
(Stevenson, Lee, & Stigler, in press; Stigler et al.,
1982). The differences between Japan and the U.S. were
similar for kindergarten and lst grade but increased
dramatically by grade 5. According to Stevenson et al.,
of the top 100 scores at grade 1, 15 were American while
there was only 1 American child in the top 100 at grade
5. Among the lowest 100 scores at each grade, there were
58 American children at grade 1 and 67 at grade 5.
(Corresponding figures for Japan are not reported.)
Differences at the classroom level were also
substantial. The lowest scoring Japanese class at the
1st grade fell at about the midpoint of the distribution
for U.S. classrooms; at the 5th grade, the lowest
scoring Japanese class performed better than the highest
scoring American class. These patterns held up
when individual items (or items classified by
computation versus story problems) were examined.

Summary. The results from the study conducted by Stevenson
and his colleagues challenge assertions that Japanese performance
is substantially higher than in the U.S. on virtually all
measures of cognitive functioning. Here, again, we find Japanese
strength in mathematics (along with evidence of broader, greater,
and earlier coverage of mathematical concepts and skills). But
the data regarding cognitive abilities and reading performance is
more balanced, with a slight advantage to the U.S. overall. The
inclusion of Taiwanese results raises additcional questions about
the generalizability of Japanese superiority across cognitive
measures.

Whether the absence of broad-based performance differences
accurately reflects population differences between countries is
hard to determine. The U.S. sample certainly underrepresents the
ethnic, social, cultural, and regional diversity of the countrv,
most likely in ways that would raise American performance levels.
At the same time, the Japanese and U.S. samples in this study are

probably more comparable than those used in the IEA surveys:;
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comparisons between countries are more likely to be based on
children coming from comparable home circumstances. Overall
sampling limitations suggest that the U.S. figures might
underestimate the prevalence of reading disabilities and
overestimate its reading and mathematics achievement; the biases
introduced by the sample selection in Japan are less clear but
presumably are along the same lines.

The other major limitation of this study holds for any
attempt at cross-cultural comparisons. The transferability of
cognitive tasks across cultures is difficult at best. Consensus
is that the transfer is easiest in the area of mathematics, where
Japanese students shine, and most difficult in the area of
reading. The limitations in the mathematics tests constructed by
Stevenson et al. have to do with their relevance to each
country's curriculum; the problem was less severe in Japan
because its students were taught more topics earlier (and
apparently better). Possible problems with the interpretability
of the cognitive ability tasks results have to do with their
comparative familiarity across cultures; American students are
likely to have prior familiarity with similar tasks while
Japanese students typically are not administered such tests. The
difficulties in constructing comparable reading measures are
thoroughly documented by Stevenson et al. (1982). The methods
they employed reflect the state of the art and the psychometric
properties of the resulting instruments are generally quite good.
Moreover, there is no evidence to suggest that the reading

measures were less fair in Japan than in the U.S.
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In sum, then, the evidence presented by Stevenson and his

colleagues challenges some notions about Japanese performance
(lower incidence of reading disabilities, higher levels of
cognitive functioning) and reinforces others (superior
mathematics performance). While their samples were not
nationally representative and their test tasks may have suffered
from inherent limitations in cross-cultural transferability,
stevenson and his colleagues do provide results that cast doubts
on the universality of exceptional Japanese performance.
Hess, Azuma et al.

As mentioned earlier, the collaboration of Robert Hess and
Hirosh: Azuma in parallel studies of cognitive socialization and

development represents the only major comparative longitudinal

data base besides the IEA SIMS study. In additionm, this study is

the only source of cognitive data from the elementary school
years outside of the Stevenson et al. study and the IEA Science
data and the only source we have found with preschool data from
both Japan andlthe U.S. Data collection for the study started

with children age 3 years 8 months in 1972 and continued through

age 11 in Japan and age 12 in the U.S. Papers reporting data from

the study include Dickson, Hess, Miyake, and Azuma (1979); Hess,

Kashiwagi, Azuma, Price, and Dickson (1980); Conroy, Hess, Azuma,

and Kashiwagi (1980); Kashiwagi, Azuma, and Miyake (1982); Hess,
Azuma, Holloway, Kashiwagi, Wenegrat, and Miyake (1983);

Kashiwagi, Azuma, Miyake, Nagano, Hess, and Holloway (1984);

Hess, Azuma, Kashiwagi, Dickson, Nagano, Holloway, Miyake, Price,

Hatano, and McDevitt (1985); Holloway, Kashiwagi, Hess, and AzZuma
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(undated); and Hess, Azuma, Holloway, Kashiwagi, and Wenegrat
(undated). Given the project's primary focus on influences in
cognitive socialization, many of these reports deal primarily
with family influences on children's behaviors rather than the
cognitive characteristics of the children per se. Here we review
only the available evidence on cognitive performance and
development, leaving other material to be discussed in later
sections.

Description of Sample and Measures. Hess, Azuma, and their
colleagues gathered primarily cognitive ability and developmental

data collected in a comparable way although not always using the

same instruments. Their study samples were quite small,
consisting initially of 58 Japanese and 67 American mother-child
pairs starting when.the children were approximately 3 years and 8
months of age. All American children were Caucasian and were
initially recruited from preschools and day care centers in the
San Francisco Bay area. The locales from which the Japanese
families were selected were the Tokyo metropolitan area (43
families) and the city of Sapporo (15 families) (Hess et al.
1980). At the initial testing period, the families from Japan
and the U.S. were roughly comparable in socioeconomic
characteristics (According to Hess et al. (1983), the U.S. sample
had 20 low SES, 28 middle SES and 19 high SES families while the
corresponding breakdown in Japan was 20, 19, and 19.). There were
14 single-parent families in the U.S. compared with only 5 in
Japan (Hess et al.,1980); the children were equally divided by

sex.




The study had two rounds of data collection. During the
initial round (conducted during the period 1972-1977), interview,
observation and cognitive task data were gathered from parents
and children when the children were ages 3 years 8 months old, 4,
5, and 6. At the follow-up phase (involving 47 American and 44
Japanese families), Japanese children were age 11 and American
children age 12. According to several of the reports, the
follow-up sample showed little differences from the initial
group.

The measures used at various points during the study shifted
from a focus on cognitive functioning in early years (ages 3
years 8 months and 4) to school readiness and IQ scores at ages 5
and 6 to achievement ratings, IQ (Japan only) and scholastic
achievement (U.S. only) in the follow-up study. The real
significance of the designation of this study as
collaborative/parallel rather than comparative is evident from
the differences in test instruments between Japan and the U.S.
(Parental interviews and measures of maternal and child behavior
were more likely to be the same across countries). At age 3 years
8 months, both countries used the same Concept Familiarity Index
(CFI) but the Japanese used a specially developed test designed
to be comparable to the Peanody Picture Vocabulary Test (PPVT)
used in the U.S. At age 4 the cognitive tasks were *the same
across countries: a Block Sorting Task where the mother asks the
child to sort a set of blocks and then provide a verbal
explanation of the principle on which they were sorted and a
Referential Communication Game involving mother and child where

the object is for one person to describe one of four pictures on
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a display in sufficient detail for his/her partner to accurately
choose the figure described (both mothers and children took turns
as "senders"). The school readiness measures at age 5 (SR5) were
similar number and counting items in the two cultures plus
recognition of 22 alphabet letters in the U.S. and 22 hiragana
characters in Japan. IQ at age 6 was measured using the WISC-R
in the U.S. and the Takemasa-Binet in Japan; the school readiness
test (SR6) included letters, numbers, and word meanings items
from the Metropolitan Readiness Test in the U.S. and a comparable
test developed for administration in Japan. In the follow.-up
phase of the study, U.S. students were given the Mathematics
Concepts and Vocabulary subtests from the Iowa Test of Basic
Skills while Japanese students were administered the Japanese
version of the WISC-R; teachers in both countries were asked to
rate students' academic performance (on somewhat distinct sets of
areas).

The differences in the actual tasks administered in Japan
and the U.S. meant that Hess, Azuma et al. were unable to compare
performance across countries in a direct fashion. Instead, most
of their analyses of cognitive measures dealt with their
interrelations over time and their predictability from maternal
behaviors. Since maternal child rearing practices and causal
attributions and their.relationships to cognitive development
were the primary substantive foci of the investigation, the
restriction to cross-cultural comparisons of interrelations
rather than performance levels did not pose major prowlems for

Hess, Azuma and their colleagues. Nevertheless, the lack cf
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manifest comparability of measures across countries constrains
the utility of their data for the comparisons of interest here.
Below we briefly summarize their comparative results on cognitive
measures and comment on their pertinence to other data we have
discussed.

Results. The only cognitive measures from the Hess/Azuma
study for which between-country comparisons of the level of
performance can be made directly are for the Block Sorting Task
and the Referential Communications Game administered at age 4.
For the Block Sort, Japanese and American children did not differ
significantly in their success at placing blocks in groups (mean
of 1.71 for Japan and 1.65 for U.S. out of a possible 2.0), but
U.S. children were more successful in verbalizing the principles
on which the sorting had been done (means of 2.12 (U.S.) vs.
1.53 (Japan) out of a possible 4.0, t=2.28; Hess et al., 1985,
pp. 11-12 (ms)). The average number of errors made by U.S.
children as senders in the Referential Communication Game was
lower than for Japanese chillren (4.33 (U.S.) vs. 5.82 (Japan),
t=2.72; Dickson et. al., 1279, p. 56). The common component of
verbalization links these results. Hess et al (1985) suggest that
the tendency of American mothers to encourage verbal
assertativeness in their children more than Japanese mothers do
might account for the differences.

The other cognitive evidence to be derived from the various
reports are comparisons of the relationships among the mesasures
over time. Dickson et al. (1979, Table 1, p. 56) reported the
intercorrelations among the CFI, PPVT, the Referential

Communications Game, the School Readiness Scores at ages 5 and 6
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and IQ at age 6. Of the 15 pairs of correlations (within the U.S.
and Japan samples separately), the U,S. correlations were higher
in every case except between CFI and IQ6 whezre they were equal;
in 9 cases the differences were approximately .20 or grea :er.
When the combined school readiness scores were predicted i:zm 7FI
and PPVT at age 4, the resulting multiple correlation was not
significant in Japan (R=.37) but highly so in the U.S.(.73) (Hess
et al., 1983). These results suggest that school readiness is
less predictable from cognitive ability measures in Japan than in
the U.S., or alternatively, that abilities other than those
measured in this study matter. It should be noted that che
differences between countries were smallest in most cases for
correlations involving the IQ6 measure. In fact for the most
part, the patterns of in:ercorrelations across countries were
similar even though the magnitudes differed.

Three of the papers provide information about the
relationship of preschool cognitive measures to the cognitive
measures collected in the follow=-up study. Hess et al. (1983)
report multiple correlations between school readiness measures
and follow-up scores (presumably a composite) of .61 in Japan
and .55 in the U.S. Kashiwagi et al. (1985, Table 2a and 2b,
P.84; see also Kashiwagi et al. 1982) present correlations of the
preschool cognitive measures with the six cognitive measures in
Japan at age 11 and the 5 cognitive measures in the '.S. at age
12. The correlations were generally high in both countries for
both the tests and the achievement ratings. For Japan the highest

correlations with IQ scores at age 11 were for IQ at age 6 (.S58




for Verbal, .60 Performance, .67 Combined, measured using a
different test) and form recognition skills at age 4, 5, and 6
(.65, .66, and .75; we were unable to find mention of these
measures in other reports). The highest correlations with
teacher ratings in Japan were for the school readiness scores at

age 6 (.55, .47 and .58). 1In the U.S. 10 (.65 verbal, .67 Math,

. and .73 Total) and school readiness at age 6 (.51, .65, .65) and

the form recognition scores (.46, .54, .56) correlated highest
with the ITBS achievement scores. School readiness scores at age
6 correlated highest with teacher ratings (.46 and .35), although
somewhat less than in Japan.

Kashiwagi et al. (1985) report another set of relations
pertinent to our discussion. Apparently, while measures of SES
and parental education were correlated with the preschool
cognitive measures in both countries, the correlations of these
home background factors with the cognitive measures at age 11-12
were only significant in Japan. The authors attribute this
result in Japan to "the advantageous educational environment
provided by mothers with high SES and education" (Kashiwagi et
al., 1985, p. 92).

Summary. The difficulty of conducting cross-cultural,
longitudinal research on cognitive development is clearly
illustrated by the collaborative effort of Hess and Azuma. The
kind of detailed examinations of maternal behaviors and family
influences of interest caused them to restrict sample sizes to a
manageable numbers and the locales to those easily reached over
time by participating researchers. While it was relatively

straightforward to use common protocols for observations and
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interviews, most of the cognitive tasks had to be adapted to

unique conditions in the participating countries. To a certain

degree, comparability could only be assumed and not explicitly

determined. Stevenson and his colleagues went to greater efforts
to ensure comparability of their measures, but their data
collection began at about the time that Hess and Azuma's ended.
Moreover, the purposes of the two studies differed in ways that

placed greater emphasis on test development in the Stevenson et

al. preject.

Despite its limitations, there are hints of intriguing
differences between cognitive development patterns between Japan
and the U.S. Hess and Azuma's reports stress the role of the
mother in cognitive socia}ization and cross-cultural differences
in that role. They find differences between Japan and the U.S.
i maternal teaching styles, strategies of behdvior contiul,
expectations for mastery of developmental skills, and causal
attributions for performance; moreover, these maternal
characteristics are ‘related to school readiness and later
cognitive performance but differ across countries. Perhaps,
then, the Hess and Azuma investigations' major contribution to
this review is to remind us about cross-country differences in
the ways in which the foundation for ccgnitive performance is
established through family influences on behavior and

development.
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Lynn

In 1977, Richard Lynn reviewed the data from the available
standardizations of the Weschler tests in Japan. The data he
considered wrre from unaltered subtests for the WISC
(standardized in 1951 on 1071 children aged 5.0-15.11), WAIS (mid
1950's for 35-44 year olds), and the WPPSI (late 60's for
children ages 4, 5, and 6). Lynn determined the American scaled
score equivalent for the mean Japanese raw Score on unaltered
subtests and converted the subtest results to mean IQ's (actually
Performance IQ's since all Verbal subtests were altered during
translation). He arrived at 18 separate estimates of mean
Japanese IQ and all were higher than the American mean. The mean
difference for the WISC across age groups was 3.1 points
{about .20 standard deviations) while the corresponding
estimated differences for the WAIS and WPPSI were 3.8 points and
11.7 points, respectively.

Lynn (1977, p.70) acknowledged two caveats with regard to
these differences. .First, it is possible that Japanese sampling
methods systematically biased scores in favor of more intelligent
groups within their population. Second, the subtests for which
differences were most pronounced were largely measures of spatial
ability. Nevertheless, Lyqp concluded that the evidence
supported an interpretation that the Japanese had "the highest
mean IQ ever recorded for a national population'" (p.70). He then
proceeded to cast doubt on the plausibility of environmental

explanations for the difference and by inference, claimed that
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genetic factors were the most plausible source of the Japanese-
American difference.

There is little indication of any reaction to Lynn's V1977)
results and interpretations. However, when he later published a
follow-up paper entitled "IQ in Japan and the United States Shows
a Growing Disparity" in Nature in 1982 (at a time when American
business and educational leaders were very interested in Japanese
' educational and economic successes), his rosults were widely
cited. In later issues of Nature, four comments on Lynn's paper
were published (Anderson, 1982; Flynn, 1983; Stevenson & Azuma,
1983; Vining, 1983) along with Lynn's rejoinder (1983). We
recount the main points of this exchange below.

In the 1982 article, Lynn reports estimates of Japanese mean
IQ for the 1975 standardization of the WISC-R in Japan using,
once again, his translation of Japanese performance to the
American scale score equivalents. His estimate for the Japanese
was 111, 11 points higher (about .70 standard deviations) than
the American norm value of 100. Lynn's estimates for the
corresponding age cdhorts from the 1950 administration of the
WISC were 102-105, leading him to conclude that "mean Japanese IQ has
been rising relative to the American during the twentieth
century" (p.222). Pooling the data from the four WISC
standardizations, Lynn concluded that there is a significant
secular trend in favor of the Japanese, which he estimated to be
about 7 points in a generation. Lynn attributed the increase to
improvements in health and nutrition rather than to changes in
the genetic structures of the population or to education (since

the increase appeared by age 6). The paper concluded with an
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extrapolation of the high Japanese mean IQ to comparative
estimates of the percentage of the population with IQs higher

than 130 (2 standard deviations above the American mean;

approximately 2.3% of a normally distributed population have scores

this high.). Roughly 10% of Japanese IQ would be expected to be
above 130, according to Lynn; moreover, 77% of the Japanese have
higher IQ's than the American mean. Based on these results, Lynn
concluded that:

Since intelligence is a determinant of economic

success, as it is of success in many other fields,

the Japanese IQ advantage may have been a significant

factor in Japan's high rate of economic growth in the

post-World War II period. (Vol. 297, May 1982, p.223)

The reactions to the paper appearing in Nature seek to
elaborate on Lynn's results, on the one hand, and challenge his
methodology and interpretations, on the other. Alun M. Anderson,
the coordinator for the News and Views columns of Nature and a
frequent commentator on Japanese society, accepted Lynn's results
at face value and proceeded to offer explanations for the
increase in terms of.dramatic changes that occurred in the
Ja,anese society during the twentieth century. The factors he
cited included "massive post-war urbanization and rapid economic
growth and accompanying improvements in welfare, health,
education and exposure to Western culcure and ways of thought"
(volume 297, May 1982, p.180).
The remaining three comments are critical of various

features of Lynn's methodology and interpretations. Vining

(1982) pointed out that while the Japanese mean IQ might be

higher, the same data sources indicate that the variance in
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Japanese IQ was significantly lower. If the Japanese estimates
of population variance are used to calculate the expected
proportion of their population scoring above 130, estimates of
the differences in the percentage of high IQs would shrink
considerably (3.5% versus 2.3% instead of the 10:2.3 ratio).
vining clearly indicated that his calculations are only
{llustrative but does view them as evidence that Lynn overstated
population differences in his earlier article.

Flynn (1983) judged Lynn's contentions to be suspect because
they failed to take into account differences in the American
norming population between standardizations and increases in
performance over time. Citing his own studies of differences in
the standardization samples for the 1947-48 norming of WISC and
the 1972 norming of WISC-R in the U.S., Flynn pointed out that
the recent American standardization hRad a more representative
ethnic mixture than the older standardization so that in the case
of the WISC-R, Japanese scores are no longer being compared to
those of white Americans. Moreover, in studies where both the old
WISC and WISC-R weré administered to the same set of American
children, the average IQs increase by 7.86 points, which Flynn's
interprets as a rate of gain in IQ of .321 points per year over
the approximately 25-year period between the two
standardizations. (These numbers are in line with results from
17 studies involving combinations of WISC and Stanford-Binet
tests during the perinsd 1948-1972.) Flynn also pointed out that
Lynn failed to include two additional WISC-R subtests where the
changes were minor in his calculations. Taking these three

factors (the change in American population between
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standardizations, the estimated gains in American IQ, and the
failure to use all essentially comparable tests) into account,
Flynn generated three sets of estimates of Japanese IQs based on
WISC-R that are plausible alternatives to Lyrn's vailues.
Adjusting for all three factors shrunk the estimated Japanese
mean over all ages from 110.7 to 106.6. Flynn also supported
vining's criticism of Lynn's discussion of high IQ scores. He
concluded that IQ differences of the magnitude he found are
"hardly a matter of national concern", especially considering the
gains in American IQ's since wWorld War II.

The criticism by Stevenson and Azuma (1983) focused on the
lack of representativeness of the WISC-R standardization sample
in Japan and the lack of comparability of standardizations for
the two countries. Unlike the American standardization, the
occupation of the head of household and urban-rural residence
were not used in selecting the Japanese sample. According to
Stevenson an. Azuma, the explanations for these omissions
provided by Kodama et ai. (1978) were that these variables were
ndifficult to consider” or "unnecessary in Japan". Given the
extensive evidence regarding the relationship between
socioceconomic status and student performance on cognitive tasks
(including studies of Japanese samples; IEA, Hess and Azuma) and
of urban-rural differences in performance (again, Japanese data
from the IEA studies exhibit this difference), these omissions
are likely to be consequential. 1In addition, Stevenson and Azuma

reviewed the list of schools with which cooperating teachers were

associated and found a clear urban bias. Apparently, 92% of the




classrooms involved in the Japanese standardization were from
cities with a population greater than 50,000 although only 64% of
the Japanese population resides in this type of community. There
were no classes from villages and small towns where 24% o. the
Japanese population live. Stevenson and AZuma conclude that the
Japanese sampling method resulted in a bias favoring higher
socioeconomic status and urban residences, which would account in
part for the between country differences in IQs. They also view
the reliance on strictly Performance subtests in IQ calculations
as inappropriate.

In his reply to the critics, Lynn (1983) softened several
of the assertions from his earlier article. He considered the
urban-rural IQ difference suggested by Stevenson and Azuma to be
open to Question (citing conflicting results from Japanese
studies) but nevertheless provided a recalculation of his overall
estimate that took urban-rural differences into account. Lynn
also acknowledged the correctness of Flynn's arguments about the
differences in racial composition between the American
standardizations (aﬂﬁ the need to compare Japanese with white
Americans) and the inclusion nf 7 rather than 5 subtests in
deriving estimates; he viewed the argument about the need to
adjust for the upward trend in American IQ as more contentious.
Once the adjustments suggested by Flynn and Stevenson and Azuma
were all taken into account, however, Lynn still estimated a
Japanese IQ mean of 104.4 which he judged to be significantly
higher than the IQ of American Caucasians. No further mention is
made regarding vining and Flynn's challenge to Lynn's estimates

of the proportions of high IQs in Japan and the U.S.
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what the above means in the final analysis is hard to saY.
Clearly, Lynn lost some of the caution he exhibited in the
earlier presentation in writing the Nature article. Moreover, he
backed away from the evidence that supported his interpretations
that were the main points of coatention (i.e., the "increasing
disparity" and the high IQ differences). What is left is what
Lynn would view as a replicable 4 point mean IQ difference
between Japanese and Americans, based on Performance tasks only.
If the kinds of selective sampling evidenced in the Japanese
WISC-R standardization occurred in the other Wechsler
standardizations and caused the typical kinds of biases
associated with socioceconomic conditions and community type, then
all the differences are suspect. We qimply cannot tell from the
available evidence and documentation what differences in measured
IQ really exist between the two countries, and certainly are in
a position to interpret their economic implications.

summary of the Cognitive Evidence--What's There, What's Missing

At the beginning of this section, we delineated eight
questions which were intended to serve as guides for our probes
into existing evidence regarding the cognitive performance of
Japanese students. Currently, popular belief is that Japanese
students exhibit superior academic performance when compared with
the U.S. Our purpose was to see whether this belief could
withstand a detailed scrutiny of the primary empirical studies.
our questions focused on the ways in which the secondary

interpretations of Japan's supposed performance advantage might
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be misinterpretations, misstatements, overstatements, or
overgeneralizations.

We examined in detail seven separate studies with extensive
empirical data about the cognitive characteristics of Japanese
students that also contained comparable information about
American students. Three of the studies dealt with mathematics
performance at the secondary level (IEA First International
Mathematics Study, IEA Second International Mathematics Study,
Harnisch and Sato), one with science at ages ten and fourteen
(IEA Crossnational Study of Science Achievement), one with
cognitive abilities, reading and mathematics at kindergarten,
first and fifth grade (Stevenson et al.), one with cognitive
development from age 3 years 8 months to age 12 (Hess and Azuma),
and one with IQ (Lynn and his critics).

Looking across the results from the seven studies, our
conclusicn is that there is substanti:l evidence from multiple
sources to support the judgement of exceptional mathematics
achievement in Japan as measured by conventional paper-and-pencil
objective tests. Thé mathematics performance advantage for Japan
relative to the U.S. starts early and increases during secondary
school. This finding has stood up over time and across the topics
covered within the Japanese curriculum (which the evidence
suggests is substantially more comprehensive in coverage at any
given age level than the typical U.S. curriculum). There are
mathematical topics for which the Japanese students have not
performed well; however, these tobics tend not to have been part

of the Japanese curriculum by the time of testing.
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Once one ventures outside the area of mathematics (and to
some degree science), information becomes sparse and the evidence
spotty. We were unable to unearth any comparative data at the
secondary level on Japanese performance in reading, literature,
social studies, writing, foreign language or other non-
quantitative content areas. The little data available from
studies conducted in the elementary school years (essentially
from the Stevenson et al. study and from the Hess and Azuma
collaboration) do not exhibit any distinctive Japanese
performance and may actually favor U.S. students, once
mathematics and science performance are excluded. Evidence in
the realm of cognitive abilities also lends little support to the
judjements about Japanese exceptionality (outside of spatial
abilities perhaps). Also the data purporting to demonstrate
superior Japanese mean IQ appear to be seriously flawed at worst
and questionable at best.

The evidence regarding differential performance for
jdentifiable subgroups within Japan appears to be consistent but
again is available almost exclusively in the areas of mathematics
and science. Variability in Japanese mathematics and science
performance is apparently smaller than that in the U.S. during
the elementary school years but is greater for secondary school
samples. However, when combined with the exceptionally high
Japanese mean performance, low scoring Japanese students do well
relative to students from other countries. Differences in
performance are also associated with socioceconomic status
variables and locale of residence (urban, town, rural), in much

the same way as in the U.S. The limited data on differences
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between public and private school students (primarily from SIMS)

does not point to general advantages for private schooling.
Finally, there is evidence of gender differences .a mathematics
and science performance, especially for upper secondary students,
but the differences are not large relative to differenzes found
in other countries. In fact Japanese gir.s outperform the boys
from virtually every other country participating in the IEA
studies. None of the studies we reviewed provided any insights
into ethnic group differences in Japanese performance.

We withhold consideration of the macro influences that might
account for Japanese perfo:mance until a later section.
Nevertheless, it is hard to resist the temptation to offer "arm-
chair" explanations for the mathematics and science results and
the virtual absence of evidence elsewhere. Our reasoning,
strongly influenced by data from the various IEA studies,
Stevenson et al., and books by Rohlen (1983) and to some degree,
Cummings (1980), is as follows. Start with a society that is
concerned about mak;ng the most of its human resources and
respects and appreciates education and educators. Add a
cooperative relationship between the private sector and the
government that is committed to developing through education the
whole person-citizen who has a command of mathematical and
scientific knowledge deemed as essential to economic productivity
and progress. Ensure that both the home and the school support
these goals. Offer a curriculum (nationally) that emphasizes the
development of algorithm reasoning across a wide range of topics,

concepts and skills and provide extensive practice in a broad
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array of applications. Train prospective teachers extensively in

both content and in pedagogical strategies designed to enhance
algorithmic reasoning and applied problem solving skills.
Develop comprehensive curriculum guides and offer in-service
activities that reinforce this vrientation.

We get the feeling that Japanese education in mathematics
' (and perhaps in other subjects as well) does a good job of making
the "novel" familiar. Most students become adept at “"figuring
out what the problem is", recognizing the algorithms that are
applicable from among those that they have committed f£irmly to
memory, and then applying the algorithm accurately. Japanese
students cover a lot of material in school and spend a good deal
of time in what some might view to be "drill-and-practice" work,
but there seems to be a clear purpose in approaching instruction
in this way. Presumably, through practice, the routine aspects
of algorithmic operations become "automated", requiring less time
and thought an® thereby shifting the mental exercise to one of
problem recognition. Experience with a wide array of content and
problem types simplifies the problem solving task because the
student is more likely to have seen a similar problem before.
Moreover, there is continuity over the years in applying "the
system"; the student is unlikely to find dramatic shifts in
instructional strategy from one year to the next.

In trying to understand why there was so little performance
information outside the areas of mathematics and science, we
canie up with several related explanations. First, there are known
difficulties in attempting to transfer language oriented tasks

across cultures. What are the English language equivalents to
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Japanese characters? How do you control for passage difficulty
across languages in reading comprehension, social studies, and
literature? These concerns have plagued the IEA studies over the
years even when countries shared at least a common alphabet. The
difficulties one has to surmount are foreboding as Stevenson and
his colleagues clearly portray.

A possible second explanation has to do with wise investment
of resourccs. Whether it is true or not, the Japanese do believe
that human capital in the areas of mathematics and science is
important to their economic prosperity. Therefore, they are
willing to invest in efforts that help them document the state of
knowledge in these areas and how their students are doing
comparatively. While learning is important in other areas also
(the well-educated and well-rounded citizen), it is not the focus
of concerns regarding economic development and besides, it is
harder to examine performance in other areas comparatively.
Therefore concentrate and invest resources in what is most
important. '

The other side of the coin to the above is that one should
"put one's best foot forward" in public. Japanese educators, and
business and governmental leadership, are proud of the image
derived from their country's performance in international
comparisons of educational achievement. It reflects well on the
society as a whole and apparently impresses business and
governmental leadership in other countries. Yet, outside of the
mathematical and scientific areas, the emphasis in Japanese

schooling might be sufficiently distinctive from that in Western

79




Europe and the U.S. to make it more difficult to reflect the
accomplishments of Japanese students. Coupled with the
difficulty of det loping culturally fair tests in content areas
that are heavily language dominated, why invest the effort and
still risk the possibility of conveying a misleading impression
about the gquality of Japanese schooling outside of mathematics
and science?

what is distinctive about curriculum in Japanese schools
(from an American perspective) in areas other than mathematics
and science? While it was outside the scope of our task to delve
into details of the Japanese school curriculum, several of its
fea:ures stood out in the materials we read. First, while it is
widely known that students in Japan spend more time in school
during a year than U.S. students, it is les:t well-known that this
additional time is spread amonl more subjects for more years than
are part of the typical U.S. curriculum. According to the
international studies and various other reports, Japanese
students study take ? subjects through the end of the lower
secondary school compared with the 6 subjects in the U.S.
English, Music, Art, and Moral Education are part of every
student's course of study until the upper secondary level (10th
grade).

Second, coursework in all areas is more systematic,
comprehensive, and uniform than the U.S. Music is a case in
point. According to Abdoo (1984), Japanese music education
covers a combination of music history, theory, conducting,
instrumental and choral performance, and reading and writing of

music at progressively more complex levels through the ninth

80

83




grade; both Western and traditional Japanese music are studied.
Abdoo claims that by the time of graduation from lower secondary
school, almost every person can read music and has the basic
historical and theoretical tools to enjoy it. Coursework in
social studies, humanities, literature, and the arts also appears
to be broad-based with heavy doses of Western culture and
thought. Rohlen (1983) notes that "social science textbooks
encourage the development of a high level of competence and
sophistication both in the facts of civics, history, and
geography and in the principles of economics. Most high school
students can understand economic and sccial policy,... grasp the

interplay of donestic and external factors" (p. 256).

A third feature worth noting is the nature of the learning
rather than its content as one progresses through the secondary
school years. There appears to be an emphasis on what might be
termed convergent (as opposed to divergent) thinking skiils.
Instructional emphasis is heavily oriented toward mastery of
facts, attention to.details, and developing the skill to apply
information and theory to solving problems. This orientation is
dictated, at least in part, by the importance of the examination
system (both for upper secondary school and university
eligibility) which typically emphasizes objective, seler.tion
' (multiple choice, short answer) questions and excludes production
(essays and written composit.ion) ones.

Rohlen (1983, pp. 93-101) presents examples of questions
from university exams that, in his view, epitomize the tirust of

Japanese curriculum in secondary schools. 1In one Question,
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students are askad to fill in 15 blanks appearing in a long
passage on ancient Greek thoucht, choosing their answers from a
1ist of 40 names, places, dates, eras, and schools of philosophy.
The subject matter of the passage, SO central to an understanding
of the history of Western thought, is not likely to be part of
the schooling of American students until their early University
years, if at all. Even then we would expect to find less focus
on the mastery of facts and details and more on what Greek
philosophy has to say about inclependence of thought and
rationality. The same sort of emphasis is seen in exam questions
taken from other areas outside of mathematics and science.

In our attempt to portray the focus of instruction in Japan,
especially during the secondary school years, we are not trying
to judge the appropriateness of its emphasis on memorization of
facts and attention to detaii. The same point holds for our
attempts to explain the reasons for Japanese performance in
mathematics and science and the limited availability of
comparative evidence’ in other areas. It would be the height of
cultural arrogance to view Japanese society and schooling from a
narrowly American perspective. The activities and actions that
characterize Japanese education and the characteristics of its
citizens, and the choice of information to collect about them,
are dictated by values, purposes, and needs of their society and
culture, not by ours. If a difference in interests and emphases
causes data about their characteristics to be noncomparable to
U.S. data (the standardization of the WISC-R in Japan is a case

in point as is the general indifference to providing information
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about occupational status), this limitation should be viewed as
an inherent feature of cross-cultural comparison rather than a
shortcoming or an evasion of the issues that the data might help

us (Americans) address.

Non-Cognitive and Behavioral Characteristics

As part of the desired scope of work, we were requested to
include an examination of the literature on non-cognitive and
behavioral characteristics in addition to the review of cognitive
data. The non-cognitive characteristics we were to corsider
included self-concept, locus of control, aspirations,
expectations, and values (self-responsibility, self-criticism,
group responsibility, loyalty, and perserverance). The proposed
list of behavioral characteristics included coping behaviors,
task orientation, group functioning, productivity, motivation,
and creativity.

At the time, this list seemed reasonable. Wwhile there are
differences of opinion in the American research literature with
regard to the meanings of some of these characteristics, and the
best approaches to measuring them, one would expect to find
comprehensive pbodies of literature about each of them.

Our search for a comparable literature on non-cognitive and
behavioral characteristics of Japanese students yielded very
little empirical data on mr9st attributes. While :there is no
shortage of statements about the character and behavior of the
Japanese (children included), there is apparently less of a
tendency to attempt to document the prevalence and diversity of

specific attributes. Several of the studies revi.w~ed in the
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cognitive characteristics section did collect school-related

attitudinal and behavioral data (e.qg., attitudes toward school
and subject matter; amount of homework, time use outside of
school) and the Hess and Azuma collaboration gathered extensive
information abcut child-rearing practices and causal
a:tributions. But other than these and a limited number n£
comparative surveys of youth (which we will report on below), the
cupboard was almost bare.

We have tried to figure out why our search yielded so
little. Perhaps, our inability to work comfortably in Japanese
language professional journals (Yet our examination of several
volumes of Japanese Psychulogical Research, published in English,
turned up nothing relevant) or to obtain and examine a larger
volume of governmental reports in Japanese severely impaired our
work in this area. However, if this interpretation is plausible,
others have suffered similar fate. None of the essay reviews
(e.g.,Rohlen, 1986; White, 1983), popular articles (e.g.,
Schiller and Walberg, 1982; Torrance, 1980) or books (e.g.,
Cummings, 1980; Rohlen, 1983) cite sources of survey,
observational, or personal interview data on most of the
attributes listed above. These papers and books do, on occasion,
report data, primarily from Japanese governmental reports, on
such attributes as juvenile delinquency, social and family
relations, and suicides. But for the most part, Americans
writing about Japanese behavior and non-cognitive attributes seem
to rely on their own observations of Japanese culture and society

or on Japanese commentary about personal, family, social,
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cultural, and spiritual values, beliefs, and goals to guide their
statements and interpretations of Japanese characteristics.

Oour choices about how to proceed, then, are limited. We
will report on the empirical data we found and also cite
statements from secondary sources that lack empirical
documentation. But by doing this, we run the risk, as in the
cognitive characteristics review, of providing an imbalanced
picture of actual circumstances regarding non-cognitive and
behavioral attributes. Moreover, the inferences are likely to be
more strained than for the cognitive data.

The point here is that the cross-cultural transportability
of American conceptions of non-cogritive attributes and behaviors
to Japanese society and culture might be even more problematic
than in the cognitive domain. The American penchant for
"psychologizing" about i.dividual attributes and behavior many
not mesh well with the Japanese collective sense of personal and
social responsibility or their agenda for the study of human
behavior.

New Data Sources

In addition to the studies that were considered in the
examination of cognitive characteristics, two other comparative
studies that gathered survey data on the attributes are central
to this part of our analysis.

HS&B in Japan. 1In 1980, the Japan Youth Research Institute
conducted a partial replication of the High School and Beyond
(HS&B) Study, initiated in the U.S. by the National Center for
Education Statistics (NCES)B. Questionnaire data were gathered

in Japan from a sample of 7,239 high school seniors drawn from 46
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schools; HS&B collected both questionnaire and cognitive test

data from a probability sample of roughly 30,000 sophomores and
28,000 seniors from approximately 1000 public and private
schools. A preliminary report comparing the responses of
American and Japanese high school seniors was prepared by NCES
staff (Fetter, Owings, Suter, & Takai, 1983) and is our only
available written source at the present time. However, it is our
understanding that other analyses of these data (plus a possible
follow-up sample in Japan) are in process.

At the time of the Fetters et al. report, information about
the Japanese sample design was not yet available. However, K.
Yamaguchi (who worked on HS&B while at the National Opinion
Research Center and is now a faculty member in Sociology at UCLA)
provided us with a brief translation of the description of the
sample design provided by the Japanese Youth Research Institute
(Tamotsu Sengoku). According to Yamaguchi, the Japanese employed
a three-stage cluster sample (region (stratified into big cities,
city-prefectures and ail others), schools (stratified by size,
and type (public general, public vocatioral, private)), and
classes (randomly sampled with students exhaustively surveyed)).
Apparently, éhe sample of schools selected was based on
proportional allocation rather than on probability proportional
to size.

The student survey focused on the behavior'and activiéies of
students and their attituces toward themselves, their school, and
their teachers. Several questions asked in the Japanese survey

were not directly comparable to HS&B items administered in the
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U.S. Fetters et al. describes their adjustments to the item data

to allow for cross-country comparisons and are careful throughout
the report to note when differences might be attributable to
changes in question wording or response options. Their review
summarizes the findings under the major categories of curriculum,
school effort, student opinions about school, parental control
and influence, out-of-school activities, values and attitudes,
and plans and expectations.

Third World Youth Survey. 1In 1983 the Youth Development
Headquarters of the Prime Minister's office in Japan conducted
the third in a series of "World Youth Surveys" (WYS; Youth
Develcpment Headquarters, 1984). According to the report, the
previogs two surveys had been carried out in 1972 and 1977;
however, we were unable to locate any earlier reports or
citations of the earlier studies as data sources.

The stated purpose of the WYS was "to determine the major
problems confronting young peorl: in Japan, to help work out
future policies for young people, and to obtain basic data that
is necessary to promoté mutual understanding between the youch in
Japan and in foregn countries"(Youth Development Headquarters,
1984, p.1). Eleven countries (Japan, U.S., United Kingdom, West
Germany, France, Switzerland,‘Sweden, Yugoslavia, Philipines,
Korea, and Brazil) participated in this survey of young people
aged 18 through 24. A research institute in each country was
commissioned to obtain 1000 interviews. In Japan 1,021
interviews were nbtained by the Nippon Research Center, Ltd.
using a stratified two-stage random sample; 1134 interviews were

obtained in the U.S. by the Gallup Organization, Inc. using a
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replicated probability sample. The interviews were conducted in
person in the respondent's home.

The material we were able to obtain (through our project
monitor) was very brief. The summary of major findings from
cross-national responses to questions about family (12 items),
school (6 items), job (11 items), friends and free time (5
items), comunity and delinquency (3 items), nation and society (S
items), international issues (2 items), and outlook on life (9
items) were reported in under 20 pages of text. This limited bodv
of information is all that we have to go by in examining the
results of this potentially interesting source of information. We
will concentrate in our report on questions that are most closely
tied to the attributes delineated at the beginning of this
section, and on those items that reflect distinctive Japanese
attitudes and behavior (as characterized in the report).
Information about Specific Attributes

The attributes to be considered cluster roughly into two
groups. The first set includes measures that reflect beliefs,
interests, attitudes, and feelings. Data regarding a variety of
behavioral characteristics constitute the second set.

self-Concept. Despite the substantial body of American
literature involving judgements of one's value and abilities
along a number of dimensions (primarily called self-concept or
self-esteem), data on the self-concept of Japanese students is
limited. Fetters et al. (1983, Table 6) reports the percentage
of high school seniors tbat agreed with 3 statements on self-

esteem:
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I'm a person of worth.

I'm satisfied with myself.

At times, I think I'm no good.
and another question about ability to enter (in Japan)/complete
(in U.S.) college.

Japanese responses to the questions about worth and
self-satisfaction were much less positive than Americans; less
than a third of the Japanese students agree with these statements
while more than 80% of the U.S. responded positively. On the
third question, there was a higher percentage of negative
response for Japanese, especially for females {71% agreeing with
the statement that they felt they were no good at times in
contrast to 49% for Japanese males and 51% and 41% for U.S.
females and males, respectively). The Question about college
showed a similar Japan-U.S. pattern with over 80% of the U.S.
seniors judging themselves able to complete college while less
than 40% of the Japanese stated that they had the ability to
enter college (Since the dropout rate from college is negligible
in Japan, entering is essentially tantamount to completing
college). '

If the Japanese results had come from a typically Ame-ican
sample, there might be cause for considerable concern. The
responses to most self-concept questionnaires from U.S. samples
are typically skewed with substantially more positive than
negative replies, except in clinical samples.

This tendency toward éelf-critic;l judgement by Japanese is
apparently not an isolated event but more of a consistent
pattern. Japanese students in the Harnisch and Sato study

(Harnisch & Sato, 1983; Harnisch et al., in press) had more
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negative reading self-evaluations than Illinois students. 1In
draft materials on student opinions, attitudes, and preferences
from SIMS, Kifer and Robitaille (in press) found that despite
their high cognitive scores, Japarese students from both
Populations were more likely than students from other countries
to consider school mathematics to be hard and to have low
opinions of their performance in mathematics.

We attribute the patterns of responses above to distinctive
cultural tendencies in socialization regarding appropriate
expressions about self-judgment. Within Japanese society humility
is valued as an essential ingredient of interpersonal harmony
while overconfidence and public expression of beliefs that might
reflect negatively on others are discouraged. American society,
on the other hand, places a higher premium on self-confidence and
self-assurance, and its competitive tendencies afford greater
tolerance for and encouragement of public expression of one's
capabilities.

What this means in terms of "true" differences in the
distribution of self-concept between Japanese and American
students is unclear. Japanese students, as a group, may be
overlv self-critical, professing greater concerns about their
worth and abilities than they truly believe. On the other hand,
their self-opinions might also reflect realistic reactions to the
tightly connected system of secondary and post-secondary
educational stratification. 1In contrast, the responses of U.S.
students are more likely to reflect overconfidence and

weaker societal linkages between school performance,
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opportunities, and self-esteem.

fate are considered to be external factors beyond the control

of the individuaj, Among the internaj factors, effort ig

(Husen, 1967, Vol II, P. 45; Tables 1.15-1.19). At all three

Population levels considered (13-year-olds, terminal Year




control over its own fate while American students were more
likely to view mankind as helpless in the face of forces at work
in the world.

The remaining studies focus on the relative prevalence of
ability, effort, luck, and rask difficulty in causal attributions
regarding success and achievement. During the follow-up phase of
the Hess and Azuma study (the Japanese students were in the 5th
grade while the Americans were in the 6th grade), both students
and their parents were asked about their attributions for low
performance in mathematics (Hess et al., 1985; Holloway et al.,
undated; Note that there were some differences in administration
procedures between countries. Also the sample of Japanese
mother-child dyads was augmented to partially offset attrition
problems associated with parental unwillingness to participate in
this portion of the study and to failures to return the mail
questionnaires.). Both Japanese children and their mothers were
less likely to attribu;e pocr performance to lack of ability and
training in school and more likely to attribute it to lack of
effort than American children and their mothers. American
children were also more likely than Japanese children to blame
poor performance on bad luck. At an ea. ier phase of the study
(when children were 4), Japanese mothers were more likel: to
emphasize children's natural abilities (effort and ability were
not separated in this part of the study) and less likely to
emphasize parental encouragement as reasons for their children's
future success in school. The report authors interpret their

results as supportive of a Japanese belief in individual
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responsibility for and control over success; i.e., internal

changeable factors such as effort are more important than either
internal stable factors (ability) or external factors (luck, task
difficulty, quality of teaching).

The pattern from the Hess and Azuma study is evident but to
a lesser extent in students' success and failure attributions
regarding test-taking in the Harnisch and Sato study (Harnisch &
Sato, 1983; Table 1). ‘Although effort was the most frequently
chosen reason for either success or failure in both ~ountries,
Japa.ese students were less likely to attribute success to
ability and more likely to attribute it to luck or task
difficulty than U.S. students. Effort was a more likely
attribution, and task difficulty a less likely one, for failure
in the Japanese sample. The Harnisch-Sato results for the
success condition seem to reflect a mixture of two Japanese
attributes: humility and assuming individual responsibility. The
failure results more neatly match other evidence from the
internal-external control paradigm applied in academic contexts.

The report on the WYS (Youth Develupment Headquarters, 1984)
states that personal effort and person abilities were ranked as
the first and second choices in Japan and most other countries as
reasons for success in school. Apparently, luck or fate was a
more popular choice in Japan, and good education a less popular
one, than in many countries.

The results Irom the HS&B comparison (Fetters et al., 1983)
with respect to locus of control appear to be at odds with those
found elsewhere. while only a quarter of Japanese seniors agreed

that "good luck is more important than hard work for success",
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this percentage was more than twice as large as thac for American
seniors. Moreover, Japanese students were less likely to agree
that "what happens is my own doing” (59% versus 77% for the
U.S.). Finally, the guestion v"plans hardly ever work out”
provoked a remarkably higher percentage of agreement in Japan
(74% versus 23%).

Frankly, we don't know quite what to make of the HS&B
reversal of the pattern wherein Japanese appear to place greater
emphasis on =~ffort and personal responsibility than comparable
American samples. The timing of the HS&B survey may have been
a factor in Japan; if the survey was conducted late in the senior
year, Japanese students may have been at a point of maximum
stress (or maximum disappointment) with respect to pending or
completed university examinations. Such an interpretation would
also fit with the more negative self-evaluations regarding self-
esteem and ability to enter college.

On the other hand, the data from HS&B on self-esteem and
lo=us of control may reflect a recent undertore of general
dissatisfaction and unrest among Japanese ycuth at tiis sharply
demarcated juncture in their educational system. The tight
coupling between educational performance and occupational
opportunites places substantial pressure on this age cohort. The
limited data from the 1983 administration of the WYsS also
contained some indications of comparative dissatisfaction in
Japan (lower ratings of satisfaction with home life, somewhat
lower satisfaction with school life and apparently markedly lower

dissatisfaction with life at work; the trends from the previous
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survey were also toward decreasing satisfaction). We may be

noticing growing frustrations with the sustained dependence on
the family and limits on social relations with peers accompanied
by a dampening of the willingness to take the long-range view on
the part of Japan's "old adolescents" when juxtaposed with
perceptions of the independence and freedoms enjoyed by the
american age peers. (Rohlen (1983) describes circumstances that
might foster such reactions.) But this is all very speculative.
Another explanation for the confusion surrounding locus of

control and causal attributions for Japanese in the academic

domain is that the area of academic pursuits may be anomalous with

respect to Japanese control-relevant behavior in other areas. 1In
a recent comprehensive review, Weisz, Rothbaum, and Blackburn
(1984; Comments from two eminent Japanese psychologists, Hiroshi
Azuma and Hideo Kojima, accompanied the Weisz et al.
publication.) identify two general paths to a feeling -¢ control
and contrast Japanese and American perspectives and practices in
child rearing, socialization, religion and philosophy, work, and
psychotherapy. According to Weisz et al., Americans emphasi:ze
and highly value primary control, whereby individuals are
rewarded for influencing existing realities. Japanese, on the
other hand, place greater emphasis on secondary control, whereby
individuals receive "rewards by accomodating to existing
realities and maximizing satisfaction or goodness of fi. with
things as they are" (Weisz et al., 1984, p. 955).

Weisz et al. report that c¢f the five studies they found
comparing locus of control, the Japanese scored as significantly

more external than Americans in all of them. Japanese were more
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likely to see fate and luck as influential, perceive themselves
as less able to alter others' opinion of them, view the world as
a capricious place where people do not always produce the
outcomes they deserve, and believe that individuals can have only
1imited effectiveness acting alone (These are Weisz et al.'s
reports on the contents of the articles. We have not examined
them first-hand.).

In their discussion, Weisz et al. repeatedly point to the
emphasis Japanese place on maintaining harmony and on alignment
with and obligation to family and group (friendship, work group)
members. The apparent inconsistency they cite in the academic
domain (p. 960) is seen as an extension of an individual's
commitment to enhancing their family's standing, which Weisz et
al. see as a form of secondary control.

The two Japanese commentators on the Weisz et al. review
express appreciation for their perceptive and generally sensitive
portrayal of Japanese control strategies. Nevertheless, thei:
comments highlight the difficulty of applying a distinctively
American primary-secondary dichotomy to the Japanese culture.
Azuma points to the need to focus on the nuances in secendary
control (using the Weisz et al. scheme) in Japan. Kojima
suggests that between-country differences in the nature of
socially accepted modes of primary control deserves more
consideration and that certain relations classified as secondary
in American culture are better perceived as primary in Japan.

Our discussion of the Weisz et al. article and comments by

Azuma and Kojima does not do justice to the subtleties in this
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multifaceted examination of the complex concept of control.

Perhaps, however, it serves as an appropriate reminder that one's

perception of a cultural attribute depends on both the cultural

perspective from which one operates, on the structural paradigm one
invokes, and on the aspects of behavior one considers.
Otherwise, one is likhely to misconstrue the descriptive evidence
which, depending on vantage pcint, highligh%s either the internal
or external facets of control exhibited by Japanese.

Toward School and Subject Matter. The IEA studies
are the primu.y sources of information about school-related
attitudes. In the First International Mathematics Study, Japanese
students ranked either 1st or 2nd among countries in terms of
their attitudes toward school and school learning; ;he attitudes
of U.S. students were typically much less positive, placing them
at or near the bottom internationally. On questions related to
interest in mathematics, the picture was more mixed. Japanese
13-year-olds and terminal year non-mathematics students were
above the international means for their respective populations
but terminal year mathématics students were slightly below the
international means. The average interest scores for U.S.
students were higher than for Japesnese l3-year-olds and terminal
year mathematics students.

The cross-cauntry comparisons from the IEM Science Study
also indicate that Japanese attitudes toward schooling tanded to
be positive. Their means on the Like School scale at both age 10
and 14 ranked 2nd among the developed countries (the U.S. was
3rd). Science Interest and Activities scores for Japanese 10-

year-olds were were the highest internationally (U.S. ranked 3rd)
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while the corresponding scores for l4-year-olds were closer to
the international median (ranked 6th versus 4zh in the U.S.).

There were no general school attitude questions included in
the Second International Mathematics Study. The draft of the
chapter by Kifer and Robitaille reports that the Japanese
students at both population levels ranked lowest on the
Mathematics in School scale (indicating a greater dislike for the
topics that were universally part of the mathematics curriculum
than sctudents from other countries) and on the Mathematics and
Myself Scale (containing items on willingness to persevere in
mathematics, self-perceptions of mathematics performance, and
intentions to pursue the study of mathematics).

Both the WYS and the HSB surveys report evidence of negative
attitudes toward school by Japanese students. As mentioned
earlier, Japanese students had a somewhat lower percentage that
indicated school satisfaction than in most other countries.

Their reasons for dissatisfaction (poor teaching, inappropriate
vocational and educational counseling, inadequate facilities and
equipment) were the sane as in other countries.

In HS&B, Japanese students were substantially less likely
than American students to rate all aspects of schooling
considered (physical plant, library, quality of academic
instruction, reputation in community, fairness of discipline,
school spirit) as goed or excellent. In most cases, the
percentage of positive ratings was three times higher in the U.S.
Japanese students were also more likely than U.S. students to
believe that their school should have placed more emphasis on

1}
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basic academic subjects and did not offer enough practical work
experience and less likely to believe that the school should have
placed more emphasis on vocational and technical programs. On
the other hand, Japanese students were more likely to agree that
their school provided continuing education and employment
counseling.

Here, again, we find that the most recent evidence (from the
early 1980's) suggests that the attitudes of Japanese students
were more negative than in the 1960's and 70's and also were more
negative than the attitudes of presumably comparable American
cohorts. We are tempted once more to interpret the pattern as a
reaction to the tremendous academic pressures on Japanese
secondary school students, who choose to express their bitterness
in a manner that has no impact on their academic standing.

Educational Expectations. That the pressures are greater on
Japanese students than American students completing secondary
school is quite clear. Evidence from both the WYS and HS&B
surveys and from Rohlen (1983; 1986) point to the higher
educational aspirations for Japanese students. They ranked
highest on the WYS. On the HS&B survey, approximately 10% more
Japanese students aspired to finish college or graduate school
than U.S. students expecting to achieve these levels of education
zlthcugh the pattern was reversed for females. These trends
represent a departure of sorts from the earlier data on
educational expectations taken from the IEA surveys; Japanese 14-
year-olds in the Science study actually had a mean expectation
two years lower than the U.S. mean and ranked only 6th (although

the data from certain countries were questionable).
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The pressure to go to the right university is substantial.
Japanese students rarely change universities or fields of study.
There evidently is also a strong correlation between job
opportunities and the university one attends. Since Japanese tend
to chance jobs and companies less often during their career than
Americans, the decision point at the end of secondary school has
life-long consequences for Japanese students. Rohlen (1983; 1986)
vividly depicts the growing presence of students (called ronin)
who fail to get into the university of their choice on the first
try but choose to study and retake the examinatipn rather than
choose another university or seek employment. There is simply no
comparable point in the American educational system where the
stakes are so high. Under such conditions, there should be little
wonder if Japaniese secondary school graduates were more likely
to experience frustrated ambitions and express their frustration
through their survey responses.

Other Attitudes. As one moves away from the academic
domain, few of the studies we considered in detail have much
information. Rohlen's bock (1983) reports on his 1975 survey of
students from five Kobe high schools including information about
student friendship patterns. The World Youth Survey (Ycuth
Development Headgquarters, 1984) collected data on such topics as
perceptions of actual and ideal parental roles, satisfaction with
home life, satisfaction with life at work, aspects of social
relations, attitudes toward the community and society, and
outlook on life. Fetters et al. (1983) report Japan-u.S.

comparisons on life and work choice values.
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We will not review the details of the non-schcol related
attitude data reported in these sources. For the most part, the
response patterns within the studies are consistent with
expecta* ons based on popular accounts of Japanese society and
culture or with other evidence reviewed here. For example,
Rohlen's friendship results show systematic differences across
high schools that appear to be associated with the school's
academic status. I'he Fetters et al. survey found substantially
greater emphasis on job security and permanence than on beginning
income in the Japanese sample, as expected, while U.S. students
tended to rate the two as equally important. 1In the WYS, the
Japanese were less likely than Americans to choose "to live as I
like" as an aim in life but more likely to choose "to get rich".
There were perhaps fewer curious results than for the other non-
cognitive attributes considered thus far.

A Sample of Behavior. Our informaticn on the behavioral
characteristics of Japanese students is spotty in most aresas. A
substantial body of evidence has accumulated about the amount of
time Japanese students.spend on academic pursuits outside of
regular school hours. Several sources (Comber & Keaves, 1973;
Fetters et al., 1983; Husen, 1967; Rohlen, 1983, 1986) report
that Japanese students spend more than twice as many hours per
day doing homework than American students; they also tend to take
more courses and more advanced courses in schoocl and are absent
less often. Moreover, the U.S. (and apparently other countries)
have nothing comparable to the Japanese jukku or yobiko cram
schools offering supplementary schooling. Rohlen (1983) cites

figures indicating that well over half of Tokyo's students beyond
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the fourth grade (over 25% nationwide, according to his 1986
paper) attend one of these schools or have a private tutor.
Coupled with the longer regular school year, longer school week,
and the special vacation schools attended by many Japanese youth,
there is clearly much more time devoted to academic matters with
a consequential payoff described in earlier sections.

Skipping to the opposite end of the spectrum, Rohlen (1983)
reviews the data on juvenile delinquency patterns in Japan.

Wwhile differences in reporting systems introduce certain
obstacles to cross-cultural comparisons, he nevertheless pcints
to substantially lower crime rates among Japanese youth than for
American teznagers. Rohlen cites statistics indicating an
increase in juvenile crime during the 1970's but points out that
the increase occurred primarily fcr lower secondary school
students. He also provides data that indicate a correlation
between delinquency rates and school rank (defined by university
examination results).

Critics of Japan's high-pressure educational system often
point to youth suicide rates as a negative consequence of the
system. Rohlen's examination of the data is again most useful
for our purposes (Cummings (1980) also discusses the suicide
issue). He points out that the World Health Organization
figures indicate that the Japanese suicide rate for the 15-to-24
age group peaked in the mid 1950's, dropped dramatically by the
late 50's and stayed low for males through the early 70's (female
rates remained high). Considering data from a number of sources,

Rohlen concludes that examination pressures and poor academic
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performance are major causes for suicides among persons under
twenty in Japan, more so than would be the case in other
countries.

Time use outside of school is another area of apparently marked
differences between Japanese and American youth. Fewer Japanese
students hold part-time jobs or spend considerable amounts of
leisure time with their friends outside their homes (either dates
or other socializing; Fetters et al. and Rohlen (1983) are our
sources for this information). They are more likely to spend
time at home with their families and concentrate on their
studies.

There is an ertensive literature on tke distinctions in
family relations and child rearing practices between Japan and
the U.S. Rohlen (1983) and Cummings (1980), to a less extent,
portray the close bonding and interdepericies established between
.hild and parents (especially the mother) early on and maintained
until young adulthood (See also references in Weisz et ai.
(1984)). The Hess and Azuma collaboration provides a wealth of
data on the contrasting patterns of developmental socialization
as practiced in Japan and thc U.S. (reported in the many papers
already cited; Hess et al. (1985) provides a comprehensive
summary of the major distinctions.). For example, they found that
Japanese mothers encouraged compliance, politeness, and emotional
maturity at an earlier age while U.S. mothers expented social
skills with peers and verbal assertiveness at an earlier age.
According to Hess and Azuma, Japanese mothers were mor2 concerned
with orienting the child toward proper behavior with adults while

. the U.S. mothers were more concerned with effective peer
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behavicr. They also point out differences in maternal teaching
styles.

Creativity. The topic of creativity proved to be a difficult
one to examine. Even within a culture, conceptions of what
creativity involves and how it is demonstrated vary considerably.
Moreover, regardless of the choice of conception, we were unable
to find much empirical evidence (it may exist but not in the
sources we located and examined in detail). what we were able tc
obtain were a few interpretative sumnaries (Schiller & wWalberg,
1982; Torrance, 1980). This leaves little on which to base our
analysis of this characteristic of Japanese students.

What does seem to be clear, however, is that discussions of
Japanese creativity revolve around definitional differences and
cultural stereotypes. From an American perspective, creativity is
often viewed as the ability to diverge from normative thought and
knowledge-- demonstrating novel ways of looking at phenomena,
going beyond what is known, being able to perceive or generate
unique facets of concréte objects and abstract ideas. The
alleged Japanese penchant for accumulation of facts and
information, attention to details, and emphasis on applied
problem solving (as reflected in supposed ~cientific focus on
adapting and improving existing technology as opposed to the
ncreative" pursuits of abstract theory and invention) causes one
stream of American opinion to view Japanese as not being very
creative relative to Americans. Others (such as Torrance and
walberg) point to Japan's leadership in inventions and patents,

the reverence and respect accorded to its artisans (literature,
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drama, music, dance, art), and its high levels of literacy and
musical talent, all signs to them of a highly and broadly
creative society and culture.

The divergence of opinion about Japanese creativity seems to
us tc have the aura of a squabble about "scoring rules". Earlier
ocn, we argued that Japanese schooling attempts to turn the novel
into the familiar through broad curricular coverage, emphasis on
.roblem solving across a wide array of applications, and
extensive purposive practice. 1If our characterization is
accurate, then by one groups' scoring system, few Japanese get
points for creativity because it is harder to diverge (in a
positive direction) frem their higher norm. Japan's collective,
purposive approach to the world of knowledge, thought, and
behavior works against them when judged by the typically American
scoring rules.

wWwhether it matters how one views Japanese creativity would
seem to depend more on what one perceives to be the consegquences
of differences in cultural choices and this, in turn, depends on
what's being valuec. A country's economic prosperity,
intellectual climate, and quality of everyday life have all been
attributed by some authority to the creativity (and intelligence;
the two seem to be linked invariably) of its people. It seems to
us that Japan and the U.S. are countries whose distinctive
cultures embody differznt routes to achieving similar but not
absolutely congruent goals. Using strictly one country's
criteria to evaluate an attribute such as creativity in the other
results in invidicus comparisons that are more likely to mislead

than illuminate.
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Summary of Non-cognitive Evidence: Perp.exing Patterns

At the outset of our discussion of the empirical evidence on
non-cognitive and ocehavioral characteristics of Japanese
students, we expressed some misgivings about whether an adequate
portrayal was pcssible. We believed, and still do, that the
distinctions between Japanese and American culture reverbate in
strong and complex ways upon the attitudes and behavior of their
respective youth populations. Tue likelihood of being able to
accurately depict, through the filter of American psychological
theories and paradigms, what Japanese youth believe seemed
remote.

Thus it came as no surprise that the picture unveiled
through the various articles was sometimes very puzzling. Do
Japanese students really have lower self-esteem than American
students or are we simply witnessirj culturally proscribed
modesty and humility? Do they consider themselves to be
internally controlled masters of their own destiny through their
willingness to persist and to commit the necessary effort lor
success, or are external control mechanisms a more compelling
force in their lives? Have their school-related attitudes really
turned more negative over time or are we picking up merely
adclescent flailing at a convenient target? Is their willingness
to sacrifice for family and for future success still strong or is
it crumbling under exhausting and lengthening academic pressures?
If attitudes are changing, can behaviors be far behind?

when we try to apply peculiarly American perspectives to the
evidence in hand, we become perplexed. Most Americans carnnot
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even began to conceive of living and behaving according to the

Japanese code of conduct; they would probably find it too
confining. It works the other way as well for most Japanese,
used to a society with scarce physical resources that must be
compensated for by maximizing human resources, cannot fathom
vsquandering" physical and human resources in the haphazard
American manner.

We are left, then, with a realization that while we were
able to observe differences between Japan and the U.S. in non-
cognitive and behavioral characteristics, we were not able to
fully understand or explain them. We are comforted, however, by
the fact that we are not alone; more knowledgeavle commentators
on Japan have apparently found this part of the terrain equally
treacherous.

Literature Related to Non Cognitive Factors
influencing student Characteristics

In this section, a multi-dimensional approach will be
followed to assess the literature on several factors. The basic
content focus is that which relates to the non-cognitive context
in which Japanese education functions. In each case, the authors
of the articles surveyed have suggested that the products of the
Japanese educational system achieve higher than world standards
due to one {or more) of the following four factors: 1)
relationship between education in Japan and economic development;
2) educational achievement and educatiocnal administration; 3) the
curriculum and educational achievement; 4) educational

achievement as a function of culture. In addition, there are
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system is superior and produces overachievers. Articles in this
category will comprise a fifrh factor; and 5) the critigue.
Within the content focus, each subsection (1-3) will be further
discussed in terms of a) Level and type of education (elementary,
seconlary, special populations); b) Quality and crediprility of

citations; and c¢) Quality and credibility of authors.

Education and Economic Development

The 1link between education and economic development has been
the subject of numerous books and articles since the so-called
development decades which began in the 1950's. Much of this
literature was focused on third world nations in Africa, Asia and
Latin America. Little attention was paid to Japan which
typically was considered to be "developed"” partiéulgrly after the
1960's. Bowman's study (1981) is one of the few book length
studies to focus on the links between educational choice and
labor markets. She explored the various decision levels facing
students, from the upper-secondary stage to higher education. 1In
this study, she clearly establishes strong economic factors
influencing educational decisions. This is book macro in scope
and thoroughly documented.

Two additional important studies also explore this economic
issue, one historically (Allen, 1978) and the other focusing on
the contemporary issue of the tramsition from school to work
(Ushiogi, 1984). Allen's study is a well researched and
documented analysis of the development of Japan's educational
system being regeared to focus on science, technology, and

professional or vocational training during the early Meiji period

108

111




(1868). He demonstrates how a concerted effort by both
government and individuals resulcted in the close link between
education and nation-building that continues to characterize
Japan's development today. What is important for the purposes of
this literature review, however, is that early on the noticn that
education was closely related tc economic development was
jmbedded in the thinking of individuals in both government and
business. As Allen (1978: 33) notes: "In neither sector
[(government and business] , however, was educational policy
fashioned by men committeed to the belief in the sufficiency of
liberal education; it seemed essential to them that adequate
provision should also be made for professional and vocational
training, directed towards producing experts." It was with this
early beginning that education became the route to a sucéessful
career prompting Allen (1978: 34) to state: "Many critics have
claimed that Japan has placed too much emphasis on formal
educational qualifications as a path to a career, and there is
some justification for-such a charge." From that point on, most
aspects of Japan's formal educa:ional system were imbued with the
concept that one studied, in preferred schools, in order to have
a successful career. This "career" orientation lays the base for
the manner in which schooling is viewed by all sectors in
Japanese society down to and including students and their
parents. While Allen does not link his stuvdy to student
achievement it is likely that the rather direct relationship

between education and economics is a powerful motivator.
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Ushiogi (1984) brings this argument up to date with his
study of the transition from school to work in Japan. In this
study he traces the rapid expansion of higher education in Japan
since World War II and the impact this has had on the Japanese
labor market. He convincingly demonstrétes that the educational
experience that one has in Japan directly determines career paths
and that students are motivated primarily by this knowledge. The
motivation to study and choices o1 what to study comes fromr the
knowledge that large business enterprises prefer to recruit
students from faculties of law, economics, business management,
commerce and engineering (Ushiogi, 1984: 10). These same
enterprises are less interested in graduates from liberal arts
faculties. Thus, students in Japan are socialized from an early
age to focus their studies on science and mathematics, attempt to
enter the more prestigious universities, secure in the knowledge
that if they are successful in this they will be recruited from
the larger, more stable and lucrative Japanese businesses.

All of these studies are written by well known scholars of
Japanese education, utilize sources in both Japanese and English,
and document their conclusions thoroughly. It seems clear that
there is a strong perception (and likely an accurate one) in Japan
that there is a direct link between the nature of one's education
and -iccess in the business world, that the study of mathematics

and science is more important and better rewarded than other

pursuits, and that attending the more prestigious universities will

result in successful career options.
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Educational Achievement and Educational Administration

A sizeable number of the articles surveyed attributed the
success of the Japanese educational system (and student
achievement) to the manner in which the system is administered. A
provocative study by Duke (1983) compares "yariations on Democratic
Education: Divergent Patterns in Japan and America." Duke notes
how the decentralized school governance pattern of the United
States was introduced (some would say imposed) to Japan following
the War and how from 1956 onward, the system gradually recentrélized
with power shifting back to the Ministry of Education (MOE) where
it resides today. American educators associated with the
Occupation assumed that the decentralized model was superior and
more conducive to promoting achievement. Duke suggests (1983: 56),
however, that the Japanese mix of European and North American
management models has some distinct advantages: "...equality of
opportunity to the Japanese Ministry of Education means establshing
a uniform national academic standard through a standardized
curriculum with its accompanying textbocks, and a set of teacher's
guide to equalize the &eaching methods as much as possible...

Only under a nationally controlled system can national norms be
effectively established..." 2nd, with national norms more
understanding as to what accounts for effective teaching and
learning can be achieved.

A similar argument is made by Aoki and McCarthy {(1984) in
their study on "The Right to Education in Japan." In this study
the legal basis for education in Japan is explored to highlight the
unique governance structure of that system. The role of the MOE as

an agency consciously promoting the modernization of the economy
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is noted as is the relative homogeneity of Japanese society
(1984: 446-447). This combination of factors leads the authors
to conclude: "The interaction of the historical acceptance of
centralized control of education and the legal doctrine of
deferring to governmental authority in educational matters has
undercut the early post-World war II local control reform. As a
result, unlike the United 5tates, determination and
implementation of educational policies is highly centralized in
Japan." (Aoki and McCarthy, 1984: 451). Like Duke, the authors
of this study find the American and Japanese systems to be
"movin~ towards a certain symmetry." (Aoki and McCarthy, 1984:
454); the U.S. moving toward standardization and centralization
due to a concern for quality and Japan decentralizing by having a
more active judiciary.

Edward Beauchamp, a respected authority on Japanese education,
has also contributed two néw studies on Japan's educational
successes and the administration of education. In cne study
Beauchamp (1985a) traces the "democratization" of Japan's
educational system. While acknowledging problem areas ("excessive
pressures for examination achievement... discrimination against
women and minorities... high degree of centralization."; (1l985a:
36), he concludes that the manner in which Japanese education is
democratically administered has allowed them "to have
accomplished both relatively egalitarian access to basic
education and the maintenance of very high academic standards in
the context of providing training for democratic citizenship..."

(Beauchamp, 1985a: 37).
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In his second study, Beauchamp (1983b), compares educational
reform traditions in Japan and the United States to demonstrate
how all national educational systems are influenced to some
degree by international borrowing. The administrative apparatus
of the Japanese system, he concludes, is fundamentally different
from that of the United States. Any effort to reform either
system will have to take into account these significent
differences. First, the geographical size differential is
critical as local considerations play a much stronger role in the
United States than in Japan (Beauchamp, 1985b: 32). Second, the
centralized nature of Japanese education could not exist in the
United States due to our federal system and deep rooted aversion
+o central control. Third, cultural and linguistic diversity is
more pronounced in the United States than Japan (Beauchamp,
1985b: 33). Despite these pronounced differences, he notes that
there is much that the United States can learn from Japan's
successes; particularly, any educational reform effort in the
United States must take into account the Japanese administrative
model. |

On a less macro and more popular level, twc studies state
that Japan's successes economically and in educational
achievement are the direct result of the manner in which schools
are managed. Schiller and Walberg (1982) call Japan a "Learning
Society" and state that schools are organized in such a way as to
enhance what they identify as seven productive factors in school
learning: 1) ability; 2) development level; 3) motivation; 4)
home learning environment; 5) quantity of instruction; 6) quality of

instruction; 7) classroom social environment (Schiller and walberg,
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1982: 411-12). The authors conclude that the Japanese educational
system has incentives enhancing each of these factors thus providing
the institutional context in which high achievement can be fostered.

The argument presented by Aquila (1983) shifts the focus from
Japanese schools to Japanese management practices in general. He
urges American educators to adopt Jdpanese management practices and
implement them in our schools (even though they are not used
extensively in Japanese schools). He identifies seventeen
innovations that if adopted would dramatically improve the quality
of American education. These range from allowing teachers to 'stop
the assembly line," to instituting quality control circles (Aquila,
1983: 186). While he cautions against wholesale adoption of
Japanese management practices, it is clear he views management as a
key variable in .apanese economic and educational successes.

Two additional articles can be included in this category.

Both focus on the positive role that Japanese educatioanal
television plays in promoting student achievement (Tiene, 1983;
Tiene and Urakawa, 1983). 1In both articles the authors note the
national effort being made in Japan to provide, nationwide, a
first-rate educational television system. The Japanese have what
is termed "massive TV penetration in {the] schools," (Tiene, 1983:
1983), excellent facilities (Tiene and Urakawa, 1983: 19), high
quality research to back up the programming (Tiene and Urakawa,
1983: 20), "ingenious production techniques," (Tiene and Urakawa,
1983: 22), and excellent utilization by teachers and students (Tiene
and Urakawa, 1983: 22). The authors contend that the national and

local management of educational television of such high quality is
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a major factor in educational achievement particularly at the
elementary levels (Tiene and Urakawa, 1983: 21). They, of course,
contrast the Japanese system with "the abysmal situation” in
science education and educational television that exists in the
United States.

In assessing the quality of the articles in this category,
those by Duke, Beauchamp, and Aocki and McCarthy represent original
data using both Japanese and Western sources. The authors are
familiar with the language and culture of Japan, have long
experience in conducting research in Japan, and are more
conservative regarding Japan's economic and educational successes.
By contrast, Tiene (Urakawa works for NHK, the Japanese national
television network), Aquila, Schiller and Walberg have primarily
written "reaction" pieces (reacting to a visit to Japan, recent
collaboration with Japanese counterparts, etc.) more in a popular
vein. There is little evidence of utilization of original sources
although the research project referred to by Schiller and Walberg
may vYield some new datg. These latter pieces are useful as
perceptions of Japanese education by good observers but are
somewhat too narrow to provide much explanation for Japan's
educational successes. Taken as a whole what emerges from these
studies is a descriptive picture of Japanese administrative and
management practices in general, and how the educational system
functions in particular. There is the underlying assumption that

all of this contributes to Japanese educational success.

Curriculum and Educational Achievement

It is very tempting for educators and other social science
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scholars to attribute student success in a particular subject to
the way in which the content is structured and taught. This
analysis has been made by some commentators on Japanese education
as well. The following articles focus their attention on the
Japanese curriculum as it specifically relates to science and
mathematics education. 1In an early study of Japanese educational
patterns in science and engineering a prominant scholar of
Japanese science, Henry Birnbaum provides a detailed description
of the Japanese educational system with particular emphasis on
the science and engineering curriculum. In describing the course
of study for a typical undergraduate major in science or
engineering he makes clear at this relatively early date the
systematic and solid core of courses required at the
undergraduaée level (Birnbaum, 1973: 12é7).

The articles in this section, however, range widely in their
use of data and sources. For example, one report by the National
Science Foundation (1981) provides a brief synopsis of a 1980
report to the Presideng of the United States on how the U.S.
compares with other nations in science and mathematics education.
The Japanese are judged superior in these two fields for the
following reasons: 1) "...the number of degrees granted to
engineers in recent years has surpassed the number granted in those
same years in the U.S.." (NSF, 1981: 369). 2) "The large number of
Japanese students who enter scientific fields (65 percent... versus
30 percent in the U.S.)." (NSF, 1981: 369). 3) "Mathematics
instruction has a more rapid pace in Japan than in the U.S., and
much higher proportion of students take the more advanced courses."

(NSF, 1981: 370) The writers of this report make a similar

116

119




argument for Germany and the Soviet Union. For each of these
nations, the report concludes that there has been a strong national
committment "to quality science and mathematics instruction as an
essential part of the pre-college educational process," (NSF, 1981:
370) while at the same time declaring that ‘in the U.S., there has
been a shrinking of our national committment.

Torrance (1982) argues that the Japanese school currizulum has
other, perhaps unintended, outcomes that contribute to Japan's
overall social and economic success. In his article on "Education
for Quality Circles in Japanese Schools" he documenmts how both the
formal and informal school curriculum allow "...Japanese children
to receive practice and training in group or team creativity."
(Torrance, 1982: 13). 1In discussing some elementary classes he
visited he noted that groups of Japanese children were doing
research on health habits and problems of other students (for which
they had constructed a questionnaire, administered it, and were
tabulating statistics), working on problems of improving the
playing fields and playground, and improving che care and nurturing
of the school animale (Torrance, 1982: 13). He concludes: "As I
observed their behavior, I had little doubt but that as adults they
would be effective memebers of Quality Circle groups. Already they
had mastered and were practicing many of the requisite skills".
(Torrance, 1982: 14). Thus, in his view, the organization of the
Japanese elementary school curriculum is such that students are not
only prepared well in mathematics and science, but are members of
groups that apply their skills for functional reasons, thus

preparing them for life in Japanese industry.

117

120




We have already discussed the curriculum results from the
Stevenson et al. study (See particularly Stevenson et al. (in
press) and Stigler et al., 1982) which indicated that Japanese
students spend substantially more time during elementary school
years studying mathematics, and as a consequence, learn more
concepts and skills. There is also evidence from this study and
cthers (e.g., Easley & Easley, 1983) that the ways in which
Japanese children are taught mathematics differ from typical
American teacning. While more time is apparently spent in whole
class instruction in Japanese elementary classrooms, cooperative
learning appears to be more prevalent and accurding to the
Easleys, is more "horizontal" (children involved in connecting
across different nuances and representations of the same
concept). The subtleties of the distinctions are not extensively
documented in any of the reports we have seen but existence of
the differences is widely acknowledged.

We would have liked to find more in-depth examinations of
the nature of the diffgrences in curriculum approaches in
secondary school years. Here we were handicapped by the limited
information fiom earlier IEA studies beyond gross differences in
amount of content covered and the unavailability at present of
detailed analyses of cross-national differences in zlassroom
processes that are forthcoming from the Second International
Mathematics Study. There are, however, already some inklings
that Japanese teachers' oriertation toward mathematics is
meaningfully different from that of American teachers. However,
the comparative differences in content coverage might swamp the

impact of process distinctions, making it dif ficult to pursue the
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impact of process distinctions, making it difficult to pursue tie
consequences of these differences for academic achievement.

The Role of Culture in Educational Achievement in Japan

In much of the literature on Japan's social and economic
successes, the writers refer to Japan's unigue culture as a major
factor. There is a subtie sense expressed in this literature that
Japan's successes are, perhaps, culture specific and could not
really be duplicated in any other society. These perceptions of
Japan (held by both Japanese and Western scholars) are the focus of
this section.

An introduction to this issue is provided by Tsukada (1984)
who compares the Japanese and Americ:n experience and notes three
aspects of considerable difference. The first aspect is the
historical and cultural tendency toward centralization, or as the
writer puts it: "...the public sector plays a monopolizing role
in Japan..." (Tsukada, 1384: 12), in contrast to the vigorous role
of the private sector in the United States.

A second major socio-cultural difference noted by Tsukuda
relates to the varying'sexual roles for females with respect to
higher education in Japan and the United States. He states: "In
Japan, females tended to be enrolled in junior colleges whereas
females in the United States became equal to males, or even started
exceeding males in the enrollment rate in four-year institutions in
the United States." (Tsukuda, 1984: 12). His statistics for this
statement are from both Japanese and American sources (Sorihu,

(ed.) Nihon Tokei Nenkan: Japan Statis-ical Yearbook, 1984; and

The United States Department of Education, National Center for
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Educational Statistics, The Conditions of Education, Annually,

1984; respectively.)

Finally, the author notes the historical increase in the
number of higher educational institutions in Japan as compared with
the United States. Unlike the elementary and secondary sector
referred to above and dominated by public controls, the private
sector has played an important rolc in higher education; again, a
phenomonen peculiar to Japan (Tsukuda, 1984: 12).

After documenting some differences with respect to educational
expenditures and juvenile suicides and delinquency (Japan and the
U.S. roughly equal in the first instance, and quite different in
the second) Tsukuda concludes by stating that: " It can be said that
both countries became similar to each other in terms of enrollment
rate, expenditure for education, and the suicide rate, but not in
terms of females' position in higher education, the role of the
private sector in education and juvenile delinquency.” { Tsukuda,
1984: 13). Despite the assertion that this study will employ a
"comparative framework:.. to describe the characteristics ol
Japanese and American education statisticalily" (Tsukuda, 1984: 1)
the notion that the two nations are socially ané culturally unigue
continues to cre.p into the discussion.

Against this more or less factual description of Japanese and
American ‘education, three studies provide an interesting
"perceptual"” profile of the two systems. William Cummings, a
vell known scholar of Japanese education, has contribut;d an
intriguing study of "Japanese Images of American Education”

(1984). He perceptively notes that "Japun has been looking at

american education much longer than America has been looking at
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Japanese education, and Japan has far more information."
(Cummings, 1984: 1). He discusses four observers of American
education in Japan and their approach in conveying to the
Japanese public their perceptions of American education:
"Ministry of Education observers focus on aspects of finance,
enrollments, and adminstration. Professors comment on the
quality of academic life in the United States. Parents and
students focus on events in the classroom and community. And
poiiticians seem most aware of the American disease of drugs,
violence, and sex. (Cummings, 1984: 11). Their view is one-
dimensisnal depending on the interest group dcing the viewing.

What emerges from Cummings" study is the cultural difference
in interpreting a complex phenonomen such as "educat.ion." On
the one hand, "...American education was seen as expressive,
individualistic, opulent, and creative; on the other as
undisciplined, wasteful, and hedonistic." (Cummings, 1984: 1J,.
Generally speaking, Cummings concludes that the Japanese
cu.rently view American education in a negative light due perhaps
to cultural tendencies but more likely to current political and
economic successes.

Americans have also had a history of "discovering" and
perceiving Japan and Japanese education. Ichikawa (1984) traces
three stages of American perceptions of Japancsz society and
education: 1.) from the Occupation to the renewal of the US-Japan
Security Treaty of 1960 (US belief that Japan was in need of
radical educational reform to democratize the system) ;2.) 1960's-

1970's (US admiration of Japan's economic growth); 3.) 1980's
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(Japan becomes an economic rival anc the educational system is

given great credit). (Ichikawa, 1984: 2-3). As Ichikawa states:
"At the same time [1970's-80], favorable results werc shown by
the International survey on Educational Achievement conducted by
IEA." (Ichikawa, 1984: 3).

Ichikawa notes how American perceptions of Japanese education
have become mcre accurate, statistically more informed, and
generally more rigorous than in the past. Moreover, they have
informed Japanese educators and stimulated various reforms.
However, several caveats are in order due to a liack of
understanding of Japanese culture: first, American scholars are
hampered by limited sources of infcrmation, "Most of the visiting
specialists depend for information mainly on publications in
English, or Japanese people with communicative competence in
foreign languages." (Ichikawa, 1984: 18); second, visiting
specialists rely on secondhand information rather than
comprehensive surveys; third, even if newspapers and other media are
surveyed, this too can.bias the foreign observer since journalism,
according to Japanese culture, is commerzial by nature and tend to
"report sensationally" rather than objectively on educational news
items (Ichikawa, 1984: 19). Finally, intellectuals tend to be
anti-government and therefore overly critical of educational policy
and practice. This is a cultural trait and not necessarily
objectively accurate. Overall, the author concludes that the
Gifferences in Japanese and American culture are such that most
attempts by American scholars to correctly interpret Japanese
educational practices are compromised from the beginning. What

emerges from American efforts to comment intelligently on Japanese
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education are biased, ill-informed, and culturally irrelevant

interpretations of Japan's educational policies and practices over

the past thirty years.

Somewhat related to this line of thought is Kobayashi's
(1984) study on tradition, modernization, and education in Japan
which debunks many of the stereotypes held by most writers who
seek to explain Japan's success economically and educationally.
He acknowledges the many successes that the Japanese have
achieved and the creative ways they have maintained aspects of
their traditional culture in the face of rapid modernization
(Kobayashi, 1984: 98-100). He introduces an ecological
theoretical construct against which to discuss differences in
American and Japanese pedagogy. What is perceived as rote
learning by American observers in fact is part of a complex group
interaction process inherent in Japanese culture: "This 'rote’
is not really repetition since, from the practitioner's point of
view, each 'repetition' is regarded as always containing learning
something new, such as miniscule modifications in writing the
kanji (Chinese characters] each time one does it..." (Kobayashi,
1984: 110).

The thrust of Kobayashi's argument is that contrary to many
thinkers in the West, tradition and modernity are not mutually
exclusive. 1In fact, a~pects of Japanese tradition may contribute
to their success in education:

Thus, rote and imitation, practices deemed outmoded

by new scientific theories of teaching-learning which

entered education in Europe and America during the

time of the industrial revolution, are still maintained

in the teaching-learning of traditional arts in a
nation considered the most modern and industrial in
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Asia. Planners in developing countries sometimes argue

that "tradition" prevents modernization, but this doc-

trine is too simplistic, as the case of contemporary

Japan illustrates. (Kobayashi, 1984: 113)

A final article in this section analyzes the college entrance
examination (CEE) in Japan. The CEE has. long been recognized as a
major shaper of both elementary and secondary school experiences.
Shimahara (1978) argues that the manner in which it is administered
and the nature of the kind of pressures it exerts on students is
unique to Japan. He views the CEE as "...an institutionalized
practice compatible with the group orientation in Japanese
society..." (Shimahara, 1978: 265). While being critical of the
current CEE practice in Japan, he nevertheless notes how, due to
the uniqueness of Japanese culture, it does serve several
important functions:

1) It serves as a sorting device to assign students to certain
groups in Japanese society;

2) It contributes tc the political stability of Japanese
society;

3) The drilling associated with the CEE helps instill basic
knowledge at both the elementary and secondary levels (as
well as disciplired behavior);

4) It has created an entire industry of tutoring and this has
not only created employment for thousands of people but also
additional educational experiences for most Japanese
children;

5) CEE promotes an achievement orientation from an early age.
(Shimahara, 1978: 262).

Shimahara believes the system should be changed due to the
extraordinary pressures placed on students, but he and others who
have studied the CEE in Japan recognize it as being imbedded in
the deeper culture of the society and therefore not easily

adopted by other cultures nor easily discarded.
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The Critique.

All of the studies referred to above have in various ways
lauded the Japanese system of education. Some have attributed
Japanese educational successes to their striving for economic
achievement; others have noted that their system works better than
others because it is managed and administered better; some have
documented that the curriculum organization and implementation at
the precollegiate level is really the key to their comparative
standing, and still others maintain that admittedly, they achieve
at higher rates but that this can be attributed to cultural
characteristics and is not likely to be duplicated elsewhere.

However, there is another body of literature that challenges
many of these assumptions. 1In fact, these studies range from the
mildly critical to those that morbidly suggest that Japanese
education is in a state of absolute decline. 1In light of the
exuberant praise for Japanese education on the oné hand, or
reluctant admiration on the other, it is worthwhile to examine the
critical literature on Japanese education in order to place in
perspective, the current debate on Japanese student achievement as
it compares with the record in other nations.

The studies in this category eminate from both Western and
Japanese scholars. Three articles from Western scholars are
those by White (1984), Tobin (1984), and Rosenberg (1983).

White provides an interesting tour through the Japanese

educational system, a system she acknowledges produces superior
educated products. However, she details the costs involved in
achieving the educational successes so positively noted in the

literature referred to above. The stress placed upon students by
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parents and society to achieve has created what some
psychotherapists refer to as "school phobia" (white, 1984: 99).
"Japan does lead the world in school-related suicides for the 15-
19 year old age group, at about 300 per year." (White, 1984: 100)

She also reports on the relatively new "battered teacher" and
"battered parent" syndrome. Problems also exist in identifying
sﬁperior intellect since the Japanese do not track students in the
manner that we do. "The superbright may indeed be disadvantaged."
(White, 1984: 100). She admits to problems related to stifling
creativity in Japanese schools but insists that creativity is
engendered in a different way than in the United States.

on the whole her critique is mild and tempered by her
conclusion that "We should see Japan as establishing a new
standard, not as a model to be emulated." (White, 1984: 101). 1In
white's view, Japen is coping with her problems better than we
are with ours.

More along the lines of popular stereotyping of Japan and its
educational system (an& problems) is the article by Rosenberg
(1983). Here we see statements like: "...a visit to a Japanese
campus is like a trip backward in time to a long forgotten day when
authority was respected without questions and traditional values
reigned... In Japan, achievement is all that counts... There are
signs that Japan is paying a heavy price for the failure of its
schools to foster the development of independence and creativity."
(Rosenberg, 1983: 47,48,52). The tone of this article is that

Japan succeeds but at an enormous cost.
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Tobin (1984) summarizes some of the critical literature on

Japanese education in an effort to demonstrate that American

critiques of Japanese education are '"...sometimes right,

sometimes wrong, and always self-serving.”" (Tobin, 1984: 6). He

that many writers idealize American education while being

He

notes

harshly realistic when discussing Japanese educaticn.
maintains that much of the critical literature on Japanese
education is culture-bound, narrowly focused (on such sensational

topics as "examination hell", teenage suicide, school violence
4

concentrated on the top five per cent of the student cohort, and,
v __.tell us much more about our problems, our values, and about
how we view our lives , than they tell us about Japan.'" (Tobin,
1983: 19). Finally, they almost always lack data upon which to

base their wide-ranging assumptions about Japan's educational

problems.

By way of contrast, Japanese commentators on their own

educational system are much harsher and critical. Although their

critiques range from mild to highly critical their tone is much
less forgiving than tha£ of their American counterparts. As Japan
entered the 1980's, several governmental studies and conferences
were held to assess the strengths and weaknesses of the entire
Japanese educational system. These reassessments are summarized in
Kobayashi (1980). The problems of the 1960's and 1970's (lack of
quality in teaching, overexpansion of the educational system, what
Ronald Dore called the "Diploma Disease", student alienation and
unrest, etc.) have endured into the 1980's according to Kobayashi.

Major tasks for this decade will be to create more flexibility in

the system as a whole, further diversify higher education,
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internationalize higher education in particular but the entire
system in general, and generally improve the quality of the
educational experiences of Japanese students (Kobayahsi, 1980: 242-
44). To accomplish these tasks, Kobayashi suggests that a
fundamental reform of Japanese education will have to be
undertaken.

Amano (1984) provides a similar, more detailed reassessment of
the Japanese educational "erisis" but distinguishes between a
crisis "created" by politicians and one that is rooted in the
structure of Japanese society (Amano, 1984: 3). At the secondary
level, the most critical problem for Japan is the "gelectiveness of
admission under the universalized secondary school system." (Amano,
1984: 6). The rise of prestigious private prep schools, the
declining prestige of vocational schools, and the increasing
competition of the general public high school have created a host
of problems for educators, students and parents alike. The pace of
competition has not slackened over the years and in fact has
increased. Japanese secondary education has become more
hierarchical and this has resulted in a rigid curriculum,
inequities, and psychological pressure (Amano, 1984: 12).

These problems are reflected as well at the higher educational
level. Here problems center on increasingly difficult placement of
graduates, low quality of undergraduate education, and the
underdevelopment of graduate education (Amano, 1984: 18-19).
Universities are also not responding to the needs of adult learners
and the notion of "1ife-long learning" has not developed well in
Japan. Amano concludes that higher education is the "weakest and
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most problematic part of the Japanese educational system."
(Amano, 1984: 21). His critique continues as he focusese
attention on "examination hell" and the dysfunctional outcomes of
this selection process. His discussion concludes with a
criticism of "overstructurization" of Japanese society in general
and education in particular. As the society becomes more
differentiated, less equitable, the success function attributed
to schools becomes more rigid and the greatest problem facing
Japanese education in the future will be "the crisis of
aspiration originating from an overstructuration of society" as
increasing numbers of Japanese youth opt out of the system and
"are not willing to join the competiton." (Amano, 1984: 31-32).

A more specific focus on "examination hell" is provided by Iga
(1981). His study demonstrates how this system of examinations
while producing high achievement results and economic successes
creates enormous social and individual stress often resulting in
suicide. He notes how a combination of family relations (overly
strict family environment), the examination system, weak ego, and
Japanese views of lifé, death and suicide all contribute to this
particular outcome of Japan's urge to achieve (Iga, 1981: 26-29).
Iga neither judges nor condemns this sicuation but simply concludes
that: "It may be said that suicide is a more or less
institutionalized adjustment mechanism in Japan." (Iga, 1981: 29).

A more ominous note is taken in the last article in this
section by Kitamura (1984). He states that education as a whole in
Japan is in a state of decline: financially, in terms of
enrollments, and public trust. The number of dropouts (ochikobore;

has increased dramatically at the primary and secondary levels,
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absences are on the increase, as is school violence (Kitamura,
1984: 1-6). Another source of evidence for Japan's declining
educational system is the increase in volume of criticism from
abroad, particularly from the United States. Japanese educators
are particularly sensitive to foreign criticism and in fact some
reforms have been stimulated by this criticism. Finally, the need
to develop a more vstudent-centered" educational system is also
identified as a much needed reform for Japanese higher education
(Kitamura, 1984: 34). The system from top to bottom is undergoing
major changes according to Kitamura and critical reforms will be

necessary to reverse this state of "decline."

Conclusion

Although reference has been made throughout this review
regarding the ¢ ality of the research coriducted on Japanese
education, in conclusion some additional comments are in order more
specifically on the quality of authorship, citations and sources
of information.

In the section oﬁ education and economic development, one can
only reiterate the high quality of both authorship and sources in
the three studies discussed. Compared with studies in the other
areas, there is convipcing evidence that the need to achieve
educationally is highly related to the national drive for economic
growth and development. None of the studies, however, directly
address this hypothesis and future studies might focus on this
guestion.

The section on education and administration is a much more

mixed picture. Some of the studies are of high quality in terms of
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references and documentation and are written by distinguished Japan

specialists (Duke, 1983; Aoki and McCarthy, 1984; and Beauchamp,
1985) but do not really test the assumption that Japanese
educational achievement is a function of superior administrative
experience. The articles by Schiller and Walberg (1982) and Aquila
(1983) are more focused in this respect but lack the documentation
and use of original sources. More interesting, perhaps, are the
two articles on Japanese educational television (Tiene, 1983; and
Tiene and Urakawa, 1983) because they focus on one specific sector
of the Japanese educational system and provide us with more
detailed information regarding a real educational experience.
Overall, the arguement that Japan's management and administrative
structure accounts to some degree for students' educational
achievement appears one-dimensional.

Similarly, the studies surveyed that attempted to relate
Japanese educational achievement with the unigque nature and
character of Japan's curriculum are also uni-dimensional. The best
of these, however is that by Birnbaum (1973) which utilizes
original sources and provides an informed and thoughtful study.
Both the NSF (1981) and Torrance (1982) pieces are less convincing
and tell us little about the role of curriculum in Japan's
successes.

All of the studies surveyed in the section on culture and
education are the products of some of the best scholars on
Japanese education. All use original sources, have long
familiarity with the country and culture and provide their

readers with first-rate analysis of the links between Japanese
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culture and education. One comes away from this set of studies

much more informed about the complexity of Japanese society, the
strength of its culture in the face of modernization, and the
manner in which the educational system is imbued with traditional
elements of Japanese culture. Japan emerges from these studies
as a multi-dimensional society with elements that are both unigque
and comparable to other modernized and industrialized nations.
what does not emerge from these studies, however, is any clear
indication or data to explain the inordinantly high levels of
achievement of Japanese students. Of course, none of the authors
intended to discover this in their studies, yet all of them
attribute some of the success the Japanese are having
economically and educationally to the complex web of culture,
tradition, and modernity.

The literature classified as neritique" is self-explanatory
and rather than commenting on the nature of Japanese educational
successes, focus attention on the costs and problems associated
with the society and educational system. The most critical group
are those from Japan who see the neecd for major reforms in the
educational system. These are the people most intimately aware of
Japan's educational system and perhaps for that reason, most
critical. Whatever the Japanese educational system has
accomplished by world standards has been at too dear a cost,
according to this view, and major reforms will be necessary to
redress problems with deep historical and cultural roots. These
articles are well documented and provide more data than those in

the other categories.
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Katabe, K. (June 1985) Relationship in Japan Between Teachers'
Instructional Ideologies and Students' Achievement in
Machematics; Report done for the International Studies in
Education, Michigan State University.

Using Japanese data from Second International Mathematics
Study, Katabe investigated the rzlationship between
teachers' instructional ideologies or goals and students'
achievement. He found that there was no significant
relationship between what a teacher believes important in
mathematics instruction and what and how much their students
learn.

Kitamura, K. (1984) "Educaticn in a State of Decline in Japan?"
paper presented at the EWC conference on Learning frem Each
Other.

Analysis of dual nature of Japanese education; hi quality;
low quality.

Kobayashi, T. (Oct. 1980) "Into the 1980's: The Japan Case"
Comparative Education, 16(3), 237-44. (EJ235689)

Japanese education in the 1980's must strive to improve its
quality. These challenges arise at the peak of the
education system's quantitative expansion over the past two
decades. Further effort must be d.rected toward
diversification and internationalization, which should bring
about a fundamental reorientation of Japanese schooling.




Kobayashi, V.N. (Fall 1984) "Tradition, Modernization, Education:
The Case of Japan," Journal of Ethnic Studies, 12(3), 95-
118. (EJ307897) -

Analyzes Japan's success in avoiding many of the
soicocultural problems affecting other modern countries.
Explains Japan's ability to balance old and new, the
domestic and the foreign, from an anthropolegical and
educational perspective. Focuses on Japan's traditional
pedagogical emphasis on rote and imitation.

Kurachi, A. (September 1984) "Reactions to an Incident Involving
a child in school, A Ccmparison of Japanese and American
Mothers and Teachers' Reactions” Journal of Cross-Cultural

Psychology, 15(3), 321-336.

Le Grand, K.R. (May 1981) vperspective on Minority Education: An
Interview with Anthropologist John Ogbu," Journal of Reading,
24(8), 680-86. (EJ245623)

Nigerian anthropologist John Ogbu examines the academic
failure of minority groups within the context of American
society and draws comparisons to minority group education in
five other cultures (Great Britain, India, Isreal, Japan,
and New Zealand).

Lynn, R. (1977) "The Intelligence of the Japanese" Bulliten for
British Psychological Society; 30, 69-72.

Reviews of the results from standardization of Weschsler IG
tests in Japan between 1950 and 1970 concludes that mean
Japanese IQ exceeds American IQ in all age groups listed.

Lynn, R. & J. Dzioben (March 1979) "On the Intelligence of the
Japanese and Other Mongoloid Peoples" in Person & Ind.
Diff., 1, 95-96.

Reports results of administration of the American Primary
Mental Abilities Test and a Japanese Intelligence Test to a
sample of r~hildren in northern Ireland. The tests were
calibrated against each other to compare mean IQ's in Japan
and the U.S. results indicate average Japan children would
obtain a mean IQ of approximately 109.

Lynn, R. (1982) "IQ in Japan and the United States Shows a
Growing Disparity" Nature, 297, 222-223.

Reveiws results of standardization of WISC-R in Japan,
interpreted in light of earlier standardization of Weschaler
tests (reviewed in Lynn (1977)). concludes that the
disparity in mean IQ between Japan and the U.S. has grown by
7 points in a generation and the current high mean Japanese
IQ has implications for there economic success.




Lynn, R. (1983) Untitled ("Lynn Replies"), Nature, 306, p. 292.

Reply to Stevenson and 2 uma and to Flynn's critisism of
Lynn's 1982 Nature article.

Makita, K. (1968) "The Rarity of Reading Disability in Japanese
Children" American Jounal of Orthopsychiatry, 38, 599-613.

The study reported here indicates that the prevalence of
dyslexia in Japan (0.98%) is some ten times lower than in
Wwestern countries. Transcultural epidemiology of reading
disability is hardly found in psychiatric literature. No
investigators refer to specific features of language and
script, the direct object of reading behavior. It is
proposed in this paper that the specificity of the used
language is the most potent contributing factor in the
formation of reading disability.

Minato, S. (1983) "Some Mathematical Attitudinal Data on Eighth
Grade Students in Japan Measured by a Semanetic
Differential" Educational Studies in Mathematics, 14, 19-38.
(EJ276957)

In this study some atitudinal data on eighth grade students
of a lower secondary school from administration of the MSD,
which is the only SD type mathematical attitudinal
instrument developed in Japan were reported. The data
reported are the results of item analysis, reliability
coefficients, factor analytic results, correlation between
attitudes and achievement, and some sex-related difference
statistics.

Mohs, N. (Sep. 1982) "IQ New Research Shows that the Japanese
Outperform All Others," Discover, 3(9), 19-24. (EJ266244)

New research shows that Japanese achieved significantly
higher average IQ scores than did their American
counterparts. These results provide the focus of a
discussion on the nature/nurture controversey, validity of
using IQ scores in comparing mental capacity of races and
nationality groups, and other factors related to
intelligence testing.

Morimoto, T. (March 1982) "Contrasting Attitudes of Japanese and
American Teachers," Educational Leadership, 39(6), 414.
(EF259526)

Reports the results of a 1980 survey of teachers in Los
Angeles and Tokyo. Selected findings: Japanese teachers
identify with their schools and are committed to service
while American teachers are more independent and view
teaching as a job.
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National Institute of Educational Research (1981) Mathematics
Achievement of Secondary School Students, Second
International Mathematics Study, National Report of Japan:
Vol. I, (Tables and Figures), (as transiated by K. Ishizaka)

Tokyo, Japan.

National Institute of Educatinnal Research (1982)

Mathematics Achievement of Secondary School Students,
Second International Mathematics Study, National Report of
Japan: Vol. II, (Tables and Figures), (as translated by K.
Ishizaka) Tokyo, Japan.

National Institute of Educational Research (1983)

Mathematics Achievement of Secondary School Students,
Second International Mathematics study, National Report of
Japan: vol. III, (Tables and Figures), (as translated by K.
Ishizaka) Tokyo, Japan.

peaker, G.F. 1975) An Empirical Study in Twenty-one Countries:
A Technical Report, Stockholm: Almquist & Wiksell

International.

Reports on technical details of IEA Six Subjects Survey
including information about sampling in Japan and the U.S..

Rohlen, T.P. (1983) Japan's High Schools. Berkeley, CA:
University of California.

Anthropological study of Japanese five high schools of
different types in City of Kobe dorne during years 1974-75.
Rohlen uses his observations to chaiacterize the functioning
of Japanese upper secondary system providing a social
ecology of the schools. The functioning of the high schools
is described along several dimensions (space and time,
organization, politics, instruction, adolescent patters),
the ranking of high schoosl (as defined by their proportions
of students accepted to university) is related to rates of
delinquency, patterns of adoscent behavior, pace of
learning, and the socioceconomic background of students'
families and educational level of their parents. Rohlen
relates these aspects of ademic stratification to broader
picture of societal intent and its educational consequences.

Rohlen, T.P. (Winter 1986) "Japanese Education; If They Can Do It,
Should We?", The American Scholar, 29-43.

Reviews and updates the findings from Rohlen (1983) and
considers directly what features of the Japanese system
would benefit American education and which aspects are not
transferable, or should not be attempted.
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Robitaille, D.F. & Taylor, A.R. (1985) A Comparative Review of
students' Achievements in the First and Second IEA
Mathematics Studies, Report to the National Center for
Education Statistics, Urbana, IL: University of
Illinois.

Reports and discusses percentage of correct responses on
items in common to both the First and Second IEA Mathematics

Studies.

Rosenberg, N.S. (Feb. 1983) "Education in Japan: A Study in
Contrasts," Independent School, 42(3), 47-53. (EJ276336)

Comparisons between Japanese and American education show
that Japanese students are better behved and more conforming
and do better on international math and science tests.
Japanese education is more egailitarian in approach and
funding, but its emphasis on examinations for getting into
universities often puts great pressure on students.

Schiller, D. & Walberg, H.J. (March 1982) "Japan: The Learning
Society." Educational Leadership, 39(6), 41ll-l12. (EJ259525)

Japan's achievements are the results of an outstanding
educational system that emphasizes quality of instruction,
gives priority to children's learning, and rewards hard
work.

Shimahara, N.K. (Oct. 1978) "Socialization for College Entrance
Examinations in Japan" Comparative Education, 14(3), 253~
66. (EJ199072)

This paper, based upon the author's research in Japan during
1976-77, discusses the pressures for shaping the
socialization of Japanese adolescents and secondary schools
to meet the reqgirements of high school and college entrance
examinations, which are a common source of chronic anxiety
for students, parents, and teachers.

Shimahara, N.K. (Feb. 1985) "Japanese Education and Its
Implications for US Education," Phi Delta Kappan, 66(6),
418-21. (EJ311757)

Japanese social values make education the central focus of
most young peopl's lives, and make effort the most effective
means of achieving success. Japanese education aims at
egalitarianism, student motivation, and moral development.
Some elements of Japan's educational success may be
exportable, but others are too culturally determined.
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Stevenson, H.W., J.W. stigler, G.W. Lucker, & S. Lee (1932)
nReading Disabilities: The Case of Chinese, Japanese, and
English" Child Development, 53, 1164-1181. (EJ274869)

A common hypothesis has considered apparent differences in
the incidence of reading disability in Asian and Western
languages to be related to orthographic factors. A reading
test was constructed in English, Japanese, and Chinese to
assess the validity of this proposal. Large samples of
fifth-grade children in Japan, Taiwan, and the United States
were given the test and a battery of 10 cognative tasks.
Strong evidence was found that reading disabilities exist
anong Chinese and Japanese as well as among American
children. 1In discriminating between groups of poor and
average readers by means of the cognitive tasks, the
combined effects of general information and verbal memory
proved to be the most powerful predictors in Japan and
Taiwan. General information and coding emerged as the most
effective predictors for American children. The results
cast doubt upon the crucial significance of orthography as
the major factor determining the incidence of reading
disabilities across cultures.

Stevenson, H.W. & H. AzZuma (November 1983) "IQ in Japan and the
United cStetes" Nature,; 306, 291-292.

Response to Lynn's 1982 Nature article that claimed that the
dispsrity in IQ between Japan and the U.S. was increasing.
Stevenson and Azuma argue that the standardization plan for
Japan and the U.S. were seriously non comparable as the
Japanese sample was non representative of certain segments
in their society.

Stevenson, H.W., S. Lee, J. Stigler, & G.4. Lucker (March 1984)
"rFamily Variables and Reading: A Study of Mothers of Poor
and Average Readers in Japan, Taiwan, and the United States"”
journal of Learning Disabilities, 17(3), 150-156.

Mothers of poor and average readers in Japan, Taiwan and the
United States were interviewed about their child-rearing
practices, attitudes, and beliefs, and their children's
current and earlier experiences. Poor readers represented
the lowest fifth percerntile in reading scores; they were
matched by classroom, sex, and age with average readers:;
i.e., children who obtained reading scores within one
standard deviation from the mean. The groups seldom
differed significantly according to environmental variables
and parent-child interactions. Maternal ratings of
cognitive and achievement variables differentiated both the
children in the two groups and the mothers tnemselves.
Maternal beliefs and descriptions of how children use time
also differed between the two groups. Notable was the
absence of significant interactions between country and
reading level.
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Stevenson, H.W., J.W. Stigler, S. Les, & G.W. Lucker (1985)
"Cognitive Performance and Academic Achievement of Japanese,
chinese, and American Children" Child Development, 56, 718-
734.

Chinese, Japanese, and American children at grades 1 and 5
were given a battery of 10 cognative tasks and tests of
achievement in reading and mathematics. Samples consisted
of 240 children in each grade in each culture. Two major
purposes of the study were to determine possible differences
ir cognitive abilities of Jpanese, Chinese, and American
children and to investigate the possible differential
relation of scores on cognitive tasks to reading by children
of the 3 cultures. Similarity was found among children of
the three cultures in level, variability, and structure of
cognitive abilities. Chinese children surpassed Japanese
and American children in reading scores; both Chinese and
Japanese children obtained higher scores in mathematics than
the American children. Prediction of achievement scores
from the cognitive tasks showed few differential effects
among children of the 3 cultures. the results suggest that
the high achievement of Chinese and Japanese children cannot
be attributed to higher intellectual abilities, but must be
related to experiences at home and at school.

Stigler, J.W., S. Lee, G.W. Lucker, & H.W. Stevenson (1982)
nCurriculum and Achievement in Mathematics: A Study of
Elementary School Children in Japan, Taiwan, and the United
States, Journal of Educataional Psychology, 74(3), 315-322.
(EJ265341)

This article describes a method for constructing a test of
mathematics achievement for use in cross-national study.
The mathematics curricula as presented in elementary school
textbook series from Japan, Taiwan, and the United States
were analyzed according to the grade level at which various
concepts and skills were introduced. The Japanese
curriculum ccntained more concepts and skills and also
introduces these concepts and skills earlier than the
curricula of Taiwan and the United States. The curriculum
was somewhat more advanced in the United States than in
Taiwan. Details of the procedure used .n c¢onstructing the
mathematics test are described. The test was administered to
240 first-grade and 240 fifth-grade children randomly
selected from 40 classrooms in each of the three countries.
Children from Japan and Taiwan consistency performed at a
higher level than their American counterparts. Level of
achievement in elementary school mathematics appears not to
be closely related to the content of the curriculum.
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Tiene, D. (May 1983) "Jipan Sets the Pace in Educaitonal
Telzvision," Educational Technology, 23(5), 18-22.
(EJ288465)

The Ministry of Education and the Japanese Broadcasting
Corporation (NKH) public television network are responsible
for the instructional broadcasting that has penetrated
Japan's classrooms at all levels. Implications for American
television include stronger federal support for public
television and the possible development of a national

educational television system.

Tiene, D. & Urakawa, T. (Nov. 1983) "Japan's Elementary Science
Series: The Chemistry of Successful ETV," Educational
Technology, 23/11), 19-24. (EJ292008)

Provides a detailed look at combination of factors
contributing to the success of the elementary science
television programs of Japan, including production
facilities, research, instructional approach, production
techniques, and promotion. It is suggested that this series
could serve as a model for the development of televised
instruction in science elsewhere.

Tobin, J.J. (1984) American Images of Japanese Secondary and
Higher Education. EWC conference on Learning from Each Other.

Analyzes American popular images of Japanese educational
superiority.

Torrance, E.P. (Winter 1982) "Education for "Quality Circles" in
Japanese Schools," Journal of Research and Development in
Education, 15(2), 11-15. (EJ258794)

The Quality Circle is a simple management technique in which
workers in the same production area meet to solve company
problems. The Quality circle has been applied to elementary
and secondary schools in Japan to help students to develop
creative problem solving skills and independent study
skills. Recommendations are given for implementing Quality
circles in schools in the United States.

Torrance E.P. (Winter 1980) "Lessons About Giftedness and
Creativity From a Nation of 115 Million Overachievers"
Gifted Child Quarterly, 24(1), 10-14.

Reviews a diverse array of evidence (with limited citation)

that Torrance claims are indicative of a high level of
giftedness and creativity among the Japanese.
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Travers, K. (October 198%). " The Second IEA Mathematics Study in
the United States: Some Personal Reflections", Conference on
Statistical Standards for'International Assessment of

Student Achievement in Science and Mathematics, National
academy of Sciences.

Observations about the Second International Mathematics
Study a= conducted in the United States by the Director of
the U.S. National Coordinating Center and Chair of the
International Mathematics Committee.

Tsukada, M. (1984) A Factual Overview of Education in Japan and the
United States. EWC Learning from Each Other Conference

Examines 3 aspects of education: statistics; expenditures;
and social problems.

Ushiogi, M. (1984) Transition from School to Work: Japanese Case.
EWC conference on Learning from Each Other.

Educational expansion and impact on labor market; job
racruitment.

vining, D.R. (1983) "Mean IQ Differences in Japan and the United
States" Nature, 301, 738.

Response to Lynn's (Nature 1982) interpretation of a growing
disparity in IQ between Japan and the United States. Points
to possible misrepresentation of proportion of high IQ
Japanese.

walberg, H.J. (1983) "Scientific Literacy and Economic
Productivity in International Perspective" Daedalus, 112, 1-
29. IaE——

Walberg, H.J. (February 1984) "Families as Partners in Education
Productivity", Phi Delta Kappan, 397-400. (EJ293132)

The author discusses how cooperative partnerships between
school and parents promote student achievement and have the
potential to help resolve the crisis in educational
productivity.

walberg, H.J. (Oct. 1983) "We Can Raise Standards," Educational
Leadership, 41(2), 4-6. (EJ286659)

Compares the educational productivity of the United States
with that of Japan and explains how confusion of policies,
lower standards, and demographic trends have contributed to
this situation. States that, given the willpower, we can
utilize research findings to increase our national
achievement standards.
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white, M.I. (Summer 1984)

"Japanese Education: How Do They Do
It?" Public Interest, 76, 87-101. (EJ302239)

The consensus among Japanese that education is important is
the single most important contributor to the success of
Japanese schools. Other factors include institutional
centralization and centralized fiscal suppert, the valued
role of maternal support, and the strong supportive learning
atmosphere at home and in the classroom.

Wolfe, R.G. (1983) Processing of Selected Longitudinal Data

Files, Second Study of Mathematics, Technical Report No. 1.

ttest response patterns to all test

Reports pretest and pos
tudy

items for countries participating in the longitudinal s
part of the Second International Mathematical Study.

Wwolf, R.M. (1983) "american Education: The Record is Mixed"

public Interest, 72, 124-132. (EJ283460)

Wolf contends that Lerner's article (based on Wolf's
vAchievement in America") contains erroneous facts and
interpretations and creates an incorrect impression of poor
performance by American schools. Lerner replies that Wolf
distorts data and ignores the issue of poor achievement by
attributing decline in academic standards to "opportunity to

learn."

weisz, J.R., F.M. Rothbaum, & T.C. Blackburn (September 1984)

"Standing Out and Standing In, The Psychology of Control in
America and Japan" American Psychologist, 39(9), 955-963.

There are at least two general parts to a feeling of
control. 1In primary control, individuals enhance their
rewards by influencing existing realities (e.g., other
people, circunstances, symptoms, or behavior problems). 1In
secondary coatrol, individuals enhance their rewards by
accommodating to existing realities and maximizing
satisfaction or goodness to fif with things as they are.
American psychologists have written extensively about
control, but have generally defined it only in terms of its
primary form. This, we argue, reflects a cultural context
‘n which primary control is heavily emphasized and highly
valued. 1In Japan, by contrast, primary control has
traditionally been less highly valued and less often
anticipated, and secondary control has assumed a more
central role in everyday life than in our own culture. To
jllustrate this cross-cultural difference, we contrast
Japanese and American perspectives and practices in child
rearing, socialization, religion and philosophy, work, and
psychotherapy. These Japanese/American comparisons reveal
some key benefits, and some costs, of both primary and
secondary approaches to ~ontrol. In the process, the
comparisons reveal the disadvantages of a one-sided pursuit
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Yao,

of either form of control. They suggest that an important
goal, both for individuals and for cultures, is an optimally
adaptive blend of primary and secondary control, a goal best
achieved with one's cultural blinders removed.

E.L. & Kierstead, F.D. (Dec 1984) "Can Asian Educational
Systems be Models for American Education? An Appraisal,"
NASSP Bulletin, 68(476), 82-89. (EJ311639)

Reviews current Asian educational systems, pointing out that
compar.son with the United States system is not possible.
the educational systems reflect the societies' needs, which
differ from culture to culture.

Youth Development Headquarters. (1984) The Japanese Youth :
In Comparison with the Youth in the World. Prime

Minister's Office of Japan: The Youth Development
Headquarters.

Reports finding of the "World Youth Survey" conducted in
1983 by the Youth Development Headgarters, Prime Minister's
Office. Previous surveys carried out in 1972 and 1977. The
purpos of teh survey was to determine major problems
confronting young people ir Japan to provide guidance for
furture youth policy, and provide data that would promote
mutual understanding about youth in Japan and in foreign
countries.

(Feb. 1981) "How the US Compares with Other Countries,"”
Educational Leadership, 38(5), 368-70. (EJ242308)

A report from the National Science Foundation supports the
contention that the United States lags behind the Soviet

Union, Japan, and Germany in science and mathematics
education.
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Table 1. Sources of data on the cognitive characteristics of

Japanese students.

Age/

Source Dates Grade
IEA First 1964 13 years

Interna-

tional

Mathematics

Study

Grade 12

IEA Six Sub- 1969-1970 10 years
jects Survey 14 years

IEA Second 1980-1981 Grades 7-

Interna- (Japan) 8 (Japan)
tional 1981-1982 Grade 8
Mathematics (U.S.) (U.S.)
Study
Grade 12
Harnisch/ 1¢81-1982 Grade 11
Sato
Stevenson 1979-1981 Kinder-
et al. garten
Grade 1
Grade 5
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Type of Measure

Mathematics (Lower Process,
Higher Process, Word Problems,
Computational, New Mathematics,
Basic Arithmetic, Advanced
Arithmetic, Algebra, Geometry)

Mathematics (Lower Process,
Higher Process, word Problems,
Computational, New Mathematics,
Algebra, Geometry, Analytical
Gecmetry, Calculus, Analysis,
Sets, Logic)

Science (Earth Sclience,
Biology, Chemistry, Physics,
Practical (14 only), Behavioral
Levels, Test of Understanding
of Science)

Mathematics (Arithmetic
Fractions, Ratio, Proportion,
and Percent), Algebra
(Integers, Formulas and

Equations), Geometry,
Measurement, Statistics)

Mathematics (Sets & Relations,
Number Systems, Algebra,
Geometry, Elementary
Functions/calculus, Probability
and Statistics, Finite Math)

High School Mathematics Test (ETS)
(Algebra, Geometry, Modern Math,
Data Interpretation, Probability)

Letter and Word Recognition
Comprehension

Cognitive Tasks (Coding .
Spatial Relations, Percetual
Speed, Auditory Memory,

Serial Memory for Words,
Serial Memory for Numbers,
Verbal Spatial Representation,
Vverbal Memory, Vocabulary,
General Information)
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Age/
Source Dates Grade Type of Measure

Reading (Sight Reading of
Vocabulary, Reading of
Textual Material,
Comprehension of Text)

Mathematics (Concepts Skills,
Computation, Word Problems)

Hess/Azuma 1972-1977 3 years Concept Familiary Index
8 months Peabody Picture
Vocabulary Test

4 Block Sort Task
Referential Communication

5 School Readiness Test

6 School Readiness Test, IQ

1l1(Japan) WISC-R(Japan)
Achievement Ratings by Teachers
in School Subje=ts (Japan)
12(u.s.) Iowa Test of Basic Skills (U.S.)
Achievement Ratings by Teachers in
Reading and Mathematics

Lynn 1975 6-16 WISC-R IQ
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Table 2. Descriptive statistics on the performance of Japanese and
American Students from the First International Mathematics Study.(a)

-----——--——_.—-—--.-.-—-—-—-—------------—-- —— e ———— — — - W e we T T T S S
——-—-—-———--——---—...--——-----———-—--—---———----—- e o s e S S D S i S S S e

Standard Number

Population country Mean Deviation of Cases
1a (13-yr-olds) Intern'l(b) 19.8(¢c) 14.9 27,228
Japan 31.2 16.9 2,050
U.S.A. 16.2 13.3 6,231
3b (Non-math Intern'l 21.0 12.8 12,828
specialist, Japan 25.3 14.3 4,372
pre-univ.) U.S.A 8.3 9.0 2,042
3a (Math Intern'l 26.1 13.8 9,007
specialist, Japan 31.4 14.8 818
pre-univ.) U.S.A. 13.8 12.6 1,568

Notes:

(a) The source of these data are Tables 1.1, 1.3, and 1.5 from
volume II of Husen (1976, pp. 24-27). These scores have been
corrected for guessing.

(b} The figures in the rows labeled "Intern'l" are derived
from the score distributions for students pooled across all
countries.

(c) The tests for populations la, 3b, and 3a contained 70, 58,
and 69 items, respectively.
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Table 3. Subscores expressed as standard score of l3-year-old
students (Population la) for Japan and the United States, ordered
according to the largest standard sccre in Japan.(a)

T T T T Y T T T ¥ ¢~ v T+ 3 o+ 3 3+ + >3+ 3+t —— — — -
e T e S . B e e S D R e R R S R S e e o o o o e . 0 . e 2, 27 S S S s B S, S, S e 1

Japan U.S.A.
Number Standard Standard
Subscore of Items Score(b) Rank(c) Score(b) Rank(c)
Adv. Arithmetic 14 .82 1 -.20 10
Lower Process 49 .17 1 -.22 10
Total 70 .76 1 -.25 10
word Probs. 41 .76 1 -.29 11
Geometry 17 .75 1 -.37 11
Computation 29 .69 1 -.16 10
Algebra 17 .62 1 -.23 9
Higher Process 21 .59 1 -.27 11
Basic Arithmetic 18 .50 2 -.10 9
New Mathematics 13 .36 3 -.09 9
Notes:

(a) These data are taken from Table 1.7 in Husen (1976, Vol II,
p. 32).

(b) Standard scores were derived by subtracting the grand mean
of all pupils tested from the country's mean on the test and then
dividing by the standard deviation of all pupils.

(c) Eleven countries tested students at Population la.
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Table 4. Subscores expressed as :tandard scores of non-mathematics
students in final year of secondarLy school (Population 3b) for Japan
and U.S.A., ordered according to the largest standard score in
Japan. (First International Mathematics Study) (a)

————— - — e > S T T T T8 0
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Japan U.S.A.
Number Standard Standard
Subscore of ltems Score Rank(c) Score(b) Rank(c)
adv. Arithmetic 6 .44 1 -.91 8
Total 58 .34 2 -.99 8
Analysis 6 .33 1 -.51 7
Lower Process 34 .32 3 -.99 8
Higher Process 24 .32 2 -.88 8
word Prolems 39 .32 2 -1.01 8
Computation 19 .32 3 -.81 7
New Mathematics 10 .32 2 -.74 8
Analytical Geom. <5 .27 4 -.62 7
Geocmetry 15 .24 4 -.96 8
Sets 5 .22 1 -.50 7
Algebra 15 .19 3 -.90 8
Notes:

(a) These data are taken from Table 1.10 in Husen (1976, Vol II,
p. 34).

(b) Standard scores were derived by subtracting the grand mean
of all pupils tested from the country's mean on the test and then
dividing by the standard deviation of all pupils.

(c) Eight countries tested students at population 3b.
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Table 5. Subscores expressed as standard scores of mathematics
students in final year of secondary school (Population 3a) for Japan
and U.S.A., ordered according to the largest standard score in
Japan. (First International Mathematics Study)(a)

Standard Standard
Subscore of Items Score Rank(c) Score(b) Rank(c)
Analysis 13 .61 -.79 12
Word Problems 31 .41 -.77
Geometry 5 -.69
Total 69 .90
Lower Process 41 .94
Higher Process 28
New Mathematics 17
Computation 38
Analytical Geom. 5
Algebra 19
Sets
Logic
Calculus

OAWLMSNIAEEUTRRON WW

Notes:

(a) These data are taken from Table 1.9 in Husen (1976, Voi 1I,
p. 33).

(b) Standard scores were derived by subtracting the grand mean
of all pupils tested from the country's mean on the test and then
dividing by the standard deviation of all pupils.

(c) Twelve countries tested students at population 3a.




Table 6. Descriptive statistics for total science scores for
Japan and the United States from the IEA Science Study. (a)

T — > — — - . S = S S S T S5 S
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Standard Number
Population Country Mean(b) Deviation(b) of cases(c)
10-year-olds Intern'l(d) 16.7 7.9 --
Japan 21.7(1) 7.7(7) 2,467
U.S.A. 17.7(4) 9.3(1) 5,431
14-year-olds Intern’'l 22.3 11.8 --
Japan 31.2(1) 14.8(1) 1,946
U.S.A 21.6(8) 11.6(8) 3,398
Notes:

(a) The test score data are taken from Table 7.2 (p. 159) in
comber and Keeves (1973).

(b) Both means and standard deviations are based test scores
corrected for guessing. Only developed contries (12 at
Population I and 14 at pPopulation II) are included in deriving
the country ranks.

(¢) The number of students corresponds to the figures for
achieved samples reported in Table 3.1 (p. 45) in Comber and
Keeves (1973).

(d) International means ard standard deviations are’ those
reported in Table 7.2 (p. 159) of Comber and Keeves (1973).
Although not explicitly stated, these values as presumably
averages (corrected for guessing) over all pupils tested.
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Table 7. Standardized subtest performance of Japanese and American
students from the IEA Science Study(a)
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Number Intern'l Japan U.S.A.

Pop. Subtest of items S.D. (b) Score(c) Score(c)
10-year- Biology 13 2.96 .64(1) -.10(7)
olds Earth Science/Chem 13 3.03 .38(1) .07(5)
Physics 14 3.43 .58(1) .33(2)
Information 11 2.46 .22(3) .20(4)
Understanding 14 3.32 .72(1) L11(3)
Applications 9 2.38 .48(1) -.08(8)
Higher Processes 6 1.75 .56(1) .23(2)
14-year- Biology 19 3.33 .46(2) .12(5)
olds Chemistry 19 3.55 .62(1) .07(7)
Physics 22 4.44 .72(1) -.11(7)
Practical 20 3.48 .49(1) .33(9)
Information 17 3.00 .24(2) 03(7)
Understanding 22 4.26 .86(1) -.09(9)
Applications 12 2.52 .55(1) .02(6)
Higher Processes 9 2.06 .66(1) .01(6)

No.es:

(a) These data are taken from Tables 6.1, 6.2, 6.4, and 6.5 (pp.
119-123) in Comber and Keeves 1(1973).

(b) The standard deviations are the unweighted averages of the
national standard deviations from the developed countries. These
numbers do not necessarily correspond to the standard deviations
pooled across pupils from all developed countries.

(c) According to Comber and Keeves (1973, pp. 118-119), a country's
standardized subtest score is determined by deviating the country's mean
from the unweighted average of the mean scores of the students in each
of the developed countries and then dividing by the unweighted average
of the national standard deviations of the developed countries (column
3). pefore averaging, students scores were weighted and corrected for
guessing.

(d) The ranks are basea on comparisons with developed countries
only. There were 12 developed countries participating at Population I
and 14 at Population II.

-
(b))
—
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Table 8. Sex differences in science performance for Japan and the
United States from the IEA Science Study(a)

Japan H U.S.A. i Intn'l
Girls Boys H Girls Boys !
Score(b) Score(b) | Score(b) Score(b) ! Mean
Subject (Rank)(c) (Rank)(c) SsD(d) | (Rank)(c) (Rank)(c) SsSD(d) + SSD
]
| |
10-year-olds: H '
Total 21.1(2) 22.3(1) 15 I 17.0(12) 18.6(5) 18 L 25
Biology 7.4(2) 7.5(1) 17 ! 5.2(16) 5.3(15) 3 ! 4
Chemistry 1.1(15) 1.3(11) 17 ! 1.3(14) 1.3(13) 3 : 3
Physics 7.0(3) 7.8(1) 27 ! 6.0(7) 7.1(2) 29 41
Earth Sc. 5.7(2) 5.9(1) 6 ! 4.7(11) 5.0(9) 14 i 17
}
] |
l4-year-olds: ! !
Total 27.1(4) 35.3(1) 53 ! 9.9(20) 12.7(10) 42 I 48
Biology 6.7(4) 8.1(3) 34 ! 6.0(13) 6.5(5) 15 P13
Chemistry 5.5(4) 6.7(1; 29 ' 3.3(22) 4.1(12) 24 to21
Physics 10.7(5) 13.9(1) 61 ! 7.4(22) 9.5(11) 52 18l
Practical 4.2(9) 6.7(1) 60 ! 2.8(21) 4.1(10) 40 boSU
Notes:

(a) These data are from Appendices Av.I and AV.II (pp.120-125) from
Kelly (1978).

(b) The scores reported are weighted and corrected for guessing.

(c) The ranks are based on treating girls and boys as separate samples
for each developed country. Thus the ranks are out of 24 for Population I
and 28 for Population II.

(d) The standardized sex differences reported by Kelly are derived by
multiplying the difference between girls' anc boys' scores by 100 and
dividing by the country's standard deviation. These figures differ from the
standardized sex differences reported by Comber and Keeves (1973, pp. 143-
145) who divided all sex differences by the average standard deviation for
all countries.
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Table 9.
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—

Average percent correct at posttest on items from major
content topics for Japan and the United States (Second
International Mathematics Study) .(a)

1 —-.—————————-———————_—_——————————————————
e

2

Pop. Content Topic (No. of Items) Japan U.S.A. Intern'l Mean
A

Arithmetic (46) 61 51 50
Algebra (30) 61 43 43
Geometry (40) 60 38 41
Measurement (24) 69 42 51
Statistics (18) 71 57 55
B Sets & Relations (7) 79 59 62
Number systems (17) 72 45 50
Algebra (26) 76 48 57
Geometry (26) 58 37 42
Elementary Func/Calc (46) 69 36 44
Probability & Statistics (7) 72 45 50
Finite Mathematics (4) 76 36 44
Notes:

(a)
Volume I

The Japnese data are taken from Tables 1.6 & 1.7 of
from the national Report prepared by the National

Institute for Educational Research (1981, as translated by

Ishizaka)

. The U.S. data and the International means are taken

from Tables 4 and 28 of the U.S. Summarvy Panar+ (September 1984

version).

There may be a discrepancy in terms of the items on

which the scores are based. The number of items at Population A
correspond to the number administered in both countries at the

posttest

‘as derived from Wolfe, 1983).
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SIMS Population A. (a)

------———————--————————-————--————_—
et T g ———

Arithemtic
whole numbers (10)

Ratio & Percent (8)
Number Theory (3)
Powers (3)

Ssquare Roots (3)
Number System (1)

Algebra
Integers (5)
Rationals (1)

Formulas (8)
Polynomial Exp. (2)

Relations (3)

sets (1)
Geometry

Classification (4)
Properties (9)
Congruence (3)
Similarities (4)
Geometric Construc.

coordinates (5)
Deductions (2)

Measurement
Units (5)
Estimation (6)
Approximations (3)

Table 10. Average percent
correct from pretest to posttest i

Pre-Post

Topic (No. of items)(b) Posttest(c) Change(d)

common .'ractions (8)
Decimal :ractions (10)

[VS 0N N1

Integer Exponents (2)

N WS
NDUVWNDOY L &
— — S P —

Equalities & Inequal (8)

Pythagrorean Theorem (2)

Informal Tansformation(4)
spatial Visualization (2)
Transformational Geom. (4)

wd ~d

Determining Measures (10)

correct at posttest and change in percent
n Japan and the United States for

—— - S o S — o P e+ T ——+——
——-—-————-—-——-——-—-—-————-

Pre-Post

Posttest(c) change(d)

1
9

10

9
6

10

11
12
12
19

9
10

2




Japan U.S.A.

Pre-Post Pre-Post

Topic (No. of items)(b) Posttest(c) Change(d) Posttest(c) Change(d)
Statistics

Unclassified (1) 74 - 76 -

Organization (3) 55 - 59 -

Representation (7) 76 4(3) 61 6

Central Tendency (6} 77 3(2) 58 2

Probability (1) 46 - 46 -

Notes:

(a) The data are taken from wolfe (1983).

.(b) The number of items is the number on which both Japan and the
United States provided posttest data.

(c) The posttest averages are based on all items on which both
Japan and the U.S. provided data.

(d) The pre-post change is the difference between the posttest
percent correct for an item and the corresponding pretest percent
correct for all items which were given on both occasions in both Japan
and the U.S. The number in parenthesis is the number of items on
which the change measure is based for Japan. The U.S. change measure
is based on the same subset of items.
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Table 11. Average percent correct by content topics behavioral

on common FIMS/SIMS categories items for Japan and the United States
(Population A).(a)

Topic ltems FIMS SIMS cChange FIMS SIMS Change
Overall 36 64 64 0 48 43 -3
Arithmetic 14 65 60 -5 55 49 -6
Algebra 10 53 59 +6 40 41 +1
Geometry S 67 68 +1 40 34 -6
Statistics 5 78 72 -6 57 54 -3
Measurement 2 73 74 +1 35 37 +2
Computation 13 64 67 +3 50 48 -2
Understanding 11 56 55 -1 50 46 -4
Applications 9 74 69 -5 48 44 -4
analysis 3 63 65 +2 32 28 -4
Computational 20 60 63 +3 - - -(b)
word Problems 16 69 65 -4 - - -
Notes:

(a) The Japanese data are taken from Tables 1.20a and 1.20b
from the National Institute for Educational Research (1981). The
U.S. data are taken from Tables 4 and 28 of the U.S. Summary
Report (September 1984 revision). There may be a discrepancy in
terms of the items on which the scores are based. One item
included in the Japanese report was deleted because corresponding
information was not available for the u.S. FIMS. The values
reported also diverge from those contained in Robitaille and
Taylor (1985).

(b) The U.S. summary report did not classify items in this
manner.
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Table 12. Average percent correct by content topics on common
FIMS/SIMS items for Japan and the United States (Population B).(a)

s amss s e D T S S R SRS RS S SN
Japan U.S.A.

No. of .
Topic Ttems FIMS SIMS Change FIMS SIMS Change
Overall 19(b) 61 76 +15 38 43 +5
Sets & Relations 1 25 91 +66 32 59 +27
Number System 1 85 92 +7 58 62 +4
Algebra 3 73 78 +5 51 50 -1
Geometry 4 70 80 +10 42 41 -1
Elementary Functions/

Calculus 9(b) 54 70 +16 30 38 +8
Probability &

Statistics 1 61 87 +26 53 53 0
Computation 6 73 86 +13 - - =-(4d)
Understanding 6 53 73 +20 - - -(d)
Applications 7 57 71 +15 - - -(4d)
Computational 14 56 75 +19 - - =(4d)
word Problems 5 74 81 +7 - - -(d)

Notes:

(a) The Japanese data are taken from Tables l1.2la and 1.21b from
the National Institute for Educational Research (198l1). The U.S.
data are taken from Tables 4 and 28 of the U.S. Summary Report
(September 1984 revision). There may be a discrepancy in terms of
the items on which the scores are based. One item included in the
Japanese report was deleted because corresponding information was not
available for the U.S. FIMS. The values reported also diverge from
those contained in Robitaille and Taylor (1985).

(b) The U.S. Summary Report states that 10 items (20 items
overall) on Elementary Functions/Calculus were in common for
FIMS/SIMS. Robitaille and Taylor identified only 18 common items.
wimwere unable to determine the reason for this discrepency at this
time.

(c) Performance by behavioral category and verbal/non-verbal was
not reported for Population B in the U.S. Swimary Report.
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Table 13. Differences in performance between Japan and the
United States on cognitive measures administered in Grades 1 and
5 in the Stevenson etal. study.(a)

Standard Scores(b)

—t—r———y

st

1st Grade 5th Grade
Cognitive Japan U.S.A. Japan U.S.A.
Measure Higher Higher Higher Higher
Cognitive Ability Task
Coding - .14 - .24
Spatial Relations .33 - .47 -
Perceptual Speed - .68 .18 -
Auditory Memory .28 - .48 -
Serial Memory for Words - .55 - .25
Serial Memory for Numbers - .63 - .34
Verbal Spatial Rep. .13 - .12 -
Verbal Memory - .39 - 1.41
Vocabulary - .77 - .12
General Information - .54 .19 -
Reading
Sight Reading of Vocabulary - .29 - .16
Reading of Textual Material - .06 - -
Comprehension .08 - - .01
Mathematics (total) .55 - 1.42 -
Notes:
(a) These data are reported in greatest detail in Stevenson

et al. (1985).
(b) Standard scores were determined by dividing the differences
in means between Japan and the United States by the standard

deviation of the United States scores for the data reported in Tables
3 and 6 from Stevenson et al. (1985).
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