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ABSTRACT

In 1990-91, <0 countries (Brazil, Canada, China,
England, France, Rungary, Ireland, Israel, Italy, Jordan, Korea,
NMozambique, Portugal, Scotland, Slovenia, Soviet Union, Spain,
Switzerland, Taiwan, and the United States) surveyed the mathematics
and science performance of l3-year-old students (and 14 countries
also assessed 9-year-olds in the same subjects; as part of the second
International Assessment of Educational Progress (IAEP) Project.
While recognizing the fundamental differences from country to
country, the participants assembled tests that focus on the common
elements of their curriculums, and in-order to form the contexts for
interpreting the student achievement data, they added sets of
questions about students' home background and classroom experiences
and the characteristics of the schools they attended. Results are
reported in six chapters that discuss the following: (1) the
mathematics performance of l3-yvear-olds; (Z) results organized around
topics featured in the curriculum; (3) results reporting students’
and administrators' perceptions of teaching practices and their
relationship to student performance; {(4) information about the
backgrounds of students and how they spend their time outside of
school; (5) information about physical, demographic, and
sociceconomic characteristics and the educational systems of the
participating countries; and (6) the mathematics performance of
9-year-olds. Other sections present highlights of the findings
discussed in detail in the main chapters, information about the
participating countries, a procedural appendix discussing the
research methods used dy the countries, and a data appendixX providing
tables of results reported in the main chapters. (MDH)
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The Study in Brief

Participants: Twenty countries assessed the mathematics and science achievement
of 13-year-old students and 14 assessed 9-year-old students in these same subjects.
In some cases, participants assessed virtually all age-eligible children in their
countries and in other cases they confined samples to certain geographic
regions, language groups. or grade levels. In some countries. significant propor-
tions of age-eligible children were not represented because they did not attend
school. Also, in some countries, low rates of school or student participation
mean results may be biased.

Participants
Brazil Cities of Sdo Paulo and Fortaleza. restricted grades. in-school population
Canada Four provinces at age 9 and nise out of 10 provinces at age 13
China 20 out of 29 provinces and independent cities. restricted grades.
in-schonl population
England All students, low participation at ages 9 and 13
France All students
Hungary All students
Ireland All students
Israel Hebrew-speaking schools
haly Province of Emilia-Romagna. low participation at age 9
Jordan All students
Korea All students
Mozambique  Cities of Maputo and Beira. in-school population. low participation
Portugal Restricted grades. in-school populstion at age 13
Scotland All students. low participstion at age 9
Slovenia All students
Soviet Union 14 out of 15 republics. Russian-speaking schools
Spain All regions except Catalufia. Spunish-speaking schouls
Switzerland 15 out of 26 cantons
Taiwan All students
United States Al students

Samples: Typically. a random sample of 3.300 students from about 110
different schools was selected from each population at each age level: half
were assessed in mathematics and half in science. A total of about 175.000

9- and 13-year-olds (those born in calendar years 1981 and 1977, respectively)
were tested in 13 different languages in March 1991,

\ssessment: The achievement tests lasted one hour, At age 9. they included
62 questions in mathematics and 60 questions in science. At age 13. the tests
included 76 questions in mathematics and 72 questions in science. In addition.
students at each age spent about 10 minutes responding to questions about
their backgrounds and home and school experiences. School administrators

completed a s~hool questionnaire.
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Introduction

Ah, la belle chose,
que de savoir quelque chose.

Ah, what a lovely thing it is.
to know something. Moliere

Each of the countries that partivipated in the second International
Assessment of Educational Progress (IAEP) did so for its own reasons.
Some wanted to compare their results with those of neighbors or
competitors. Others wanted to learn about the educational policies and
practices of countries whose students seem to regularly achieve suceess in
mathematies and seience, Still others wanted to establish a baseline of data
within their own countries against which they can measure progress in the
future.

All participants. however. shared a common interest in identifving
what is possible for today™s 9- and 13-year-old children to know and to be
able to do in mathematics and seience. While eritics warn of the dangers of
prometing an educational olympiad. the benefits of periodically gathering
comparative data must he considered. Knowledge of what is possible
produces new enthusiasm. raises sights. establishes new challenges. and
ultimately can help improve personal and societal performance.

Some might say that a study that compares the United States with
Slovenia or England with Sido Paulo. Brazil is inuppropriate or irrelevant.
Education is. in fact, imbedded in each society and culture. and
performance should not be studied or deseribed without considering the
important differences from country to country. The life of a 13-year-old in
a rural Chinese community is very different from that of his or her peer
gzrowing up in a miadle-class Paris apartment. And yet. these two young
vitizens may well meet in the global marketplace 20 vears from now. And if
they do. chanees are they will rely on the mathematies and seience they
learned in this decade to sneeeed in the complex business and teehnological
environment of 2012,

While recognizing the fundamental differences from country to
country. the participants in the second JAEP projeet assembled tests that
focus on the common elements of their curriculums. and in order to form

the rontexts for interpreting the student achievement data. they added sets
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of questions about students’ home background and classroom experiences
and the characteristics of the schools they attend.

This report. then. is organized according to those contexts that
surround and affect student performance: the curriculum. classroom
oractices, home environments. and the characteristics of countries and
their education systems. While survey research project- like IAEP cannot
establish cause-and-effect relationships. these studies can provide clues
that may help explain high and low performance.

Occasionally. the findings are counter-intuitive. For example. in
some countries. less well-trained teachers with large classes and poor-
quality instructional materials sometimes produce students who achieve
truly exceptional results. In other countries. students of better paid. better
trained teachers. who work in schools that are more generously supported
perform less well on the IAEP tests. The results presented in this report
will highlight some of these paradoxes.

" One possible reaction to this report would be for a country to
examine the results and attempt to find out how to become Number | in the
world. A more thoughtful course of action would be for each country to use
this information to set reasonable goals that are in harmony with its own
values and culture.

The achievement results reported here can help identify what is
possible for Y- and 13-year-olds to achieve and the deseriptive information
can suggest practices and rurriculums that others are using successfully. It
seems reasonable to expert that each eountry may find elements worth

emulating in the practices of its neighbors and competitors.

ABOUT TRE PROJECT In 1990-91. a total of 20 countries surveyed the mathematics
and science performance of 13-vear-old students and 14 also assessed 9-
year-olds in the same subjects. An optional short probe of the geography
achievement of 13-year-olds and an experimental performance-based
assessment of 13-year-olds’ ability to use equipment and materials to solve
mathematics and science problems were also conducted by soms -
participants and their results will be presented in forthcoming reports.

Some countries drew samples from virtually all children in the
. appropriate age group; others confined their assessments to specific
geographic areas. language groups. or grade levels. The definition of
populations often followed the structure of school systems, political
divisions, and cultural distinctions. For example. the sample in Israel
focused on students in Hebrew-speaking schools, which share a common
curriculum, language. and tradition. The assessment in Slovenia reflected
the needs and aspirations of this recently separated republic of Yugoslavia.
The restriction to certain grades in the Portuguese assessment was '

S



necessitated by a very dispersed student population resulting from a
unique education system that allows students to repeat any grade up to
three times. All countries limited their assessment to students who were in
school. which for some participants meant excluding significant numbers of
age-eligible children. In a few cases. a sizable proportion of the selected
schools or students did no: participate in the assessment. and therefore
results are subjert to possible nonresponse bias.'

A list of the participants is provided Lelow with a description of
limitations of the populations assessed. Unless noted. 90 percent or more of
the age-rligible children in a population are in school. For countries where
more than 10 percent of the age-eligible children are out .¢ school a
notation of in-school population appears after the count: v s name. In
Brazil. two separate samples were drawn. one each from the cities of S&o
Paulo and Fortaleza. In Canada. nine out of the 10 provinces drew
separate samples of 13-year-olds and five of these drew separate samples of
English-speaking and French-speaking schools. for a total of 14 separate
samples. Four Canadian provinces. six separate samples. participated in
the assessment of 9-year-olds.” These distinet Canadian samples coincide
with the separate provineial education systems in Canada and refleet their

concern for the two language groups they serve,

PARTICIPANTS
pRAIL Civies of S50 Povlo and Fortolern, restricted grodss, in-sthool populatien
cCANADA Fous provinces ot age § ond nine out of 10 provinces ot oge 13
tHINg 70 out of 29 provinces ond independent cities, restricted grodes, in-schoo! populotion
INGLAND All students, low porticipation o oges § ond 13
tRaNCE Al students
RYNGARY AR stodents
IRELANMD Al stodents
ISRAEL Hebrew-spesking schooks
ITALY Province of Emifio-Romagne, low porticipotion of ge 9
j10mDAN Al students
KOREA All studeats

mozamsiqus  (ities of Mopuio ond Beirs, in-school populotion, low porticipation
PORTVOAL Restricted grodes, in-school popelation o sge 13
SCOTLAND Al stadents, kow porticipation of oge 9

SLOVENIA AR students

sovier umion 14 oulof 15 repoblics, Russion-speakioy srhools

sPAlN Al regions sxtept (otalusfio, Spanish-specking schooks
switZentand 15outof 26 conlons
TAIWAN Al siugents

DNITED sTATES Allshdens

1 Pereentages of age-eligible childrea excluded from sampies and percentages of xampled sehools and
students that participated are provided in the Procedural Appendix. pp. 131-132 and 134-135.

2Taken togriner, the Canadian ssmples represent 94 perrent of the 13-yrar-olds and 74 pereent of
the Y-year-olds in Canads. An appropristely weighted subsample of responses was drawn from
Qo - the=: samplex for the caleulation of the satistics for Canada.
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Typically, a representative sample of 3,300 students from 110
different schools was selected from each population at each age level and
half were assessed in mathematics and half in science.’ A total of about
175,000 9- and 13-vear-olds (those born in calendar years 1981 and 1977,
respectively) were tested in 13 different languages in March 1991

Steps to ensure the uniformity and quality of the surveys were taken
at all stages of the project. While procedures could not always be followed
in exactly the same way in each of the separate assessment centers, overall
compliance was very high, as shown in the quality control procedures
provided in the figure on the next page.® Translations and adaptations of
assessment materials were carefully checked for accuracy. All questions
were pilot-tested in participating countries before they were used in the
final assesament. Comparable sampling designs were used by all
participants and the quality of their implementation was carefully checked
and documented. Participants were provided with training and computer
software to facilitate their tasks and to ensure uniformity and quality. Test
administrators were trained to administer the tests to students using the
same set of instructions and time limits, The standardization of
administration procedures was carefully checked within each country and
across countries by an international monitoring team. While the reports of
the quality control observers were for the most part completed check lists,
some impressionistic observations of international monitoring team
members are interspersed throughout this report to give a more personal
view of the test administrations in several countries. The accuracy of the
database was validated through independent checks of a random selection
of completed student test booklets and school questionnaires; the accuracy
of the data analysis was validated by comparing the results obtained using
different statistical programs and computer equipment.

3The numbers of schools and students in each sample are provided in the Procedural Appendix.
pp. 134-135,

$Beeause their school years begin in March instesd of September. Brusil. Kores, and Mozambigue
assessed six months earlier in September 1990, and to compensate for the earlier assessment in
Brasil and Korea, they sampled students who were six months older (born betwreen July 1. 1976
through June 30, 1977). Mozambique assessed students born in 1977 in mathematics only.

5 Additional dorumentation of deta collection is provided in the Procedural Appendix. pp. 139-141
and in Adam Chu. et al, I4EP Technical Repors, Princeton. NJ. Educational Testing Service,
1992,
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Qualits Comtrol Procedures

TRANSLATIONS OF ASSISSMENT MATERIALS INDEPINDENTLY VERIFIED  Achievement and
questions ond shudess directions wara odapted and transiated within each tuntry nd then checked independently by
longuoge experts in the United States. AR countries used the same aviwork and physical page layouts for their tests.

PILOY TEST OF ASSESSMENT QUESTIONS  Achievement ond bockground questions were pilot-fested with groups of
students from sody porticipoting country {except Slovenia, whith joined the project late) to determing which questions
would work best in the finel ossessment,

SAMPLES INDEPENDENTLY VERIFISD  Somples for eoch pepulation were drown using agreed-upon procedures ond
werg independantly checked in the United States fo ensure thot protedures weve followed stourately and thet sumpling

weights were appropristely colculated.

PROCIDURAL MANUALS AND TRANMING PROVIDED  Procedural monucls were developed for coordinoting the
projedt, drowing somples, ndministering the assessments, conducting a quolity control program, ond enfering results into o
dotobase. Regionnl troining sessions were held o) which the individuaks from such assessment center who ocivally performed
the tosks wers provided detoiled instructions ond hands-on experiences.

COMPUTER SOFTWARE PROVIDED  Specic”'+ developed computer softwore was provided to the perticiponis fo
fatilitote sampling ond duto eatry and to ensure uniformity and quolity.

STANDARDIZED TEST ADMMHSTRATION Tes! booklets weve odministered to < dents using the some instructions
gnd the same time limits in eoch porficipating country. To ensure procedures ware understoad, tes! odmnistrators, usuadly
schoo! personnel, were troined in 20 out of 29 assessment centers.

ON-SITE OBSERVATION OF ASSESSMENYS  Unonnounced observations of 10 to 20 percent of the fes
administrotions were conducted by 27 out of 29 assessment centers.

INDEPENDENY QUALITY cONTROL  In ol counivies excapt Brozil and Mozombigue, an independent, troined
observer interviewed the country project manoges ohout all aspeds of the project and visited one or more test
adminisiration sites. In most cases, the observer wos fluent in the longuage of the essessment,

DATA FILES AND DATA ANALYSIS VALIOATED  The scoring of open-ended mathemotics questions was checked in 10
percent of the booklets by 27 out of 29 ossessment renters ond in off cosas, acauracy of scoring was 98 percent or higher,
Each country validated its own dota files, using software provided by the project, to ascertain their quelity and accuracy.
Doto files were akso indepandently velidated by comparing the responses of o random sat of 10 student booklets and 10
schoo! questionnaires of each type o the dota eaterad into the dotobases. If data files contained 1 percent evrors or
greater, participants were asked to rekey ol the responses. This hoppened in one cose. Data onalysis procedures were
thecked by colculating statistics using different progroms and compoter equipment and comparing the resulls.

ASSESSMENT QUESTIONS CHECKED FOR CURRICULAR OR CULTURAL BIAS  Assessment rosulls weve checked lo
verify thot respomses 1o individus! questions soukd be summerized without misrepiesenting curriculor or cultural
differances within particulor countries. Cluster anolyses ond cnalyses of differential item functioning (DIF) resulted in the
removal of one mathemotics question of eoch age level, two science questions ot oge 9, and sight ot oge 13 before finol
analyses were conducted.
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A WORD ABOUT companisons A major challenge of international studies is to
provide fair comparisons of student achievement. Some of the problems
faced by these studies are similar to those of any survey research project.
For example. samples must be adequately drawn. test administration
procedures must be scrupulously adhered to, care must be taken to
produce accurate data files. These concerns are not trivial. However.
international stumes must also address a number of unique issues that stem
from the differences in language. culture. and education systems of the
participating countries.”

Three area: of concern warrant special attention: the
representativeness of the target population. the appropriateness of the
measures. and educational and cultural differences. As indicated earlier,
some participants confined assessments to particular geographic areas.
language groups. or grade levels and in some cases. significant numbers of
age-eligible children were not attending school and in other cases. participation
rates of schools or students were low, These limitations are described in
more detail in the figure on the following page. There is simply no way to
measure the bias introduced when rertain groups of children are excluded
from a sample or when response rates are low: their participation could
have raised performance scores. lowered them. or not affected 11 m at all.

To address concerns of representativeness, all populations have been .
named on all of the figures and in the text in ways that highlight the major
limitations of their assessment. For example. Italy is listed in the figures
and in the text as “Emilia-Romagna.” the actual province that was
assessed. and China is listed in the figures as *China — in-school
population. restricted grades, 20 provinees and cities.” and in the text as
*China (in-school population).” its major limitation.

Countrires also differ with respect to the appropriateness of the
curricular areas the IAEP assessment sought to measure. All countries
participated in the development of the mathematics and science frame-
works that guided the design of the instruments: curricular experts in each
country reviewed all potential questions for their appropriateness for their
own students.” While aceeptable to all. the resulting tests do not mateh all
rountries’ curricula equally well. Differences in curriculum emphasis are
documented alongside the performance of each country in various

curricular areas in Chapter Two.

A thoughtful irratment of the issues involved in international studires is discussed in Norman M.
Bradburn and Dorothy M. Gilford. Eds.. A Frumework and Principles for International
Comparative Studies in Education, Washingion. D.C.. National Academy Press. 1990.

7 A full discussion of the development of frameworks and selection of questions is provided in n
Center for the Assessment of Educational Progress, The 1991 [4EP Assessment, Objectives for
Mathematics, Science, ond Geography, Prince’ an. NJ. Educational Testing Service. 1991.
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Praxil, Age 13

Conadu, Age 9

Ching, Age 13

Isroel, Age §

Isroel, Age 13

Italy, Age 13

Mozombique, Age 13

Portegel, Age 9

Portegel, Age 13

Soviet Usion, Age 9

Sovie! Usios, Age 13

Spain, Age 9

Spoin, Age 13

Switresiond, Age 13
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Furthermore, the testing format — multipie-choice and short-answer
questions — is not equally familiar to studen*s from all countries. To
address this issue, participants were given the option of administer. 1
practice test to sampled students prior to the azsessment. Finally, si. .«
countries differ in the age at which students start school and policies for
promotion, students at ages 9 and 13 are further along in their schooling in
some countries than in others.® While all results presented in this rcport
represent performance of all students in each age group. participants were
also provided with results broken down by the two most common grade
levels for students in each age group.

International results must nitimately be interpreted in light of the
educational and cultural context of each country. The countries
participating in IAEP are large and small. rich and poor. and have varied
ethnic. religious. language, and cultural traditions. Likewise, educational
zoals. expectations. and even the meaning of achievement vary from nation
1o nation. As a reminder of these differences a:mong countries. results are
presented along with relevant contextual information that is designed to

help the reader interpret their significance,

8%ee the Procedural Appendix. pp. 137-138 for the distribution of students by grade level.
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Highlights

* Fartors that impact academic performanee interact in complex ways and
operate differently in various cultural and educational systems. There is no

single formula for success,

* The IAEP results demonstrate what is possible for 9- and 13-vear-olds to
achieve in mathematies. This information can be instruetive to policy makers

as they attempt to set g‘c;als and standards for their own young citizens.

* In slmost all 13-year-old populations. at least 10 pereent of the students
performed very well (20 points or more above the IAEP average) and at
least 10 percent performed poorly (20 points or more below the IAEP
average). In China (in-school population). however. even students in the

10th percentile performed close to the IAEP average.

¢ in about one-third of the populations. 13-vear-old hoys performed
significantly better than girls that age. Nevertheless. in almost all
populations. three quarters or more of the students felt “mathematices is for

boys and grls about equally.”

* Most couniries include whole-number operations in their instructional
progr¥ms for age 13. Students in many countries that emphasize geometry
or algebra performed well in those topics as well as in mathematics overall.
Taiwan. a high-performing population. is an exception: their schools do not
emphasize geometry at this age level. Although Spain (except Cataluiia),
Portugal (restricted grades. Sdo Paulo (restricted grades). and Fortaleza
(restricted grades) all emphasize algebra at age 13, students in those places

were lower performers.

* Teaching practices. types of instructional materials. teacher background.
and elassroom organization vary from country to country for children at
age 13: moreover, these factors do not distinguish between high-performing
and low-performing populations.
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* Within individual populations. greater frequency of teacher presentation
and independent work are associated with higher performance for the
majority of IAEP participants, suggesting either the importance of
intensity of instruction in general or of these practices in particular.

* Thirteen-year-old students in most participating countries do not spend a
great deal of time doing mathematics homework. The most common
response is one hour or less each week in all populations except Korea and
israel. where the norm is two to three hours weekly and China. where the

most common response is four hours or more weekly.

¢ Thirteen-year-olds are much more likely to spend their spare time
watching television than studying. The norm is two to four hours of
television viewing each day in all but two IAEP populations. In China
{in-school population). 65 percent of the students reported watching litile
or no television on a daily basis. Slightly more than one-half of the students

in France reported watching one hour or less of television each day.

* While sociveconomic factors seem to be associated with mathematics
performance at age 13 in many IAEP populations. so are students’ out-of-
school activities. Amount of leisure reading and time spent on all
homework is positively related to mathematics achievement. while amount
of time spent watching television is negatively related in about one-half

participating countries.

® The range of average performance across the 14 populations
participating in the IAEP assessment at age 9 was 20 points. and in almost
all populations. at least 10 percent of the students performed very well (20
points or more above the IAEP average) and at least 10 percent performed
poorly (20 points or more below the IAEP average).

* The difference in performance between 9- and 13-vear-olds in each of the

14 populations ranged from a 22- to 32-point increase,



Mathematics Performance

of 13-Year-Olds

CHAPTER ONE Quel che si impara in gioventi,
Non si dimentica mai pii.
What is learned in youth.
Will never be forgotten.

ltalian Proverh

The results presented in this chapter reflect some of what 13-year-

olds know and can do in mathematics in the 20 countries. The

percentages displayed in the tables and graphs reflect the

percentages of questions that groups of students from the

various populations answered correctly. In addition to group
averages. the figures display how the best students (90th to 99th
percentiles) and the least successful (1st to 10th percentiles) from each
population performed on the assessment. Next to each printed statisti-.. in
parentheses. is an estimate of sampling error.” It is especially imporiant to
consider the imprecision in the est'mates when comparing two populations
with similar results.

Results are presented separately for two groups: comprehensive
‘ populations and pop lations with exclusions or low participation.

Comprehensive populations are those that included in the assessment

9The extimate of sampling error provided is a jackknifed standard error. It can Le said with 95
percent certainty that {or each population of interest. the value for the whole population is within
+ 2 standard errors of the estimate for the sample.
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virtually all age-eligible children within a defined group, even if the group
was limited to a specific geographic area or a certain language group.
Populations with exelusions or low participation are those that excluded
from the assessment a significant proportion (more than 10 percent) of 13-
year-olds from within the defined group, typically because not all grade
levels were assessed or because some children were not in school, or those
where participation of sampled schools and students was low (less than 70
percent).

_In the figures that follow, two kinds of data are displayed: the
comparative achievement results as well as indicators of cultural and
educational differences. These cultural and educational characteristics are
drawn from international databases, country questionnaires completed by
project directors, school questionnaires completed by school
administrators, and student questionnaires completed by the assessed
students. The source of each piece of descriptive data is indicated by a
footnote. |

The descriptive data permit easier and more thoughtful
interpretation of the significance of achievement results. Key
characteristics of participants, their education systems. classrooms.
homes, and students are presented. along with a graphic representation of
achievement in the attached fold-out CHART. The average percents
correct and distribution of scores are repeated in FIGURE 1.1. After the
introduction of overall achievement results in this chapter, they are
discussed in more depth, along with contextual information, in the
chapters that follow.
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OYERALL MATHRAMATICS RESULTS The results are presented in Figure 1.1. The
green bars indicate the average percent correct for each population and
take into account the imprecision of these estimates due to sampling. When
the bars overlap. as they do in many cases, it indicates that the
performances of those populations do not differ significantly.

The average score across the comprehensive populations and
populations with exclusions or low participation, represented by a vertical
dasbed line. is 58 percent.' Students in Scotland. Irel.ind. Slovenia, and
England (low participation) performed at about the IAEP average.

The highest performing students were those assessed in China
(in-school population). with an average of 80 percent correct. The other
populations performing above the average, from highest to Jowest, were
Korea, Taiwan. Switzerland (15 cantons), Soviet Union (Russian-speaking
schools). Hungary. France, Emilia-Romagna. Israel (Hebrew), and
Canada. As the overlapping bars on the figure {zdicate. performance levels
were essentially the same for many of these populations.

Students from Spain (except Catalufia) and the United States scored
just below the IAEP average and those from Portugal (restricted grades)
somewhat lower. Lower still was the performance of students from Jordan
and S@o Paulo (restricted grades) and the two lowest performing groups
were the students assessed in Fortaleza (restricted grades) and those from
Maputo-Beira (in-school population).

The performance of the individual Canadian populations which
contribute to the overall Canada score ranged from 53 to 69 percent
correct. However. as the overlapping bars in the figures indicate. the
scores often are not significantly different from one population to another.
Nova Scotia. Newfoundland. Ontario (English). Manitoba (English). and
New Brunswick (English) all performed about at the IAEP average.

Those seoring above the average. from highest to lowest, were
Quebec (Frei.ch). Saskatchewan (French). British Columbia. Queber
{English). Alberta, Manitoba (French). Saskatchewan (English). and New
Brunswick (French). Ontario (French) is the only Canadian population
that seored below the IAEP average.

10The JAEP average is the anweighted average of the sores of the comprehensive populations and
populations with exclusions or low participation. An unwrighted average has been chosen o
describe the midpoint because it is not influenced by the differential weights of very large and n
very small populations,
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Mathematics, Age 13

Distribution of Percent Correct Scores by Population*
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Mathematics, Age 13

Distribution of Percent Correct Scores by Population*

FISURE 1.1 Part 2
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Achievement reflects the perer . correct on 75 questions. Responses
to one question included in the assessment were removed from the results
after a series of data analysis steps explored the ronsistency of
performance aeross countries, topics, and individual items. These
procedures were designed to identify questions that were not functioning in
the same way across all populations.” Such items are not considered to be
bad items: they simply did not seem to measure the same content or skill in
all of the populations. probably because of curricular differences or

because of cultural or lingnistic idiosyneracies.

11 Sep the Procerdural Appendix, p. 142-143. und the I4EP Technical Report for a detailed discus- n
Q sinn of cluster and differential item functioning anatyses.
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HIGE AND LOW ACNIEVERS Averages provide a useful picture of group
performance among participants. However, the technological leaders of
the 215t century will probably come from the highest-performing students
in schools today. Figure 1.1 also shows the range of correct responses for
the top-performing students from each population (the 90th through the
99th percentiles). These data reflect the achievement levels of the best
students. Of equal concern is what can be done to improve the results of
each population’s poorest performers. Also displayed are the ranges of
results for the lowest performing students in each population assessed
(the 1st through the 10th percentiles). The average percents correct for
students at the 5th and 95th percentiles are indicated by a bullet inside the
shaded bar. "

Percentiles represent locations in the distribution of scores. If the
average percent correct for the Sth perventile is 30 percent. it means that
the 5 percent of the population who are the lowest scorers answered 30
percent or fewer of the questions correctly. If the average percent correct
for the 95th percentile is 90. the 5 percent of the population who are the
highest scorers answered 90 percent or more of the questions correctly,

The pattern of results for high and low achievers tend to mirror the
averages. but they also demonstrate that in almost all populations there are
some very good students (scoring at least 20 points above the IAEP
average) and some poor students (scoring at least 20 points below the IAEP
average). Some extremes can be noted. Students in the 10th percentile
from China (in-school population) performed close to the IAEP average
and those in the 10th perventile from Switzerland (15 cantons) answered
over one-half of the questions rorrectly. Only the very best students
assessed in Mapute.-Beira {in-school population) attained scores at the

IAEP average.

12 Performance of students at the very bottom of the distribution (the lowest | percent) and st the
very top tthe highest 1 pereent) are not represented on the figure because very few students fall
into these eategories and their performance canaot be estimated with precision.
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matnsmarics pErrormance 8y sindik FIGURE 1.2 reports the average
mathematics performance for males and females at age 13 and the degree to
which students agreed that mathematics is equally appropriate for both
groups. In nearly every population, almost all students assessed agreed
with the statement “mathematies is for boys and girls about equally.”
Performance of females and males did not differ significantly in most (all
hut eight) of the comprehensive populations and populations with
exclusions or low participation. The performance of boys was significantly
higher than that of girls in Switzerland (15 cantons). France. Emilia-
Romagna. Canada. Ireland. Spain (exeept Cataluiia), China (in-school
population). and Fortaleza (restricted grades). These finding in some cases
confirm and in other rases contradict those of other national and
international studies.” Inconsistencies in results may be due to differences
in the content coverage of assessments, since in many countries, girls
typically perform better in some topics and boys in others. or to differences
in sample designs.

For most Canadian populations. buys outscored girls about as much
as they did for Canada as a whole. However, because sampling errors are
areater for the individual Canadian populations. these differences are not
statistically significant. Newfoundland is a notable exception. Here the
performance of girls was significantly higher than that of boys.

Interestingly. the three countries that were more likely to view
mathematics as gender-linked — Korea., Taiwan. and Jordan — did not
exhibit significant differences in performance by gender. In Korea, 27
percent of the students felt that mathematics is more for boys and 17
percent that it is more for girls: in Taiwan. 15 percent felt that mathematics
is more for boys and 8 percent felt that it is more for girls: and in Jordan.
15 pereent of the students felt that mathematics is more for boys and 9

pereent that it is more for girls.

B3 For example. results for England replicated thase of the first IAEP study but rontradict findings
from national menitoring studies and the Sevond International Mathematies Stndy.
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Mathematics, Age 13

Percentages of Strdents Reporting Math Is Equally for Boys
and Girls and Average Percents Correct®*
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Mathematics, Age 13

Percentages of Students Reporting Math is Equally for Bovs
g p juall \

FIGURE 1.2 and Girls and Average Percents Correct®
Part 2
Average Percest Correct
|
b is
igeoly for
BpondGek O 2 o % )

CANADIAN POPULATIONS

;mtbsmhm 95 u 2’ ek aw e 4 Al o AR AARN G LD GO T e

—— 7112

British Coomble 95 {0.7)

Emﬂl% 97 (03, PRSP CRPENT T S5 S T SN
A
M “ (0'6} .. RS LN e DRSS ot mmeia@®, L Ry
Masitsbe .
‘mwm 93 (09‘) R L e R

i 96 (0.3)

L e RANRGT L st et il v e 8
&
il T —
hm ’5 (o's’ et mee s AW L e % S el N WA e L s

Novo Scotie 97 (05’ o it i e 0 AT e e SRR ADNRENL. s o .

Newfousdond 96 {0.6)

! |
a

Enghshspeokng Schooks 97 (0.5) O DN PYIC Ay M Y.
Maitobe .
§WM 95 (06) [ R Y . ST R
]
h@?mﬂ 9% lo's) - T . R P R L

mem 94 10.7)

i ¥oics
femotes
I Stovsteety sgraheost wffarences betwsen grous ot the 05 level
* Jockknded stondord enors e presented ) porentheses
d‘pm 1 Comdened 100l ond SUBER? POTRCOnRon sofe s besow 50 bt ot leost 70, mterpeet resuls serh roumon betDuse of posibiv nonvenonse b
4 HEP Student Questonnoze. &ge 13

ou




A FIRST LOOK AY RESULTS While the mathematics achievement ranged from 28 to
80 average percents correct, there is evidence of the potential of each
population, as demonstrated in the performance of ili= top 10 percent of the
students in each country. The data from the bottom 10 percent remind us
that even the most successful countries have students who need further help
and encouragement.

Most students in most participating countries believe that mathematics
is equally important for boys and girls. Still. in more than one-third of the
comprehensive populations and populations with exclusions or low
participation. behavior does not match attitude and 13-year-old boys
perform significantly better than girls at that age.

While it is tempting to look only at which country is Number 1, the
IAEP results can only be useful if they inform educators. policy makers,
and the public about characteristics of high and low performers. To that
end. the achievement results are examined in relation to school, home, and
societal factors in the chapters that follow.




FUNEUNIIS N

TAIWAN March 15. 1991
The motto of the modern. suburban. junior high school was “Perserverance,
Determination. Justice. and Honesty: Be Free from Laziness. Awkwardness. Partiality.
and Falsehood.” The serious challenges of this admonition did not seem to inhibit the
enthusiasm of about 20 pom-pom girls clad in cheerful yellow and ichite costumes
rehearsing their routines in the warm. humid sunshine.

“This junior high has only been coeducational for a couple of vears.” | was informed
as soon as | entered the door. And indeed 1 noticed almost as many boys as girls in their
crisp blue uniforms hurrying up and down the Sfour flights of stairs to their classes in the
107 classrooms. As we drank tea and ate shaobing and youtiao in the contemporary
lounge outside the main office, the dean told me that the change had caused the faculty to
re-evaluate the content of the home economics courses.

The sampled students filed quietly into the large. modern. sloped audlitorium. They
quickly seated themselves at the desks Jacing a stage, whose walls were covered with
painting: of distinguished figures and several scrolls of calligraphy written by school
officials urging students to apply themselves. One of them warned

ominously. “When you go to use your knowledge. you rwill regret
that vou haven’t learned more.”

The pleasant. enthusiastic. 13-year-old fuces remained
that way throughout the exercise. The student’s natural
and unselfconscious courtesy expressed itself in bows
and “she she’s™ (thank-yous}. as they left the room.

ETS Quality Control Observer
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Curriculum

CHAPTER TWO O homem é o autor de si mesmo.

Man is his own author.
Delfim Santos

A While politicians and the public may be most interested in the
overall performance of children, these findings have only limited
utility for educators charged with developing student
competence. Knowledge and skills are taught in segments that
are usually organized around topics featured in the eurriculum
and in textbooks. Results showing that students perform poorly can only
sound a general alarm. Teachers and administrators must know which are
the specific areas of students’ strength and weakness before they can target
their limited time and resources.

W hile initial analyses of the data confirm that questions across all of
the topic areas can be summarized without masking important differences
between populations. results by topic presented in this chapter do show

some variation.'* This is understandable because countries differ in their

144 country-by-topic interaction analysis using Hartigan and Wong's K-Means cluster analysis
technique indicated that the differences in prrformancr from topic 10 topic do not confoand the
main effects of overall performance. This means that the relative performasce of rountries would

- | remain essentially the same if a group of items from a particular topir or topics were removed
: from the overall summary measure. More details of this analysis are provided in the Procedural
Appendix., p. 142. and in the IAEP Technical Report.
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approaches to teaching mathematics to 13-year-olds. While the IAEP
assessment was based on a consensus description of the topies and cognitive
processes that all participants agreed were both taught in their schools and
appropriate for this age group, the assessment is not aligned with any
specific country’s curriculum. The materials included in the assessment are
neither given equal emphasis nor taught on the same time schedule in all
participating countries. Furthermore, the importance ascribed to what is
not covered by the IAEP assessment varies from country to country.

The results for students of age 13 are presented in this chapter for
five content areas typically tanght in mathematics: Numbers and
Operations; Measurement; Geometry; Data Analysis, Statistics and
Probability; and Algebra and Functions. The distribution of questions by
topic is shown in FIGURE 2.1. Three quarters of the questions used a
multiple-choice format and the remaining questions required students to
write their answers on lines provided.

Mathematics, Age 13:

Numbers of Questions by Topice

NOMBERS AND oPIRATIONS About 35 percent of the assessment of
13-year-olds focused on Numbers and Operations. a total of 27 questions.
Samples of a relatively easy and of a relatively hard question from this
category and their average difficulty levels are shown in FIGURE 2.2,
Short descriptions of all of the questions in this category and their average
difficulty levels are provided in the Data Appendix along with the same
information for items in the other four content areas. The questions for
13-year-olds assessed students’ basic understanding of numerical
operations as well as of concepts of number lines, place values, negative
numbers. multiples. odd and even, fractions, decimals, percents, and
ratios. Questions require students to add. subtract, multiply, and divide
using whole numbers (including negative numbers), fractions, and
decimals. Many tasks are imbedded in problems that require one or more

operations.

15The difficulty level for sample questions for this and subsequent topics is an unwrighted average of
the item percents correct across the comprehensive populations and populations with exclusions or

fow participation.
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FIGURE 2.2

Mathematics. Age 13:

Sample Test Questions for Numbers and Operations

IARP ltom Averoge  yox
Subtract:
21.2
~-3.4
@118
B 18.2
C 188
D 2.2
IARP ftem Averoge  45%

A group of students has a total of 29 pencils.
Six students have | pencil each, 5 students
have 3 pencils each, and the rest have 2 pencils
each. How many students have only 2 pencils?

@4
6
cs

Dy

Comprehensive populations and populations with exclusions or low
participation are listed] in order of performance across all mathematies
questions in FIGURE 2.3. The bars display both the 1AEP average across
all populations in the two groups and the average pereents correct for each
population for Numbers and Operations. The numeric averages and
standard errors for this topic and the other content and process categories

are provided in the Data Appendix.



In general., the relative performance of the two population groups on
Numbers and Operations mirrors their overall achievement in
mathematics. This is shown by the fact that the bars representing the topic
averages generally follow the same pattern as the green bars representing
overall averages in Figure 1.1 in Chapter One. '

The patterns of performance were examined to see if the performance of
a population on a particular topic was different from its overall perform-
ance and some exceptions were identified. Since the average difficulty level
of the questions in the various topics and across all topics differs, perform-
ance was examined in relative terms. The difference between a population’s
topic average and the IAEP topic average was compared with the
difference between the population’s overall average and the IAEP overall
average. If the difference between those deviations was greater than what
might be expected due to sampling error, the population’s performance on
that topic was identified as an exception. In some cases, performance on a
topic was identified as higher compared to achievement overall and in some
cases it was identified as relatively lower than performance in general.'®

For example, students in Maputo-Beira {in-school population) were
identified as performing at relatively higher levels in Numbers and
Operations than they did overall. On this topic, these students scored 27
points below the IAEP Numbers and Operations average of 61 but across
all mathematics questions, they scored 30 points below the IAEP overall
mathematics average of 58. Students assessed in the Soviet Union (Russian-
speaking schools) performed less well in Numbers and Operations relative
to their performance overall because they scored 8 points above the JAEP
topic average but scored 12 points above the IAEP overall average. In both
cases, these differences. in absolute terms, are greater than would be
expected due to sampling error. Scotland is the only other population that
was identified as performing differently in Numbers and Operations as
compared with its overall performance. Like the Soviet Union (Russian-
speaking schools), its performance was lower in this topic relative to its

overall mathematics achievement.

16For these analynes of achievement by topics. populations are rited as deviating from their normal
pattern if the difference between their deviation from the mean for the topic and their deviation
from the overall mean is twice the standard error of difference betwren these deviations. or
greater. Furtker details of these analyses are provided in the Procedural Appendix. p. 143. and
the IAEP Technical Re ort.
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Mathematics, Age 13

Percentages of Schools that Emphasize Five Numbers and
Operations Subtopies and Average Percents Correet for
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Figure 2.3 also shows the percentage of schools from each population
that reported they emphasized various numbers and operations subtopies
a lot in the modal grade for 13-year-olds in their country (typically grade 7
or B)."" Patterns of instruction vary from country to country, Most
countries still provide instruction on whole number operations at this level
but emphasis on the more complex operations differs. with some countries
focusing on common and decimal fractions. others on ratios and
proportions. and still others on percent, Several high-performing
populations — Korea. Taiwan. and China — do not emphasize the various
numbers and operations subtopics as much at this age level as the other

populations do.

MEASUREMENT  The 13 Measurement questions focused on understanding basic
measurement coneepts and appl;ing them in typical classroom problems
and real-world situations. Questions required students to work with units
of length and to solve problems involving length. width. perimeter. area.
volume. and surface area, primarily of squares. rectangles, cubes. and
rectangular solids. The ability to read scale drawings was also assessed.
Typical measurement questions are presented in FIGURE 2.4.

Questions such as those in the first example were adapted from non-
metrie to metric units in countries as appropriate. but the actual quantities
involved in the measurements were not changed. Some questions expressed
in metric units, like those in the second example. were administered in hoth
metric and non-metric countries. but these tasks did not require students

to understand nor to be able to use metrie units to solve the problem.

17 Several questions in the JAEP age 13 school questionnaire focused on the tearhers and sduca-
tional program for the grade in which most 13-year-okds are enrolied. or the modal grade. Fach
sountry taored its questionnaire to indicate the appropriste title for that grade — e 2., junior

high 2 in Korea and Taiwan. Tth class in German Switzerland, 8th year in French and halian

- switzerland. 8th class in the Soviet Union.
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FIGURE 2.4 Mathematics. Age 13:
Sample Test Questions for Measurement

IAEP om Avaroge 0%

The area of a rectangle is 24 square inches
and the measures of its length and width are
whole numbers. Which of the following are
NOT possible dimensions for the rectangle?

A length = 6 inches, width = 4 inches
B length = B inches, width = 3 inches
©) length = 12 inches, width « 12 inches
D length = 24 inches, width = 1 inch

What is the total surface ares of the cube shown above?

A 240 square centimeters

B 400 square centimeters
@ 600 square centimeters
D 1,000 square centimeters

A FIGURE 2.5 shows. Measurement is a topie in which students
from Emilia-Romagna did better compared with their overall mathematics
achievement: its schools reported that they gave this topic heavy emphasis
at thix age level. Thirteen-year-olds in Maputo-Beira (in-sehool population)
also had relatively higher scores on this topic than they did on the
mathematies test as g whole, Israel (Hebrew), Spain (exeept Catalufia). the
United States. and Portugal {restrieted grades) performed less well in this
topic compared to their total mathematies performance. As was seen for
Numbers and Operations. the high-performing populations of Korea.
Tuiwan. and China {in-school population) did not emphasize measurement

at this age level.
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Mathematics, Age 13

Percentages of Schools that Emphasize Measurement and

FISURE 2.3 Average Percents Correct for Measurement*
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Mathematics. Age 13:

Sample Test Questions for Geometry
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stomEIRY The IAEP Geometry tasks. which represented 15 percent of the

assessment. assessed properties of cireles, rectangles. triangles. cubes.
angles. and lines of svmmetry. The 11 different questions required students
to visualize geometrie figures and to demonstrate knowledge in typical
elassroom and practical situations. Two examples are shown in FIGURE 2.6
The assessment results for Geometry are presented in FIGURE 2.7,
Franee. Emilia-Romagna. and Scotland all performed better in this topie.
compared with their performance overall, Geometry was a major part of
the curriculum at this age level in all Emilia-Romagna schools. Ireland, the
Unite | States. Sio Paulo {(restrieted grades). and Fortaleza (restricted
zrades) performed relatively less well in Geometry than they did overall.
Many top-performing populations emphasized geometry at this age level:
Korea. the Soviet Union ( Russian-speaking se-hools). Hungary., Emilia-
Romagna. and China (in-school population). An exception is Taiwan, a

high performer overall. where geometry was not emphasized at age 13,



FisoR:E 2.7

COMPRENENSIVE POPULATIONS

Mathematics,

Age 13

Percentages of Schools that Emphasize Geometry
and Average Percents Correct for Geometry*
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DATA ANALYSIS, STATISTICS, AND PROBABILITY The nine questions in this

Figurs 2.8

category assessed a sample of data analysis (7). statistics (1). and
probability (1) tasks. Students were required to read and interpret bar
charts. line graphs. rircle graphs. and data tables. to compute an
arithmetic mean. and to demonstrate an understanding of basic probability
roneepts. Since this topic area forused on mathematical applications. the
tasks were cast in a variety of practical settings. Sample questions from this
topie are shown in FIGURE 2.8.

A large number of exceptions to the overall pattern of performance
are seen in FIGURE 2.9. Six populations performed better in this topic
rompared to their overall achievement: France. Canada. Scotland. the
United States, England (low participation). and Portugal (restricted
grades). The Soviet Union (Russian-speaking schools). Slovenia. Jordan,
and Maputo-Beira (in-school population) achieved at relatively lower level.
in this topic. and China (in-school population). which did not emphasize
this topic at age 13. scored below its usual superior level.

In almost all participating countries. schools indicated that they
vmphn#im! charts and graphs more than they did probability and statistics
topies: in the assessment. most of the questions fell into the area of charts
and graphs. These questions proved to be relatively easy compared with

iquestions in other topics,

Mathematies. Age 13:
Sample Test Questions for Data Analysis. Probability.
and Statisties

IAEP Hem Avesoge  sox IAP Mom Averoge  S6%
. __}_'r_g‘gﬁf_??é ‘ In a certain city, the 9:00 a.m. temperatures
: _ - recorded for one week were
‘. —— - aa e - ..g
AT 9°C, 7°C, 6°C, 0°C, 2°C, 8°C, and 10°C.
é “:’h" = S § st ,1
§ Wide e p{b—tt N What was the average {arithmetic mean)
j :i; N ! . temperature for 9:00 a.m. for that week?
i F SRR | S NS ) W -d
- HEHE T @e°C
7 s 9 e B 7°C
L2 Garle D 9.5°C
£3 Baye

Which of the following is a true statement
about the information shown in the graph
above?

A Grade 8 bas the Jeast nnmber of students.
Grade 9 has twice as many boys as girls.

C Grade 10 has more girls thas boys.

D Grades 8 and 10 have the same number
of students.



Mathematics, Age 13

Percentages of Schools that Emphasize Tables and Graphs.
Probablility. and Statistics and Average Percents Correet
FIGURE 2.9 for Data Analvsis. Probability. and Statistiex*
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AtcEPRA AND FUNCTIONS Twenty percent of the assessiment. 15 questions.
measured Algebra and Funcetions, Examples of two of the questions are
shown in FIGURE 2.10. Students were asked to demonstrate an
understanding of algebraic and functional concepts and use these concepts
to sulve problems involving formulas. verbal descriptions. diagrams. and
tables. Students were required to express relationships in equations. to
substitute numbers for variables. and to solve formulas for one variable.

The results for this topic are presented in FIGURE 2,11, The Soviet
Union {Russian-speaking schools). Hungary. Israel (Hebrew). China
{in-school population). and Fortaleza (restricted grades). scored well in
this topic compared with their performance overall. while Emilia-
Romagna. Canada. and Maputo-Beira (in-school population) achieved at
relatively lower levels than they did in mathematies in general. Exeept for
Switzerland (15 rantons). high-performing populations tend to emphasize
Algebra and Funetions a lot. However, some lower-performing populations
also emphasized this topie: Spain (except Cataluia). Portugal (restrieted

grades). Sdo Paulo (restricted grades). and Fortaleza (restricted grades).

FIGURE 2.10 Mathematics. Age 13:
Sample Test Questions for Algebr:,
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FISURE 2.1

COMPRENENSIVE POPULATIONS

IAEP Topis Average
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Mathematics, Age 13

Percentages of Schools that Emphasize Algebra
and Average Percents Correct for Algebra*

. [«
" ) ]
E
I & — mandll I
’ - 0«‘
S e
T L i

\

' ‘
1

%

l .
-

e Mwmamh"

1 (ombwed school ond stens porviciaotion o 5 below 50 bot ot fanst . 70; inteeret rasuts weth constion beernsse of possible nonvesponsa dics.

Q ;wwwwm&mmmﬁmmmtﬂmm
@\ IAEP e e o A

1v



mATNEImATICS PROCESSES Inlooking for ways to improve students’ mathematics
performance. more and more educators are focusing as much on the
mathematical processes that students must use as on the content of the
specific topics. Mathematics specialists in many countries are now
vecommending that teachers increasingly focus on process skills through
problem-solving, communication. and reasoning tasks."

In an attempt to reflect these emphases, IAEP participants decided to
include questions at three levels of cognitive processing: Coneceptual
Understanding, Procedural Knowledge, and Problem Solving. In the
age 13 assessment. about one-third of the questions fell into each of these
categories.

Questions classified as Coneeptual Understanding required students to
exhibit an understanding of mathematieal facts and concepts — for
example. number facts; properties of measurement; geometry concepts:
properties of charts. graphs, and tables: concepts of statistics and
probability: and the conventions of algebraic expressions and equations. To
complete Procedural Knowledge tasks. students had to apply knowledge and
roncepts in solving routine problems, typically following standard
procedures taught in the classroom. Problem-Solving tasks required the
application of several skills to a unique situation. These tasks typically had
to be solved in multiple steps.

It is difficult to know exactly what processes students with differing
backgrounds use to solve problems. A problem may require simple recall
from a student who has studied the topic and may require problem-solving
skills from another student who has had no experience with that type of

" task. Questions were assigned to the three process levels on the basis of
exper? judgment of typical approaches used by students at the target age
levels.

FIGURE 2.12 presents the results for the two population groups for
the three types of mathematical processes. Also reported is the percent of
students in each location who agreed with the statements that “learning
mathematics is mostly memorizing” and that “knowing how to solve a
mathematics problem is as important as getting the right answer.” This
background information provides the students’ perspectives on the

importance of more routine mathematies skills versus problem solving.

18For example. in the United Ststes, ser Carricnlum and Evaluation Stasdards for School n
Mazhematics. Reston. VA, Nationsl Counril of Teachers of Mathematirs, 1989.
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Mathematics, Age 13

Percentages of Students Agreeing with Characteristics of
Mathematics and Average Percents Correet by Cognitive Process*
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Mathematics, Age 13

Percentages of Students Agreeing with Characteristics of

Mathematics and Average Percents Correet by Cognitive Process*
FIGURE 2.12 Part 2
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In all populations. the vast majority of students (usually more than
75 pereent) agreed that problem solving is important. Nevertheless. in 10
populations. about one-half of the students believed that learning
mathematics is mostly memorizing. The pattern of responses does not
coincide with high and low achievement. For example. most students from
Korea and China (in-sehool population) did not view mathematics us a
memorizing task. while many students from Taiwan and Hungary did.

The patterns of performance for all three process categories in the
assessment generally match those for the mathematics assessment overall.
The only exception is Maputo-Beira {(in-school population), where students

scored relatively higher in Conceptual Understanding and lower in __
Procedural Knowledge than they did overall. E

)
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PERFORMANCE OF THE CANADIAN POPULAYIONS The performance of the
Canadian populations in each of the content and process categories.
presented in FIGURE 2.13. mirrors their performance overall with only a
few exceptions. Saskatchewan (French) performed better in Numbers and
Operations rompared to its performance overall: New Brunswick (English)
scored relatively higher in Measurement than it did overall; and Quebec
{French) demonstrated higher achievement in Geometry compared to its
achievement overall. Like Canada as a whole. a number of provincial
populations scored relatively higher in Data Analysis. Probability. and
Statistics than they did overall: Alberta. Saskatchewan (English), Nova
Scotia. Ontario (English). Manitoba (English). and Ontario (French). Also,
five Canadian populations — Quebee (French). Alberta. Ontario (English),
New Brunswick (English). and Ontario (French) — performed lower 1n
Algebra and Funetions compared to their performanee on all mathematies
questions. This pattern was also seen in Canada as a whole. The
achievement levels of the Canadian populations in vach of the process
categories were relatively the same as their levels overall, except for New
Brunswick {French) which scored lower in problem solving compared with

its achievement on all mathematics questions.
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CURRICULUM DOES MaKE & pirFERINcE The mathematics experts from all 20
countries agreed on the topics to be measured by the tests for 9- and 13-
vear-olds just as they did on the individual test questions that were -
included in the assessment. While the instruments were not perfectly
aligned with any single rountry’s curriculum. they were deemed to be
appropriate for all.

Most IAEP countries still emphasize hasic whole number operations
at age 13. Many countries that emphasize geometry and algebra a lot
performed well in those topics as well as in mathematies overall. Taiwan. a
high performing population. is an exception: its schools de not emphasize
geometry at this age level. Spain (except Cataluiia). Portugal (restricted
grades), Sio Paule (restricted grades). and Fortaleza (restricted grades) all
emphasize algebra a lot and yet are lower performers. The shift to more
advanced content may suggest an effective strategy for challenging
students. for presenting more interesting aspects of mathematics. and for

underlining high expertations.
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CHAPTER THRIEE

Seek knowledge from the
vradle to the grave.
The Haslith

In classrooms around the world. teachers apply their knowledge
and skills. employ a variety of teaching methods. make use of
available instructional materials. and organize their
students for learning. International comparative studies offer
unigque opportunities to compare and contrast the ways in which
teachers do these things and to relate them to student performance. IAEP
rollevted information about some of these elements from the students who
participated in the study and from their sehool administrators,

The results reported in this chapter refleet the pereeptions of those
students and administrators of their sehool situations. Responses of others
-~ for example. teachers or curriculum experts — might provide a
different picture of clussrooms. Because the nature of schooling differs
from country to country — for example. the length of the school week. the
number of days of mathematies instruetion each week. the ways various
instructional practices are used in the classroom — the student and school
background questions may take on different meanings from population to

population. Possible differenees in interpretation are suggested in the

following discussion of results.
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tsacuing PrAcTiIcEs Teaching practices vary from country to country: in some
instances. there is even greater variability among regions within a single
country. In the hands of a gifted. caring teacher. the particular methods
used may be immaterial. Nevertheless. educational experts often promote
certain techniques as more effective than others. The descriptive data
collected in IAEP highlight the variation in teaching practices across
countries. Some of the results are summarized in FIGURE 3.1.

School administrators in must populations reported that their schools
spent hetween 200 and 250 minutes a week (typically. 40 to 50 minutes a
day) on mathematics instruction in the grade in which most 13-year-olds
were enrolled. The average was more than 250 minutes a week in the Soviet
Union ( Russian-speaking schools) and more than 300 minutes a week in
China (in-schoul population). Schools in Korea. Hungary. Ireland.
Slovenia. Jordan. and England (low participation) spent less than 200
minutes a week on mathematies instruetion.

Students in many countries regularly spent their instructional time
listening to mathematics lessons. In 12 populations. more than half the
students reported that they listened to their teacher give a mathematics
lexson every day. The populations reporting less frequent use of teacher
presentations were Korea. Hungary. Emilia-Romagna. Israel (Hebrew).
Scotland. England (low participation), Portugal (restricted grades), Sdo
Paulo (restricted grades). and Fortaleza (restricted grades). In some
participating countries. students did not necessarily have a mathematies
class every day and some students probably interpreted “every day™ as
every school day while some may have interpreted “every day™ as every
mathematics class.

Another common elassroom activity is 10 require students to work
mathematies exercises on their own. While the most prevalent response for
students in most locations was that they worked independently “several
times a week.” about one-half of the students in Switzerland (15 cantons).
Canada. Scotland. Ireland. the United States. and Maputo-Beira (in-school
population) indicated they did exervises on their own in mathematics class
every dav. as did about three quarters of the students in China {in-school
population). In some locations. students did not necessarily receive
instruction in mathematics every day. and students” interpretation of

“every da,” mav have varied.
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More and more mathematics educators are recommending the use of
group work as a method for developing problem-solving skills. ™
Nonetheless. this activity was practiced less frequently in IAEP countries
than teacher presentation or independent work. The majority of students
in only 10 populations said that they solved problems in small groups
during mathematics class at least once a week. The practice was used most
often in Emilia-Romagna. Jordan. and Maputo-Beira (in-school
population).

Testing practices vary considerably from country to country. Some
countries rely on short-answer and essay forms of testing. others use
multiple-choice formats almost exclusively. and some administer tests on an
irregular basis.™ The IAEP results indicate that most participants were
infrequent users of mathematics tests and quizzes. The exceptions are
Taiwan and Maputo-Beira (in-school population). where between 85 and 95
percent of the students reported taking mathematics tests or uizzes at
least onee a week. and the Soviet Union (Russian-speaking schools),
France. Canada. the United States, Jordan. China {in-school population).
and Fortaleza {restricted grades). where at least 50 percent of the students
reported being tested at least onee a week.

Doing more homework is often cited by educators and parents as a
means of improving academie performance. Many factors contribute to the |
effectiveness of homework as an instructional activity: the tynes of
assignment. whether or not the homework is diseussed in class, and
whether or not it is graded.”' JAEP results indicate that most students in
most populations do not spend a great deal of time doing mathematies
homework. The most common response of students in most participating
countries was one hour or less each week. Only in Korea. and Israel
{Hebrew) was the norm higher. two to three hours per week and in China
tin-sehool population) the most common response was 4 hours or more
each week. One-third or fewer students reported doing four hours or more
of mathematics homework each week (at least 45 minutes a night). except in

China (in-shool population). where the pereentage was 37.

1%} Davidson. “Introduction and Overview” Cooperative Learnmg in Mathematics. Neid
Davidson. Editor. Menlo Park. CA: Addision- Wesley Publishing Company. 1990,

2 eorge F. Maduus and Thomax Kellaghan. Stadeat Exomination Nystems in the European
Commanity: Lessons for the U nited States. Contravtors Report. Office of Technology Assessment.
United States Congress, 199},

2iYferbert J. Wallwrg, Synthesis of Research vn Time und Learning. Educational Leadership,
bol. £5. ¥o. 6, March 1988,
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RELATIONSHIP OF TEACHING PRACTICES AND MATREMATICS PERIORMANCE
The findings describing teaching practices highlight the variation in
practices among countries and do not identify any particular practice that
is common to all high-performing populations. On the contrary. in all
cases. both high- and low-achieving populations had high values on all of
the variables examined. This lack of strong interpretable patterns
underlines the importance of examining other factors to understand
differvnees in performance — for example. students” home environments.
the countrir  cultural factors. and the structure of their national
education systems. These will be diseussed in subsequent chapters.

While the information presented in FIGURE 3.1 does not show eross-
population trends. it is possible to find more consistent relationships
between classroom variables und mathematies achievement within
individual participating countries. Analyses of this type are summarized in
FIGURE 3.2. if the linear relationship between inereasing levels of a
particular variable and achievement within a population is positive, a “+"
is shown: if the linear relationship is negative. a *™=" is shown: and if a
significant linear relationship does not exist. a 0" is shown.” For
example. if the students in a particular population who spent more time on
mathematies homéwork tended to do better on the assessment than their
fellow students who spent less time. a “+™ appears for the population in the
homework column: if the students who worked in groups in mathematies
rlass more frequently tended to do less well on the assessment than those

who did so less frequently, a =" appears in the group work column.

While for most factors. similar trends are seen in more than one-half
of the participating countries. there are always at least one or two counter
examples. In most populations. students reported relatively high
frequencies of teacher po mtation and independent work and lower
frequencies of group work. Current research in the United States indicates
that classroom instruction is often dominated by teacher lectures,
traditional workbook and text book materials that is mostly drill-and-
practice und that little time is left for students to participate actively in the

learning enterprise.”

I2These snalyses did not look for curvilinear or other types of nonlinear trends that may be prresent
in the dota. The analvses teated for the presence of a statistivally significant linear relationship
between bevels of the background variable und schievement. An satimated slope at least 2
standand errors 1of the slopet larger than © was taken to indicate a positive relationship: a slope w1
lrant 2 standurd errom less than 8 was token 1o indicate 3 negative relationship: slopes lews than 2
standard errors in almolute value were considersd not 1o be statistically sigaificant. More details
of these analywew are provided in the Procedural Appendix. puge 143, aned the IAEP Technival Report.
23 John Gondland. 4 Place Called School. New York: MeGraw-#lill. 1984,
Irin R. Weina. Keport of the 198586 National Survey of Scis ee and Mathomatics Fducation, Rewearch
Triange Park. NC: Research Triangle Institute. 1987, '
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IAEP resuilts indicate that teacher presentations and independent
work are not negatively associated with performance within most
populations. In more than one-half of the populations. performance is
positively related with frequency of teacher presentation and independent
work and negatively related to frequency of group work. The positive
relationships between performance and teacher pMentation and
independent work may reflect the beneficiai effects of more frequent
mathematics instruction in general or of more frequent use of these specific
practices. The negative relationship between performance and group work
is harder to interpret because grouping is used for a variety of purposes.
such as cooperative learning tasks or remedial work, and in some
countries, grouping is only used infrequently.

The descriptive results suggest that testing was relatively infrequent
among most IAEP participants, and even among those countries that use
testing more frequently— Taiwan. the Soviet Union (Russian-speaking
schools), France, Canada, the United States, Jordan, China (in-school
population), Fortaleza (restricted grades). and Maputo-Beira (in-school
population)—the relationship between testing and performance is not
consistent. In some cases relationships are positive; in some, negative; and
sometimes there are no discernable relationships.

In more than half the populations, time spent on mathematics
homework is positively related with achievement. This is the case for most
of the participating countries where between 20 and 40 percent of the
students reported spending four hours or more on mathematics homework
each werk: Korea, Taiwan, the Soviet Union (Russian-speaking schools).
Spain (except Catalufia), and China (in-school population). On the other
hand. time on homework is not associated positively or negatively with
achievement in Emilia-Romagna, where mathematics homework was quite
prevalent,

Results about time spent on mathematics homework and mathematics
performance, which are summarized in Figures 3.1 and 3.2, are provided in
detail in FIGURE 3.3. This figure gives the percentage of students who reported
spending various amounts of time on mathematics homework each week —
0 or 1 hour, 2 or 3 hours, 4 or more hours — and next to each category the
average percent correct on the mathematics assessment is indicated by a bar.

The figure demonstrates that in the majority of the populations.
achievement increased (i.e., the bar: become longer) as time spent on
mathematics homework each week increased. The increase is significant in
14 populations. The differences in the length of the bars shows the
magnitude of the increase and the percentages of students in each category
indicate how many students are represented in the increase.
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Percentages of Students Reporting Amounts

of Weekly Mathematics Homework and

Average Percents Correct by Homework Categories*
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Percentages of Students Reporting Amounts

of Weekly Mathematics Homework and

Average Percents Correet by Homework Categories*®
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For example. in Koren there is @ moderate increase in performance
for students who spent two to three hours weekly on mathematies homework
(38 pereent of the students). and an additional slight increase for students
who spent four hours or more (33 percent of the students). In Taiwan. the
increases were much greater for both groups of students, but fewer
students spent these amounts of time on mathematics homework each week:

- 29 percent for two 1o three hours and 24 percent for four hours or more. ’
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TEACHING MATERIALS As the use of technology increases around the world,
mathematics educators are advocating the use of calculators, computers.
and hands-on activities in the mathematics classroom. The IAEP data
presented in FIGURE 3.4, however, indicate that for most participating
countries. these teaching materials were not yet a part of regular
instruction.

Use of mathematics tools — counting blocks. geometric shapes, and
geometric solids — to teach mathematics concepts is common in the
clementary grades. However, the IAEP results suggest that these kinds of
hands-on activities were used infrequently with 13-year-olds, not
necessarily because they are inappropriate for older students but perhaps
becasse materials are not available or because of time limitations. Only in
Sloven'a and Maputo-Beira (in-school population) did a majority of
13-year-old students report using mathematics tools at least once a week.

While in most populations, large percentages of students owned
calculators, they did not always use them in school. Ownership of
calculators was common in all countries except Korea. China (in-school
population), and Maputo-Beira (in-school population), where less than 25
percent of the 13-year-olds had them. Use of caleulators in school was very
common in France, Scotland, and England (low participation), where more
than 80 percent of students reported their use. but less so in the remaining
participating countries. More than one-half of the students in 12
participating populations indicated that they never use a calculator in school.

As might be expected. computer use was even more infrequent than
calculator use. The majority of students in 18 populations reported that
they never use a computer for school work or homework. Only in France,
Israel (Hebrew). and Slovenia did the majority of students report ever
using a computer in this way. In almost all populations. school
administrators reported having very few computers that 13-year-old
students could use for school work. Only three populations had, on
average, 20 or more computers in schools that siudents could use for
instruction: Scotland. the United States. and England (low participation).
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FIGURE 3.4 \verage Percents Correet and Teaching Materials*
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TEACHER BACUGROUND AND CLASSROOM ORGARIZATION Two additional
classroom variables are often studied by educational researchers: teacher
background and classroom organization. The information IAEP collected
from participating schools on these topics is presented in FIGURE 3.5.

School administrators were asked if students in the modal grade for
13-year-olds (typically grade 7 or 8) are taught by a person who teaches
mathematics most or all of the time: in most populations. schools
overwhelmingly responded “yes.” The exceptions were Switzerland (15
cantons), Hungary. Emilia-Romagna, and Canada. where about 50 to 85
percent of the schools reported that the regular classroom teacher taught
mathematics along with several other subjects. Schools also reported the
percentage of seventh or eighth grade mathematics teachers who had taken
some post-secondary mathematics courses other than courses in
mathematics instruction. Advanced mathematics training was close to
universal in Hungary and Slovenia. All or almost all schools in these
populations indicated that all their mathematics teachers had had this type
of preparation. More than half the schools in the Soviet Union (Russian-
speaking schools), Scotland. Ireland. the United States. Jordan. England
{low participation), Sdo Paulo (restricted grades). and Fortaleza
(restricted grades) reported that all of their mathematics teachers had
taken at least some post-secondary level mathematics courses.

The efficacy of grouping students by ability is strenuously debated
and grouping practices vary from country to country. as shown in
Figure 3.5. While assigning students to mathematics classes by ability may
give teachers an opportunity to gear their instruction to the specific
achievement level of their students. it may also mean that some students
are exposed only to lower-level content and skills while others are exposed
to a more enriched curriculum.?* Among IAEP participants. five countries
were likely to organize mathematies classes on the basis of ability: Taiwan,
Israel (Hebrew), Ireland. the United States. and England (low partici-
pation). More than half the schools in each of these locations reported this
practice. The remaining rountries organized their classes by ability with

less frequency.

24 Jeannie Uakes, Unegual Opportunities: The Effects of Race. Sovial Class. and Ability Gronping
and Access to Science and Mathematics Education. Palo Alto. €A: The Rand Corp.. 1989,
Jeannir Oakes. Multiplying Inequalities: The Effects of Race, Social Class, and Ability Grouping
on Students’ Opportunity 1o Learn Mathematics and Science. Sonte Monica, CA: The Rand Corp..
» - 19940,
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WHAT WORKS IN THE C1AS35RO0OM While classroom factors impact on student
performance more directly than do home and societal variables.
relationships between these variables and achievement were not consistent
across the participating IAEP countries. reenforring the notion that
effective instructional practices may vary from culture to culture,

(Generally, the results suggest that typical current practices —
frequent use of teacher presentations and independent work — were
effective. 1t is too early to tell if techniques that are now just being
introduced into classrooms. such as working with small groups on problem
solving. using mathematics tools. and using calculators and computers will
make significant contributions in the future. once their implementation is

perfected.
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Students and Their Homes

CHAPTER FOUR % @ #%ﬁ

Most things are easy to learn
but hard to master.

Chinese Proverh

The rhetoric of politicians and the realities faced by educators are
often at odds with one another. The images of happy. loved.
motivated children arriving at school ready to meet the
challenges of the day conflict with the sometimes harsh
realities of poverty. child abuse. drugs, and erime that also
manage to pass through the schoolhouse door. Teachers and schools are
asked to reconcile these mnﬂirt-ing views, to aceept children with a wide
range of abilities and readiness. and to transmit to them the knowledge.
skills. traditions. and values held dear by the society.

To find out more about the background of the students in the
assessment and to provide a broader context for the achicvement results,
IAEP collected deseriptive information about the students themselves and
their families. Some of the bacrkground questions were included because
they tap some of the inevitable variation in social and economic advantage;
others explored some of the ways in which families. rich and poor alike.
may foster academic development. Finally. a number of questions
examined how students spend some of their time outside of school, in ways

ERIC that may enhance their in-school performance.
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BOME CRARACTERISTICS Information on the language spoken in the home. size of
family. and the number of books in the home can provide indications of
students’ social and economic advantage us well as of other factors that
might contribute more direetly to their academic development. Language
minority groups are often at a disadvantage within a dominant culture. and
students from these families have the further handicap of receiving
instruction in a language that is different from that which is spoken in the
home. Size of family is often negatively correlated with disposable income.
and students from large families may receive less individual attention from
parents than those with fewer brothers and sisters. The number of books in
the home is considered a general indicator of social and economic status
and their presence also provides children opportunities for expanding their
academic horizons.

The IAEP data related to these socioeconomic and academic factors
are displayed in FIGURE 4.1. The percentages of langunage minority
students participating in the assessment are low in all of the populations. A
number of participants excluded language minority students from their
samples or excluded geographic areas where large numbers of language
minority students live, More than 10 percent of the students living in
Switzerland (15 cantons). the Soviet Union ( Russian-speaking schools),
Emilia-Romagna. Israel (Hebrew), Canada. and Maputo-Beira (in-school
population) reported that a different language from the one used in school
was spoken at home. Some of these students had no choice but to attend
srhools where instruction is provided in the dominant language. Others
could attend schools that teach in different languages and could ehoose an
instructional program given in a language other than that spoken in their
homes.

The IAEP results indicate that family size is relatively small in most
industrialized nations, Only in Jorden and Maputo-Beira (in-school
population) did large pereentages of students indicate that they were part
of families with four or more brothers or sisters. 88 percent in Jordan and
64 percent in Maputo-Beira (in-school population). Ireland is unusual

/ | among its European neighbors. with one-third of its students coming from
large families.

Responses to the question on the number of hooks in the home also
differed between more and less industrialized participating countries.
Close to one-half of the students from Jordan. Sdo Paulo (restricted
grades). Fortaleza (restricted grades). and Maputo-Beira (in-school
population) reported that they had fewer than 25 Loeks at home. In most
other JAEP populations. fewer than 25 percent of students fell into this

rategory.
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pangnval invorvimint The home characteristics just discussed may be viewed as
proxies for sociv-economic indicators and also as variables that contribute
to academic development. Parental involvement can have an important
impact on a child’s success in school regardless of the family’s sueial or
economic status. When asked if they thought their parents wanted them to
do well in mathematics. almost all students in each population gave positive
responses, Agreement ranged from 97 percent in Israel (Hebrew) to 79
percent in Portugal (restricted grades).

However. when students were asked if someone at home talked to
them about their mathematics classes, the responses varied considerably
from population to population. Only 52 percent of the Korean students
indicated that their parents asked them about their mathematics classes.
while 89 percent of the students from Maputo-Beira (in-school population)
reported this type of parental interest.

Parents were more likely to ask their children about their
mathematics classes than to help them with their homework. Parental help
with homework was less prevalent in the Soviet Union (Russian-speaking
schools). Emilia-Romagna. China (in-school population). and Portugal
{restricted grades). with fewer than 40 pervent of their students reporting
this type of attention. Hungary was highest with 80 percent of its students
indicating that their parents helped them with homework.

RELATIONSNIP OF NOME CHNARACIERISTICS AND MATHEMATICS PERFORMANCE
The deseriptive data about home characteristies show some predictable
variation between industrialized and non-industrialized countries and
contribute to an understanding of low performance among some of the non-
industrialized countries.

These trends are further substantiated when home characteristies
are examined in relationship to achievement within individual populations.
FIGURE 4.2 provides this type of analysis. For each population. it
indicates with pluses, minuses. and zeros whether the relationship between
increasing levels of a particular home-related variable and mathematics
achievement is positive. negative, or not related in a linear fashion to a
statistically significant degree.

The importance of socioeconomie factors is confirmed by the within-
population results. Mathematics achievement is positively related with
number of books in the home in all but one participating population and is

negatively related to family size in 15 populations.
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Relationship of Home Characteristics
PIGURE 4.2 and Average Percents Correet
within Populations
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The data about parents are more difficult to interpret. Interest in
their children’s academie performance was fairly universal among parents
in all of the participating countries. The level of parental involvement was
high in some high-performing countries. such as Hungary but not always.
Korean students. for example. reported relatively low levels of mathematies-
related discussion at home and help with mathematics homework. Within
individual populations. parental attitudes toward mathematics was

positively related with achievement in only eight instances.

STUDENTS OUT-OF-SCHOOL AcTiviTiEs While education is often cited as the
dominant responsibility of school-aged children. young people actually
spend much more of their time outside of school. Some of this out-of-school
activity is clearly directed at furthering academic development — for
example. doing homework and leisure reading. However. time spent
watching television may or may not be supportive of learning. 1AEP asked
students how much time they spent in these non-school activities and
probed their attitudes toward mathematics as a subject area. These
deseriptive results are presented in FIGURE 4.3,

While reading for fun is not on the face of it directly related to
mathematies performance. consistent readers tend to be high achievers in
many arademic areas. The percentages of students reporting reading for
fun almost every day varied across participating countries. The lowest
percentage of daily readers was in Korea. 11 percent. and the highest
perceentage in Switzerland (15 cantons). 51 percent.

Populations varied more in the amount of time students spent doing
homework across all school subjects each day. The most common response
of students in a majority of IAEP populations was one hour or less of home-
work vach school day aeross all sehool subjects. In eight populations. one-
half or more of students reported doing two or more hours of homework
each day. Students from Emilia-Romagna spent the most time doing homework.
with close to 80 perrent reporting two hours or more of homework daily.

Some television programming is clearly targeted at developing the
academie abilities of children. and some countries provide more of this
tvpe of television than do others. However. for many students. the content
of the television watched has little academic value and consumes valuable
hours that could be devoted to activities requiring more intellectual effort.
Among all but two of the populations. the most common response of
students was two to four hours of television viewing each school day. Sixty-
five percent of the Chinese students {in-school population) reported
watching one hour or no television on a daily basis. probably reflecting the
fact that many of these students had only limited access to television. Just
over 50 percent of the students from France reported watching one hour or

*. less of television each day.
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At the other extreme, 20 percent or more of 13-year-olds from Israel
(Hebrew). Scutinnd, the United States. Fortaleza (restricted grades). and
Maputo-Beira (in-school population) indicated they watch five hours or
more of television each school day and 19 percent of their peers from
Sio Paulo (restricted grades) and 17 percent from the Soviet Union

{ Russiun-speaking schools) also reported heavy television viewing.

ATTITUDES TOWARD MATNEMATICS Students bring to school certain attitudes
toward education in general and toward specific school subjects. These
attitudes contribute to. and are a product of. academic suceess. Students
who approach a school subject enthusiastically are more likely to do well in
that subjert: conversels, students who suceeed in a content area are more
likely to develop positive attitudes toward it.

Students in the assessment were asked to what extent they agreed

with the following statements:

* Mathematics is useful in solving evervday problems.
e It is important to know some mathematics in order to get a good job.
* | am good at mathematics.

* My parents want me 1o do well in mathematics.

Their responses were combined to form an index of attitudes toward
mathematics: students were categorizea as generally expressing positive,
negative. or neutral attitudes.

As shown in Figure 4.3, the majority of 13-year-olds in partivipating
countries expressed positive attitudes toward mathematies, with 90 pereent
or more of the students from Israel (Hebrew). Canada. Seotland. the
United States. and England (Jow participation) giving favorable responses.
Curiously. fewer students from o number of high-performing populations
— for example. Korea. Taiwan. the Soviet Union (Russian- speaking
schools). and China (in-school population) — exhibited positive attitudes
toward mathematics, but still. between 70 and 80 percent gave positive
responses to these questions. Students from Jordan. a lower performing

group. also it into this range.

RELATIONSHIP OF HOME ACTIVITIES AND MATHEMATICS PERFORMANCE
An rxamination of the relationship between home aetivities and
mathematics performanee within populations confirms the importance of
how students spend their time outside of school. For each population.
FIGURE 4.4 indicates with pluses. minuses. and zeros whether the
relationship between achievement and increasing levels of a particular
home-activity variable is positive. negative. or not related in a linear

a8 fashion to a statistically significant degree,
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There is a positive relationship between leisure reading and
mathematics achievement in 14 populations. Time spent on homework
across all school subjects is positively related to performance in 13
populations. and the amount of time spent watching television is negatively
related in 10 populations. Positive student attitudes toward mathematics
are related to higher mathematics performance in 11 populations.

Results about time spent watching television and mathematics
performance. which are only summarized in Figures 4.3 and 4.4. are
provided in detail in FIGURE 4.5. This figure gives the percentage of
students who reported spending various amounts of time watching
television each day — 0 to 1 hour. 2 to 4 hours. 5 or more hours — and
next to each category. those students’ average percent correct on the
mathematics assessment is indicated by a bar.

The figure Jemonstrates that in many populations, achievement
decreased (i.e.. the bars become shorter) as time spent watching television
each day increased. The decrease was significant in 10 populations. The
differences in the length of the bars show the magnitude of the decrease.
and the pereentages of students in each category indicate how many
students are represented in the decrease. For example. in Korea.
performance decreased substantially among students who watched two to
four hours of television each day (65 percent of the students) and again
among students who watched five hours or more each day (11 percent of
the students). It is also possible to see from the har patterns that the
relationship between time spent watching television daily and mathematics
performance is positively related in two populations: Portugal (restricted
grades) and Sio Pzulo (restricted grades).
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Percentages of Students Reporting Amounts
of Daily Television Viewing and Average Percents
Correct By Television Viewing Categories™
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Percentages of Students Rvportmg Amounts
of Daily Television Viewing and Average Percents
Correct By Television Viewing Categories*

FIGURE 4.5 Part 2
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BEYOND THE scuo0inouss »00R The factors influencing learning are not
restricted to schonl variables. Family and out-of-school activity play an
important role in promoting in-school success. Some aspects of home life.
such as number of books in the home and family size. are often cited as
indicators of social and economic advantage and in 1AEP these variables are
related to mathematics achievement in predictable ways. These factors help
explain low performance in some non-industrialized countries, but do not
suggest why some countries appear to succeed in spite of difficult conditions.
Perhaps parental involvement, which can influence a child's academic
performance regardless of a family’s socioeconomic status, is another
element that should be considered. Significant amounts of parental
involvement were found in some high-performing IAEP populations but not
in others,

What students do with their time after school seems to be another
important home factor that affects academic performance. In many IAEP
populations, high mathemati. s performance was assoc’ated with large
amounts of time spent on leisure r2ading and mathem.tics homework and
small amounts of time spent watching television. Trends were not consistent
across all populations. however. which suggests once again that these factors

may operate differently from culture to culta_e.




SWITZERLAND March 22, 1991
It was snowing. And it should have been. We drove right into a Christmas card.

We got to the small French city the way you get anywhere in Switzerland: by climbing
over a mountain. At 1,000 meters, our hill was not “serious” in Swiss terms. but these were
only the Juras, not the Alps. It was a &3-minute drive from the lake at Neuchdtel.

The secondary school was steel and glass and obvious among all the other traditional
buildings. The thirty-vear-old math teacher who welcomed us warmly was an Ernest
Hemingway look-alike. with a large bushy mustache. Affuble and pleasnnt, he wus none-
theless worried that some of the students about to take the test had been transported from
other schools that morning and would therefore. “not feel at home,” during this important
event.

The classroom. lurge. bright. and airy. with clinical desks and chairs. featured an
enormous poster of a sweaty Sylvester Stallone on the front wall. The rear wall bulletin
board was covered with pictures of sports teams. action shots of soccer plays, and a couple
of puges from the Sports Hlustrated sicimsuit edition.

Outside the wall of windows. the snow was falling heavily on the hillside forest across
the street. As the assessment began. | concentrated on my quality-control checklist.

“Were directions read VERBATIM?™ The Nwiss never do anvthing by the book. At least
not by someone else’s book. But. he covered the exsentials more than adequately. " Did the
Coordinator start on time?” What a question! The National Observatory by which Switzer-
land sets the official time for all of its clocks and watches is 10 kilometers from here.

A hand goes up. { student asks « question. The teacher responds with a Gallic shrug.
The manual says nothing about Gallic shrugs and they can be powerfully expressive. What
to do?

The teacher whispers to me that this kind of test [multiple-choice] is OK onee in a
while. but if given too often. it could affect the way teachers teach. 1 agree with him. All of
the students finish before time is culled and declare victory.

After the event. the students crowd around 1o ask questions.

“Is this the kind of test Americans take?” *Yes. And thix month vour colleugues in
London. Budapest. and Taipei are answering these very same questions, "Sans blacaes!™
[ Vo kidding! ] “Where do vou live?” " Near New York City.” “Wow. really? Can | come and
visit vou?” “When will we know the results?”

Host of them will graduate from this schoof to the technical institute
next door. A few may go on to be engineers. Most will spend their lives

-

in this canton.

Al the end. each of the 20 walks over to shake my hand uand
say. “Merci. Monsieur.” These 13-vear-olds thanked me for
the privilege of taking a test! On the way back. the
Vational Coordinator explained how each and every
vanton does its own thiag (eurricudum. test books.,
examinations. and teacher certification). We stopped to
see an enormous statue of a Reformation hero. who devoted
his life 10 breaking statues, Theres u lesson there, somewhere.

ETS Quality Control Observer
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Countries and Their
Education Systems

CHAPTER FIVE 7090 TTaVnD AYIN DPR3

Where there is learning,
there is wisdom.

Hebrew Sasing

While it is difficult 1o tie global differenees in social. cultural. and
eeonomic frameworks to the mathematics performance of students.
these factors clearly play a role in determining the
characteristies of education systems. Each counti < makes
decisions about the education of its citizens and the roles schools
play in strengthening the national identity and economy. These choices sre
rooted in the physical. demographic. and sorioeronomic characteristics of

the country as well as in its it values and cultural traditions.

COUNTRY CHARACTERISTICS The countries participating in JAEP represent a
broad range of physical. demographic. and sociveconomic characteristics:
large and small. homogeneous and heterogeneous. urban and rural. and
rich and poor. Some of these characteristies are presented in FIGURE 5.1:
these data reflect the participating countries in their entirety and not just

the republies, p. ovinces. or cities that were sampled in the survey.



While most of these country characteristics are not dirertly related to
the achievement of 13-yrar-old students. they provide an important context
for understanding the relative performance of participaats. China. the
Soviet Union. and the United States are the largest populations involved in
IAEP with about 1.1 billion. 300 million. and 250 million people.
respectively. Alongside these giants stand the 2 million citizens of Slovenia.
3 million of Jordan. 3.5 million of Ireland. and 4.5 million of Israel.
Clearly. large and small countries face different problems in the
administration of national educational programs.

The degree of a country’s cultural homogeneity influences how
educational programs are formulated and implemented. Eleven of the
participating countries nave populations that are dominated by a single
ethnie group: Korea, Hungary. France, Italy. Scotland. Ireland, Slovenia.
Jordan. China. England. and Portugal. Similarities in language. religion.
and values tend to refleet ethnic homogeneity. More than 10 pereent of the
population in the remaining countries comes from one or more ethnie
minarity groups.

Most of the participating countries are urbanized with industrialized
economies, All but three of the countries” populations are at least 50
percent urban. China. Portugul. and Mozambique are still predominantly
rural. which must influence their orientation toward eduacation.

Among participants. variation in national wealth, as measured by
per-capita g.oss national produet (in U S, dollars). is startling and can
sometimes explain and sometimes confuse our understanding of differences
in mathematies performance, Among the poorest countries are
Mozambique, the lowest-performing population. and China. the highest-
performing population. In per-capita terms, the wealthiest country is
Switzerland. followed by the United States. Canada. and France.

Some countries corpensate for limited resources by spending a
greater share of their wealth on education. Among the IAEP countries.
Israel spends the greatest percent of gross national produet on education,
more than 10 pereent. China spends the smallest pereentage. less than
three percent.

Statisties indicate that literacy rates are high in all IAEP countries
execept in Mozambique. where more than 80 pervent of the adult population
is still categorized as illiterate. Jordan. China. Portugal. and Brazil are the
only other vountries with sizable pockets of illiteracy. ranging between 15

and 30 percent,



Mathematics, Age 13
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Basic descriptive characteristics illustrate some of the grave
.r - blems that developing countries such as Jordan. Brazil. and
Mozambique face in the education of their young people. The data,
however. {ail to explain why some poor, non-industrialized countries
manage to achieve phenomenal success in education and why some rich and

powerful nations fail to perform at the same high levels.

gpucarion fvsvims Differences in country characteristics are often translated
into differences in education systems. Predominantly urban countries are
more likely to have large schools and large classes. Countries with strong
rentralized governments tend to centralize educational policy as well. Poor
countries have higher incidences of problems in their schools, such as
overcrowding, inadequate facilities. and not enough texthooks. Some of
these characteristics of edueation systems are summarized in FIGURE 5.2,

Although countries vary with respeet to the age at which children are
required to start school. in most IAEP countries, children are six years old
when they begin compulsory schooling. Children in Seotland and England
start first grade earlier. at the age of five. and those in the German part of
Switzerland. parts of the Soviet Union. Slovenia. parts of China. Brazil.
and Mozambique do not start until age seven. Countries also vary in terms
of the availability of nursery schools and kindergartens and the degree of
academic content in these programs. Furthermore. since academic
development often proeeeds along with physical and mental maturation.
one cannot assume that. by age 9 or 13, students who started school at age
seven are two years behind those who started at age five.

Likewise. one must also be careful in comparing countries with
respect to the number of days in the school year. In many locations.
festivals, sports events. and other non-academie activities are integrated
into the school-year calendar. Trving to get a more precise measure of time
spent on school activities, JAEP asked school administrators to indicate the
number of days specifically devoted to student instruction in the school
year. The results are reported in FIGURE 5.2. Variation among
participating countries is evident in this indicator as well. The average for
most populations is from 175 to 199 days a year. France. Ireland. and
Portugal (restricted grades) provide fewer than 175 days of instruction
nnnually. The average in Chine (in-school population) is dramatically
higher (251 days). and Korea, Taiwan, Switzerland (15 cantons), Emilia-
Romagna. and Israel (Hebrew) report averages from 200 to 224 days a year.
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To obtain a full picture of instructional time. one needs also to know
the number of minutes spent on instruction egeh school day. excluding time
spent for homeroom. lunch, recess. study hall. or moving from class to
rlass. Most IAEP countries devote. on average. about 240 to 360 minutes
{four to six hours) to instruction each day. France spends the most time on
instruction. 370 minutes daily. Two populations provide less than 240
minutes daily: Hungary and Fortaleza.

While large class sizes do not hinder muny types of instruction. they
do limit opportunities for individual attention. group work. and hands-on
activities. Srhool administrators in 10 populations indicated that the
uverage class size for the grade in which most 13-year-olds are enrolled is
from 25 to 34 students. Schools in Switzerland (15 cantons). the Soviet
Union {Russian-speaking schools), Emilia-Romagna. Scotland. the United
States. and England (low participation) have smaller classes. ranging from
15 to 24 students. Very large classes of 45 or more students are the norm in
Korea. China (in-school population). and Maputo-Beira (in-school
population). while classes average from 35 to 4 students in Taiwan and
Sio Paule (restricted grades),

Four TAEP countries encourage local or regional control over
curricular matters: Switzerland (15 cantons). Canada. the United States.
and Brazil. which does not set the education programs for Sao Paulo and
Fortaleza. Within this group. the United States is actively discussing

centralization.

o
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The remaining countries have s national curriculum. In England (low
participation), the centralization of edurational goals and objectives is only
two years old. in the other countries. a strong national ministry of education
is a long-established tradition.

School administrators were asked to what extent they face problems of
overcrowded classrooms. inadequate farilities and maintenance. shortages
of textbooks and other educational materials. Student absenteeism and lack
of discipline and vandalism of school property were also surveyed, Their
responses to eight questions listing these problems were combined into an
index of serious problems. In only seven populations did at least one-half of
the schools report one or more serious problems: the Soviet Union (Russian-
speaking schools). Slovenia. Jordan. Portugal (restricted grades). Sdo Paulo
(restricted grades). Fortaleza (restricted grades). and Maputo-Beira (in-school

population).

No simeis so18tion Education systems vary from country to country but not

necessarily in patterns that explain high and low mathematics achievement.
It does not seem to matter greatly whether students begin sehool early or
late. and while some high-performing countries have a longer school year or
a longer school day. these characteristios were also present among some low-
achieving groups as well. While no one would advecate the benefits of
increasing elass size. several education systems demonstrated success despite
large cluss sizes. Finally. some countries succeed while others do not. in

some cases., in spite of serious problems in sehool.



ITALY March 20, 1991

The elementary school was in an industrial suburb of Bologna. The kids were playing
outside as well as in a very large open reception area right inside the front door. Excited
voice-noises were magnified many times in this substantial echo chamber. An old, black-
cassocked priest was collecting disciples for a class in religion.

A handsome, young principal greeted us enthusiastically and led us through the chaos
toward a room upstairs. As we proceeded, strident soprano voices shouted “Ciao,
Direttore” (Hi, Principal)! Each greeting was responded to with a smile, a wave, a pat
on a head, a caress on a face.

As the National Coordinator parted groups of children to create a passage for use, she
stooped to kiss and hug, indiscriminately, these complete strangers. All of this with an
easy casualness that caused no serious interruption in our fast-paced conversation con-
cerning the new education legislation and its affect on the building arrangement.

Thirty-four 9-year-olds from three different schools were arriving and beusg seated
quietly after locating their name tags, previously put on each desk. Three teachers facili-
tated the process. Booklets were passed out. instructions read, und questions solicited.
Que.;nions were answered, tasks begun, a little girl left the room to tend to something she
should have thought of earlier.

At the end of the test, the teachers handed out beautifully wrapped candies as a
reward. At my request. the children were asked for reactions to the experience. Hands
went up and were individually recognized: “Bello! ( Nice),” “Facile (Easy).” “Divertente
(Fun).”

The feelings were unanimous and enthusiastic.

We said goodbye as the kids streamed through the door — a confusion of hand
shakes, pats. “Grazies” and “Cia6s.” A quiet moment was spent with the teachers. one of
whom was vocal und emphatic that no group of human beings, especially her children,
should be put through such a dehumanizing experience.

My observation to the National Coordinator about how pleasantly surprised I was to
see all the easy demonstrations of affection between students and teachers elicited her

own surprised reaction.

“But why not? The children must know that they are most
important and that they are loved. They must feel secure or
they cannot learn. A school is a family!™ Neat idea!

1 had promised the children of San Felipo that
I would tell the world about them.

This is a start. |

ETS Quality Control Observer
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Performance of 9-Year-Olds

CNAPTER 511X What we first learn we best ken.
Seottish Proverb

Fourteen of the 20 countries purticipated in an optional assessment
of 9-year-olds. Some countries sampled students from the entire
age cohort within a defined population and others excluded
some segments of the age-eligible population or had low school
and student participation rates. The results for these two sets of
populations are reported separately as comprehensive populations and

populations with exclusions or low participation.

OVERALL MATNEMATICS PERFORMANCE The average percent correct and
distribution of scores for each population are presented .n FIGURE 6.1.
The green bars indicate the average percents correct and take into account
the imprecision of these estimates due to sampling. When the bars overlap
with one another, as they do in many cases. performance is not

significantly different.



Mathematics, Age 9

FIGURE 6.1 Distribution of Percent Correet Scores by Country*
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The shaded bars indicate the range of scores for the best students
(those in the 90th through the Y9th percentiles) and the range of scores for
the lowest-performing students (those in the first through the 10th
percentiles). The average percents correet for students in the Sth and 95th
percentiles are marked by bullets within the shaded bars.®

The range of average pervents correct across the 14 comprehensive
populations and populations with exclusions or low participation at age 9 is
20 points and in all of these populations. some students performed very
well and others performed poorly. The difference between the highest and
lowest performing groups was much greater at age 13. but when
considering just those populations that participated in assessments at both
age Jevels. the difference was only 25 points.

The average score across the comprehensive populations and
populations with exclusions or low participation. represented by a vertical
dashed line. is 63 percent correct.”™ Nine-year-olds in the Soviet Union
{ Russian-speaking schools). Israel (Hebrew), Spain (except Catalufia). and
England (low participation) performed about at the IAEP average.

The highest-scoring population was Korea. with an average percent
correct of 75. Other populations performing above the IAEP average. from
highe: * to lowest. were Hungary. Taiwan. Emilia- Romagna (low partici-
pation). snd Scotland (low participation). As the overlapping bars on the
figure illustrate. performance of these four groups is essentially the same.

The remaining populations scored below the IAEP average. These
included. in order of average percent correet, Ireland. Canada
(4 provinces). the United States, Slovenia. and Portugal (restricted grades)
and in many instances. when sampling error is taken into account. their
performance levels are equivalent.

Three Canadian populations scored at the IAEP average: Quebee
{French). Quebece (English), and British Columbia. The remaining
Cunadian populations performed below the average: New Rrunswick
(English). Ontario (English), and Ontario (French). The range of seores for
the Canadian populations is only 11 points and in many cases performance

is equivalent from one population to another.

25 Performance of students at the very bottom of the distribution tthe lowest | pereent) and at the
very top (the highest | perrent) are not represented on the figure beeause very few studenta fall
into these rateguries and their performsnee cannot be estimated with precision.

26The JAEP averogr in the unweighted average of the seores of the comprehensive populations.
populations with exclusions or low participation. and Canadian populations. An unweighied
average was chosen to deseribe the midpoint because it is not influenced by the differential
weights of very large and very small populations.
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Achievement reflects the percent correct on 61 questions. Responses
1o one question included in the assessment were removed from the results
after a series of data analysis steps determined it was not functioning the

same way across all populations.™

MATHNEMATICS PERFORMANCE BY GINDIR The patterns of performance for males
and females at age Y. shown in FIGURE 6.2, are not the same as those seen
at age 13. The advantage of boys over girls is not evident in as many
comprehensive populations and populations with exclusions or low
participation at this age. Only in Korea, Israel (Hebrew), and Emilia-
Romagna {low participation) did boys aged 9 significantly outperform
girls. Performance levels of hoys and girls was about the same in each »f
the Canadian populations.

The country results were not always corsistent at the two age levels.
While there were no gender differences at age 9 in Spain (except Cataluiia).
Ireland. and Canada.”™ boys scored significantly higher than girls in these
three countries at age 13. The reverse is true in Korea and Israel
{Hebrew). Here, boyvs had significantly higher mathematies achievement at
age Y but performed about the same as girls at age 13. In Emilia-Romagna
{low participation), the pattern .. consistent: boys displayed significantly
higher performance at both age levels.

Figure 6.2 also indicates that most students in most populations
agreed that mathematics is equally appropriate for boys and girls. As was
seeil at age 13. only in Korea did significant nmunbers of students view
mathematics as gender linked. Here, 25 percent thought mathematies was

more for bovs and 27 percent thought it was more for girls,

37See the Procedural Appendix. pp. 142-143, and the IAEP Techniral Report for a detailey’
discunsion of cluster amd differential item functioning analysis.

28 Fewer Canadian provinces participated in the Y-year-oll assessment. vo the groups are not strictly
romparable at the two sges.
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Mathematics, Age Y

Percentages of Students Reporting Math Is Equally
Appropriate for Boys and Girls and Average Pereents
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MATHEMATICS TOPICS AND PROCESSES Summaries of mathematics performance

FIGURE 6.3

just begin to deseribe the variation that exists frem country to country. Of
more importance to educators is a description of performance in the
various mathematics content areas that are taught in sehool. While initial
analyses of the IAEP data confirm that questions across all topics can be
legitimately summarized without masking important differences between
vountries. results by topie categories do show some variation.”

The results for students age 9 are presented for five topices. which are
listed in FIGURE 6.3 along with the number of yuestions in each category.
Three quarters of the question. used a multiple-choice format and the
remaining questions required students to write their answers on ©oes

provided.

Mathematies. Age 9:
Numbers of Questions by Topic

Daty
Numbers Analysis,
ond Stotistics ond ond
Opevations Measurement  Geomsiry Probobiity Fungtions Total
32 9 é 8 é )]

The performance of the comprehensive pepulations and populations
with exelusions or low participation in each of the five topics is presented
ir. FIGURE 6.4, The populations are listed in order of overall performance
aeross all mathematics questions. The hars show the TAEP average across
all comprehensive populations and populations with exelusions or low
participation as well as the average pereents for cach population in each
topie categ ry.

In general. the relative performancee of the two population groups in
each of the topies mirrors their overall achievement in mathematies. This is
evident by the fact that the bars ihat represent the topic averages for the
populations generally follow the same pattern as the wide bars that

represent overall averages presented in Figure 6.1,

9 country-by-topic interaction analysis using Hartigan and Wong's K-Means cluster analysis
technipue indicates that the differences in performanes from topir to topic do net confound the
main cffects of overall performanve. This means tha: the telative prrformance of rountries would
remain essentislly the same if 3 group of items from 2 particular topie or tepies were remosed from
the nverall summary measure, More details of this analysis are provided in the Procedural
Appendix. p. 112 and in the TAKP Technical Lepurt.
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The patterns of performance were examined 1o see if the achievement
of a population in a particular topic area was different from its overall
achievement and some exceptions were identified. Since the average
difficulty levels of the questions in the various topics and across all topics
differ. performance was examined in relative terms: by comparing the
difference between a population’s topic average and the IAEP topic
average with the difference between the population’s overall average and
the IAEP overall average. '

'The performance of comprehensive populations and populations with
exclusions or low participation in Numbers and Operations, which
constituted about 50 percent of the assessment. was relatively the same as
that across all mathematics questions. In Measurement. 15 percent of the
assessment. students from Korea and Spain (except Cataluiia) scored lower
relative to their overall ixerformanee. Ten percent of the assessment was
evoted to Geometry questions and in this category, Canada (4 provinces).
Slovenia. and England (low participation) performed better compared with
their performance across all mathematics questions and Emilia-Romagna
(low participation) and Israel (Hebrew) performed less well in relation to
their performance in general. Performance of populations varied from the
norm the most in the area of Data Analysis. Statistics, and Probability —
about 15 percent of the assessment. While the questions in this topic were
relatively easy. these skills are not always taught to students at this age
level. which may explain why students in some populations scored high on
these items and others scored low. Four populations performed better in
this category compared with their scores overall — Canada (4 provinees),
the United States. Scotland (low participation). and England (low
participation) — and four performed relatively less well than they did
overall — Hungary. Soviet Union (Russian-speaking schools). Israel
‘Hebrew). and Slovenia. In Algebra and Funetions — 10 percent of the
assessment — 9-year-olds from Hungary. Israel (Hebrew), and Slovenia
had comparatively higher scores than their overall level of achievement.
while Emilia-Romagna (low participation) achieved at velatively lower
levels in this area than it did overall.

30For these analyses of achievement by topics. populations are cited as deviating from their normal
pattern if the difference between their deviation from the mean for the topie and their deviation
fram the overall mean is twice the standard error of the difference betwren these deviations or
greater. Further details of these analyses are provided in the Procedural Appendix. p. 143. and
the IAEP Technical Repori,
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In addition to the five topies. results are presented for three
categories of mathematics processes; Conceptual Understanding,
Procedural Knowledge. and Problem Solving. The performance of
comprehensive populations and populations with exclusions or low
participation in rach process area. shown in FIGURE 6.5. in almost all
cases follows the same pattern as their overall performanee in
mathematics. The only exception is Taiwan. where students scored better
in Proredural Knowledge questions and less well on Problem Solving

questions compared with their overall achievement levels.

Mathematics, Age 9

FIGURE 6.5 Average Percents Correet by Cognitive Process
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The performance of the Canadian populations in the various topic
and process categories shown in FIGURE 6.6 also was fairly consistent.
The most exceptions vecus in the topic of Data Analysis. Statisties. and
Probability. where all Canadian populations performed relatively better
than they did overall. In addition, 9-year-olds from Ontario {French)
performed less well in Numbers and Operations. better in Geometry. and
less well on Procedural Knowledge compared with their overall
achievement. Their peers in Quebee (French) scored relatively higher in
Geometry than they did overall. Students from British Columbia and New
Brunswick (English) performed less well in Algebra and Functions

compared to their overall seores.

Mathematics, Age 9

Average Percents Correet by Topice and

FIGURE 6.6 Cognitive Process for Canadian Populations*
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conTsxss anp Acnitvemeny Collecting background information from 9-year-olds
is a challenge. Children at this age often do not understand difficult

questions and cannot make fine distinctions in their responses. For these
r~asons the JAEP assessment asked only a few questions about their home
and school experiences. Also. because the educational environment varies
from country 1o country, students may interpret questions in different ways.

Many of the answers of 9-year-olds mirror the responses of their
13-year-old schoolmates. Information obtained about the language spoken
in the home. family size. and number of books in the home i3 essentially the
same at both ages. The differences that do occur may be due to misunder-
standings by some of the younger students.

Asked about classroom activities. 9-year-olds™ responses suggested
that these students. like their older colleagues. spend more time working
exerrises on their own than doing hands-on activities. As shown in
FIGURE 6.7. in almost all populatisns. about 40 to 70 percent of the
students indicated that they often did independent work. while only 10 to
30 percent reported that they often used mathematics tools. such as
counting blocks. geometric shapes. or geometrie solids. Fewer Korean and
Portuguese students reported doing independent work often (23 and 32
percent. respectively).

Participating countries differed with respert to organizational
practices in the classroom. Some were much more likely than others to
group students by ability within mathematics classes, Most of the schools in
Scotland (low participation). 78 percent. reported that they use ability
groups in mathematics. and between 40 and 60 percent of the schools in
Korea. Hungary. the Soviet Union { Russian-speaking schools), Ireland.
(Canada (4 provinees). Slovenia. England (low participation). and Portugal
{restricted grades) also said they follow this organizational practice. The
large majority of schools in the remaining countries use heterogenous
grouping in mathematies classes.

The responses to IAEP student questionnaires indicate that the out-
of-school activities of 9-year-olds differ somewhat from those of their older
schoolmates. Nine-year-olds were more likely to read books for fun. to
watch more television. and to spend Jess time doing homework than 13-year-
olds. A major portion of young students. about 40 to 60 percent. indicated that
they read for fun almost every day in all countries except Korea and Taiwan,

where only about one quarter reported daily leisure reading.
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FIGURS 6.7 Average Percents Correct and Classroom and Home Activities*
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The norm for time spent on all homework by 9-yrar-olds in most all
populations was one hour or less for all school subjects on a typical school
day. Heavy concentration on homework at age 9 was very rare in Seotland
(low participation) and England (low participation). with fewer than 10
percent reporting two hours or more nightly. About a third of the students
in Taiwan. the Soviet Union (Russian-speaking schools), and Israel
(Hebrew) spent at least two hours on homework a night at age 9.

About one-half of the students in almost all participating countries
typically reported watching two to four hours of television each day. Heavy
television viewing, five hours or more daily, was more prevalent at age 9
than among older students. Heavy television viewing was most prevalent in
israel (Hebrew). Ireland. Canada, the United States. Scotland
{low participation), and England (low participation), where about one
quarter of the 9-year-olds watched television five hours or more rach day.

The relationships between mathematics performance and classroom
and home factors at age 9. shown in FIGURE 6.8. confirm many of the
findings at age 13. However. as at age 13. the results are not always
consistent across all populations and some counter examples are also
evident. In Figure 6.8. the pluses, minuses. and zeros indicate whether the
relationship between achievement and inereasing levels of a partieular
background variable for each population is positive. negative. or not
related in a linear fashion to a statistically significant degree.

The descriptive data indicate that 9-year-olds tended to spend more
time doing mathematics execvises on their own and less time working with
counting blorks. geometric shapes. and geometric solids. and for the
majority of IAEP populations. mathematies performance is positively
related to doing independent work and negatively related to using
mathematics tools. Sinee little time is typically spent in using mathematics
tools. it is too early to tell if hands-on instructional activities can be used
successfully to build mathematics skills.

The relationships between out-of-school activities and achievement
are not as consistent at age 9 as at age 13. Nine-year-olds spent more time
than their older sehoolmates reading for fun and those who read more
often performed better on the mathematics assessment. This was true in 12
populations. However. the amount of time 9-year-olds spend doing
homework arross all school subjects appears to be unrelated to
mathematics performance in more than half of the participating countries
at age Y. perhaps because homework is not prevalent at that age. Spending
more time watching television is also unrelated to achievement for eight
populations. negatively related to achievement in five. and positively

related to achievement in one.
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Relationship of Classroom and Home Factors and

FIGURE .8 Average Percents Correct within Populations
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COMPARISONS OF 9- AND .13 -YIAR-OLDS’ PERFORMANCE Co“ecﬁng data at
two ages allows populations to compare levels of performance of equivalent
xamples on equivalent assessment tasks. In mathematics. a set of 14
(questions covering a range of mathematical topics and processes were
administered 1o both age groups.

The average percents correct across the common items are presented
for each age group in each pcrticipating population in FIGURE 6.9. The
differences in scores at the two age levels is typically 20 to 30 percentage
points, The smallest differences are seen for students from the higher-
performing populations of Korea and Emili  Romagna (low participation)
— each with 8 22-point spread — and the largest. for students from the
lower-performing population of Slovenia with a 32-point spread. This
probably reflects the fact that there is mo.v¢ room for growth among lower-
achieving groups.

The sample questions shown in FIGURE 6.10 give three examples of
tasks that most 13-year-olds can do and most 9Y-year-olds cannot.* It is not
surprising that vounger students do not understand the correspondence
between common and decimal fractions required to answer the first sample
problem. The second example demonsirates a routine numbers problem.
but it requires the student 1o work with nambers provided in a graphic
form. Apparently. this application of basic skills makes the task difficult
for Y-vear-olds. The last sample problem requires the students to formulate
and solve a simple algebraic expression. This is a higher level problem-
solving task that may be familiar 10 13-year-olds but would be an unusual

task for their vounger sehoolmates.

31 The difficulty level for the sample questions is an unweighted average of the item pereents corrent o
seroes the comprehensive pupulations and populations with exculsions or low participation. bl
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Mathematics, Ages 9 and 13

FIGORE 6.9 A\verage Pereents Correet for Common Questions®
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FIGURE 5.10 Mathematies. Ages Y and 13:
Sample Test Questions

AP itemAveroge  age % 4%

Ago 13: BT%
Which of the following decimals is equalto 9 ?
10
A 01
B 03
©oy
D 9.0
{AEP ltem Averoge Age S 39X
Age 1% TN
tletown "
1
3 # Qudvwornad
L} »
o 3
The figure above shows three different routes
between two places, measured in miles.
How long is the shortest of these routes?
Answer: 11 miles
IAEP lem Aversge Age % 81%
Age 1% 75%

The total weight of three suitcases is 28 pounds.
The weight of Terri’s suitcase is as much as the
weight of the other two suitcases together.

What is the weight, in pounds, of Terri's suitcase?

A 13
® 14
C 15
D 2
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LaYING THE FOURDATYIONS FoR Lianmins During the primary school years,
students are taught whole-number operations and are introduced to the
basic concepts of measurement. geometry. charts and graphs. and
functional relationships. While the range of mathematics performances
among participating countries is not as great as it is at age 13. some
populations clearly out-performed others.

In the classroom. Y-year-olds tended to spend more time doing
mathematics exercises on their own than they spent working with
mathematies tools and the amount of time spent on independent work is
positively associated with mathematics achievement. At home. these
children tended to spend more time reading for fun and watching television
and less time doing homework across all school subjeets than their 13-vear-

old rounterparts.
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A Final Word

The task of reporting the achieveme.t results in mathematics from 20
countries as diverse as China. the Soviet Union. the United States.
Switzerland. Israel. Brazil. and Mozambique is a challenge and a unique
opportunity. Because it only makes sense to interpret academic
performance of such a varied group of populations within the educational
and cultural context of each participant, achievement data have been
presented together with descriptive information about curriculums.
classrooms, home environments. and country characteristics.

While it would have been satisfying to see clear distinctions between
the characteristics of high- and low-performing countries. the data rarely
suggest a universal answer to the question of what factors contribute to
effective schooling and high performance. While consistent relationships
between certain background characteristics and achievement were often
noted for a majority of populations, counter examples were almost always
present. And perhaps this is one of the important findings of the study:
factors that impact academic performance interact in complex ways and
operate differently in different cultures and education systems.

The second important finding relates to the actual levels of
achievement that were documented. The IAEP results provide educators.
policymakers. and parents with a view of what students in 20 countries
know and can do at ages 9 and 13. Unfortunately. the IAEP data may lead
some individuals to focus on the academic horse race. and others will
decide that all comparisons are unfair. Still. international comparative
achievement data can nrovide a picture of educational accomplishment
that expands the value of national findings. As policymakers attempt 1o set
goals and standards for their own young citizens. it can be instructive to
know what levels of achievement are possible as demonstrated by the

performance of students in other societies.

-
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The Participants

The thrast of this report has been to put achiesement results into
rontext. Results have been displaved and diseussed together with
background information about the curriculum. classroom
practices. students” home environments. and the
characteristics of the soriety and sduration system of each
participating vountry. These presentations of results have. in some
instances. identified factors that are charaeteristie of high- or low-
performing populations. But in many cases. the data have reinforeed the
notion that many of these variables operate differently from country to
country and cannot be interpreted in the same way in all cultures,

Then what does make a difference in performance levels from
country 1o country? The answer must lie in a deeper understanding of the
interactions among the variables that were studied and in a recognition of
the significanee of other factors that cannot be assessed in a survey project
surh as IAEP. Amorg these are historical traditions. cultural values,
systems of reward. expeetations. and motivation. which are most profitably
studivd using methods of observation and interview and reported in the

Q form of verbal deseriptions rather than cata tables and graphs.
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BRAZIL

IAEP attempted to capture some of these difficult-to-measure
qualities in a country questionnaire completed by projeet directors. Most
of the questions asked for descriptive responses as oppuosed to multiple-
choice or numerical unswers. The following short summaries of each
country drew upon those deseriptions and describe some of the factors that
are difficult to quantify.

These short deseriptions can only highlight some of the unique
characteristics and current challenges that each country faees and.
different topics are addressed for each situation. Typical themes include:
demographic characteristics. ecultural values. educational systems. the role
of testing, and current educational reform movements.

A separate. follow-up study will conduct a series of ethnographie
studies of several of these environments in an attempt to deseribe. rather
thun quantify. the qualities of these societies that motivate parents and
students to value learning und to seek knowledge. Its results will be
published in 1993,

Ko. of 13-yeor-alds in country 3,383,600
% of 13-year-olds in IAE? frome k2

Per Capito GNP (US §) $2,243

% of GNP spent on eduration 3.3%

One of the Largest countries in the world. with an area over 8.5 million
square kilometers and a population of 150 million. it presents some
problems which are typical of developed countries and others which are
common to underdeveloped regions. In spite of its expanse and of the
influence of different ethnic groups (Europeans. Africans, and Asians). it
has managed. throughout its history. to maintain its linguistic unity in spite
of its rultural diversity.

Regular education in Brazil consists of pre-schoal. for children
under 7. which is not compulsory. elementary sehool from 7 to 11 vears of
ape. and secondary school from 15 to 18 vears of age. Access to higher
education is achieved by means of highly selective examination.

The complexity of the education system presents problems as in
almost all Latin American countries. The major national coneern in
elementary sehool is a eyvele of repeating grades culminated by students
dropping out. Even in the first grade. 52 percent of the students fail to
complete the requirements. Failure rates are particularly high in grades 4
through 7. Although elementary sehool is available to all. it only reaches 87
pereent of the 30 million children bet veen the ages of 7 and 14, The great

mujority of children do not manage to finish the eight years of schooling
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CANADA

required by law. The illiteracy rate. which was 26.4 percent in 1980
dropped to 18.8 pervent in 1989: the largest porkets of illiteracy oceur in
the northeastern part of Brazil (36.5 perrent).

Another current problem vroneerns the traiaing of 1.2 million
teachers for elementary school. Approximately 230.000 teachers. mainly in
the rural and poorer areas. do not have formal teacher training .

There is great roncern over investment in the various levels of the
educational system. Constitutionally. the federal government must invest
18 pereent of its national budget in education, While many state and
municipal governments must invest 25 pereent cach of their budgets. some
municipal governments are already investing up to 30 or 40 percent

because they consider education an important national challenge.

No. of 13-yeor-olds in country 361,600
% of 13-yeor-olds in AR frome 94%
Pes (opito GNP (U5 S $17,309
% of GNP spent on edvcation 7.4%

An enormous land mass oceupying well over one-half of the North
American continent. Canada’s population of 26.5 midion includes more
than 6.5 million whose primary language is French. About 15 pereent of
the total population are “New Canadians.” immigrants who have recently
arrived from Asia. Europe. Central and South America. and Africa. This
significant population of students who speak different languages and who
reflect different cultures represents a major challenge to the educational
system.

Each of the 10 provinces has its unique demographies. its own
distinetive economy. which range from rucal agricultural to highly
developed industrial and financial centers end its own traditions. Canada
refers to itself as & mosaic, an apt deseription.

Each provinee considers eduration to be its own responsibility and
not that of the federal government. Nine of the 10 provinees (except for
Prince Edward Island. population 130.000) participated in IAEP and each
of the nine provineial ministers of education agreed to having its results
beeome part of an all-Canada statistic.

Deseriptions of cach provinee's educational priorities can be found

on pages 118 through 123.
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ENGLAND

No. of 13-yeor-olds in country 18,474,000

% of 13-year-olds in IAEP frome %
Per {apita GNP (15 5) $388
% of GNP spen? on educotion .7%

About 74 percent of the Chinese population lives in rural areas. Although
great attention is paid to education. the conditions in many schools are not
suitable for specific subject instruction. esperially for seience education.

Children start school at 6.5 or 7 years of age and a few of them have
preschool education. Nine years of compulsory education are divided into
6 years of primary school and 3 years of middle school. Students may enter
3 years of senior middle sehool (general or v -ational). if they pass a highly
compelitive entrance test.

All students have to take at least one test for vach subjert at the end
of each semester. Gooups of students from China regularly attend
international competitions in chemistry, physies, and mathematies
{the International Mathematies Olympies) and perform with distinetion,

The vurrent eurricula were designed in 1982, Sinee the intense
entranees tests competition places a heavy burden on students. s reform of
sehool practice is underway. The goals of the reform are: to reduce or
eliminate some non-basie knowledge from texthooks and to supplement

basie vocational knowledge in middle sehool,

Ne. of 13-year-olds in country 591,900
% of 13-yeor-olds in IAEP frame 96%
Per (apito GNP (1S S) $10,917
% of GNP spent on edwxation 5.2%

England. the largest of the four countries that comprise the United
Kingdom. has a population of 47.5 million. About 92 percent of its prople
live in cities and towns and England is ene of the most densely populated
vountries in the world. About 2 millicsi English people are from ethnic
minority rommunities with Asian or African-Caribbean origins,

Al but a small pereentage of schools are maintained by governmental
authorities. Under the new Education Reform Act of 1988, schools may
seek permission to remove thea selves from the control of local authority
aml can be funded directly by the Department of Education and Seience.,
The Fdueation Reform Act of 1988 also introduced a national eurriculum
which specifies for separate subject areas, “attainment targets™ at 10
different levels and requires testing of all students at ages 7. 11, 1.4, and 16,

Vocational education is also receiving more prominence.
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FRANCE

The goal of education is to develop fully the potential and abilities of
all individuals. Overall. current educational policies have sought to raise
standards at all levels of ability. increase parental choice. make higher
education more widely aceessible and more responsive to the needs of the

economy. and. generally. 1o the needs of a multi-ethnie society.

No. of 13-yeor-olds in country 771,700
% of 13-year-olds in 1AEP frome 98%
Per (apito GNP {UIS ) $16,419
% of GNP spent on edurotion 6.1%

A recent law governing education. enacted in 1989, reaffirms the tradition
that rlementary schools should give priority attention to the development
of the basic skills of reading. writing, and mathematics. These are viewed
as essential in order to pursue higher levels of academic achievement. 1t is
anticipated that by the vear 2.000. 80 pereent of the students will reach
their senior vear of secondary school (12th grade).

It ix a widely held belief that today’s vouth are less well educated
than their predecessors. In the view of many. the present educational
system places too much emphasis on studies of the elassies with insufficient
stress on pre-professional und scientific preparation. This eriticism is
leveled at both secondary and post-secondary institutions.

Free. public education is considered to be a right of all children
regardless of socioeconomic conditions and faithful attendanee is a civie
responsibility, Aecess to a university education is obtained through suceess
at the Bacealaureat examination after secondary studies, A suceessful
student may seleet from most of the universities except medical and special
advanced institutions which have further entrance requirements,

Toda: " teachers. onee highly regarded. are accorded much less
prestige. even though their reeruitment eriteria and training are still very
rigorous. There are many other career options lor competent university
graduates esperially those skilled in mathematies and the setences.

School funding is shared by the national government (65 pereent).
the local community (20 percent). industry (5 pereent). and families
(10 percent). The curriculum goals are set at the national level but loeal
sehools and teachers have inereasing freedom to plan the sequence and
methodology of instruction, Fumilies are inercasingly involved in their
vhildren’s education and most families help with homework and rourse

selection,
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HURMGARY

IRELAND

No. of 13-yeur-olds in cuntry 152,000

% of 1 3-yoor-olds in IAEP frome 99%
Pes Copito GNP (85 S) $2,490
% of GNP spent on education 5.7%

An industrialized country of close to 10.5 million people (97 percent of
which are ethnic Hungarian). Hungary has a long and suecessful history of
valuing education and schooling. Culture and edueation have alwavs
enjoyed high esteem throughout the society.

Like many other Eastern European countries. Hungary is emerging
aggressively from Marxist frameworks. Indeed. its efforts 1o radically
change edueation during the 1980s created as much confusion as it did new
direction.

Traditionally. Hungary has had a strong. centralized. and controlled
system. Changes in educational legislation and policy in 1985 and 1989
have opened the system to new groups of stakeholders: teachers. unions.
emplovers. and parents. There are strong diffe.ences of opinion and
debates are underway. but the movement is elearly toward western ideas.
Severe budget constraints are slowing the pace of reform and change.

The priorities of the emerging system have heen set: changing the
foreipgn language requirements from Russian to other languages.
introducing a “new moral basis for learning™ that aims at higher education
standands and rompetition. strengthening local control of education, and

encouraging and supporting religous institutions.

No. of 13-your-olds in country 70,1390
% of 13-yeor-olds in IAEP frome 3%
Pes (apito GNP {US S) $7,603
% of GNP spent on edusation 6.7%

Ireland is a small country of 3.5 million people. where agriculture and food
production are vital components of its economy. Over the past thirty years
the industrial and technological sectors have grown in importance so that
today. more than vae-half of the population resides in urban areas.

About 55 pereent of 4 vear olds and 99 percent of 5 year olds vce
enrolled in primary school. Fdueat'sn is compul-ory between the ages of 6
and 15. At age 18. the student enrollment decreases to 40 pereent.

Education is centralized and all primary-school teachers follow a
rommon set of curricul im guidelines. In 1971, there was a move to a child-
centered curriculum and guidelines were established for all subjects.

Mathematics ovcupies an important role in the curriculum. but science is
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taught as part of Social and Environmental Studies. and does not receive
as much emphasis.

For post-primar~ schools, the department of education prescribes
curricula for a broad range of subjects that lead to public examination —
the Junior Certificate after three years and the Leaving Certificate after
two additional years.

The teaching profession is highly regarded in Ireland. Students
entering teacher-education programs have traditionally been among the
most able. There are limited opportunities for advancement, however, and
there is concern at the growing imbalance hetween males and females in the
teaching foree.

The goal of the educational system is to provide young people with
the necessary skills and academic preparation for further personal

development. for working life, for leisure, and for living in the community.

No. of 13-yeor-olds in country 91,900
% of 13-yeor-olds in MEP frame 71%
Per (apito GNP (US S) $8,882
% of GNP spent on educotion 10.2%

Israel’s short history is a record of rapid and constant change. Its Jewish
population is increasing rapidly due to the regular arrival of large numbers
of immigrants. The total pepulation of 4.5 million is about 18 percent
Arabie. Currently there is a surplus of highly trained people in the society.
The chief goals of Israel’s educational policy are the closing of the
educational gaps among various segments of the population. promoting
social integration. raising the general level of achievement to strengthen the
productive sectors of the economy, and promoting Jewish-Zionist consciousness,
The differences among schools in socioeconomic status and scholastic
achievement are relatively high and issues of equity. equality. and
excellence are currently under discussion. Compensatory extracurricular
activities are provided to more than 30 percent of the student population
from disadvantaged backgrounds.
All children are legally bound to attend school from ages five to 15.
More than 90 percent of the children aged three and four are enrolled in
preschool programs. More than 50 percent of the high-school students are
enrolled in vocational, technological. and comprehensive secondary education.
Others ure enrolled in academic education. At age 18. anyone who passes
entrance examinations may attend universities. Loans and financial aid are
available for higher education. especially to those from poor backgrounds.
Reforms are geared toward decentralization. free choice for parents.

and increased community invelvement.
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ITALY

IORDAN

No. of 13-year-okds in country 669,600

% of 13-yeor-olds in MAEP frame %
Per (apito GNP (U5 S) $13,814
% of GNP spesy? on educution 4.0%

Italy has only been a country for slightly more than 130 years. It is still
going through the process of becoming a single society. Although the
cultural backgrounds of the various regions are different. the national
media have had a strong homogenizing effect.

Econumic development is most suecessful in the northern third of the
country where Emilia-Romagna is located and is least evident in 1k:# South.
About 65 pervent of the population lives and works in cities. Even though a
host of new values have changed the way people think. certain cultural
traditions are still important. as evideneed by the importaner of extended
families. conperative societies, and volunteer charitable organizations.

School learning continues to be held in high respect sinee school
certificates and degrees provide aceess to gomd jobs and careers, The
school system is centralized at the national level but legislation is heing
vonsidersd that will increase the financial and organizational avtonomy of
local sehools. There is a good network of well-equipped vocational and
technical sehools.

Elementary school teachers inereasingly participate in in-service
training but this is much less common among secondary school faculty
members. The main objective of the fairly strong teachers™ associations is
to protect their autonomy and areas of responsibility,

The primary school™s program is relatively new. established in 1985.
and the middle school curriculum. installed in 1979, has been kept current.
Secondary schools are being encouraged to conduet research and to use
innovative instructional practices. The current sconomie erisis imposes
severe limitations on what is possible. but the concern about future inter-
national competition is a constant stimulus for educational improvement.
Public schools are under public pressure to improve the quality of general

education. to delay student specialization. and to inerease counseling services,

No. of 13-year-olds in country 83,000
% of 13-year-olds in LAEP frome 96%
Per Copita GNP (US S) $1,527
% of GNP spent en educotion 7.3%

Jordan is a fast-develoy.ing country of about 3 million. mostly Moslems
with a small pereentage of Christians. About 70 pereent of the population is

accommodated in urban areas.
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Education policy is strictlv centralized and uniform for the whole
vountry. Since 1964, the aim of the national education system has been to
integrate elements of Arabic and Western thought. technology. and
seientific development. It also aims at helping every student grow
intelleetnally. socially. physically. and emotionally in order to become an
ideal vitizen. capable of self-support and of making a positive contribution
to soeiety. Foenus is centered on the diversification of secondary education
{academie and voeational) and on in-service teacher training. School
enrollment at the various educational levels has become one of the highest
in the world,

However. the quantitative expansion has been at the expense of
quality. The ever-increasing use of technology in all aspects of life has
prompted a uew. 10-year Education Reform Plan (1989-1999). The plan
aims at producing graduates equipped with high-quality general edueation
seared towards problem solving, eritical thinking. analytical xkills. and the
ability to apply information in ereative and productive wavs in order to
give Jordan the skill- and knowledge-intensive workforee it needs to
develop its domestie technological capacity and to maintain its competitive
advantage in the regon-wide lubor market,

Basic education has been extended to 10 vears. Graduates can
comtinue into higher education after passing the General Secondary

Education examination.

No. of 13-yer-olds in country 811,700
% of 13-year-olds in IAEP frome %

Per (opito GNP {US ) $3,883
% of GNP spent on educotion 4.5%

Korea is an inervasingly indastrialized nation of 13 million people with a
srowing sconomy and a highly centralized government. The population.
which is homogencous in both language and ethnic origins. is growing at a
slower pace than in the 1950s and is more than 90 pereent literate.

The Edueation Act of 1948 stipulates that the parpose of education is
to “enable every citizen to perfeet his personality. uphold the ideals of
universal fraternity. develop a capability for self-support in life. and
enable him to work for the development of a demoeratie state and for the
rommon [H‘nh‘pt'fh.\' of all humankind.™

Curriculum and instructional reforms in the 19705 deereed that
leetures and texthooks be supplemented by multiple-learning materials and
extensive use of radio and television programs. Diagnostie tests and stodent

workbooks guide student astivity to mastery.
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Middle school students study mathematics and science four hours per
week in each subject the first vear. then three to four hours per werk
during the second and third years. There are generally 40 to 55 students in

a classroom with teachers rather than students rotating rooms.

MOIAMBIOUE No. of 13-year-olds in country 422,600
% of 13-year-olds in IAEP frame 1%
Per Capito GNP (US S) $113
% of GNP spant on educotion -

Mozambique's population of 15.5 million is predominantly African. Its
African people can be divided into roughly 10 different cultural groups.
the largest of which. the Makuo-lowo. has been heavily influenced by Arab
cultural traditions including the Moslem faith. The very small non-African
group is largely Portuguese.

Before 1970. most schooling was in the hands of missionaries and the
curriculum was heavily influenced by Portuguese history and culture. At
that time. it was estimated that only 2 percent of the indigenous population
had completed four years of primary education.

Education is now seen as an important vehicle for soeial change and
sehouling is linked closely to evonomic development and political needs. In
1977. education was second only to defense in the national budget.

Elementary school lasts four years and there are three types of
secondary schools: lveeum. technical. and agricultural/vocational. The
schools” curricula include a substantial amount of health education.
Agricultural training is condurted both in schools and on farming sites
sinee learning to grow erops is a national prierity.

A shortage of trained teachers has presented Mozambique with a
formidable challenge. To fill the need. the government established regional
training centers in 1975 where graduates of six years of primary scheoling
were given six months of teacher training. Teachers typically instruct two

different groups of students each day. one in the morning and one in the

afternoon.
PORTUGAL No. of 13.year-olds in country 151,400
% of 13-year-olds in 1AEP frome 8%
Per Copits GNP {US S) $3,740
% of GNP spent 00 education 4%

Fifteen percent of the Iberian peninsula is home to Portugal’s 10.5 million

eitizens. With historical roots in the Roman. Moslem. and Christian

N cultures. Portugal has recently joined the European Economic Community
(EEC) and is becoming an industrialized country.
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Since 1974. in response to the growing demand for secondary
education. the country has made energetic and creative efforts to increase
the literacy levels of its population through an enormuus school literacy
program and through the improvement of adult basic education courses.

Nine vears of schooling are compulsory for all children. Secondary
schools provide optional programs that are predominantly voeational or
academic. After their secondary education, students can either enter the
work foree or go on to universities.

Assessment of student achievement in basie and secondary education
is the responsibility of the schools and is accomplished through continuous
and final assessments. If students do not attain the aecessary results. they
are reyuired to repeat a grade level. There are no national examinations.

The ministry of edueation is responsible for pedagogic. administrative,
finaneial. and disciplinary control of all primary and secondary schools.
Since 1987. important measures have been instituted to decentralize, and
as u consequence. the sehools” autonomy has heen inereased.

Pre-primary and elementary teachers are truined during a three- or
four-vear course that includes practice teaching. Secondary-school
teachers must hold university degrees in their areas of spevialization.
There are programs in place to complete the training of uncertified teachers.

The new educational policy envisions the modernization of the

country to enable it to meet the challenges of participation in the EEC.

SCOTLAND No. of 13-year-slds in country 62,100
% of 13-year-olds in JAEP frame 99%
Per Copita GNP (US 5) $10,917
% of GNP spent on education 5.2%

Seotland’s tradition of support for a strong and broad educational system
is a proud one, There are 750.000 pupils in its primary and secondary
sehouls who are required to continue their education until age 16. Ninety
pervent of them are in comprehensive schools.

Eduecational policy is the responsibility of the Scottish education
department and 12 local education authorities. Evaluation of the education
system is the major responsibility of Her Majesty’s Inspectors of Schools.
who routinely report on educational institutions.

School teachers are trained for at least four vears at the post-
secondary level and are traditionally respected members of society. though
some feel they are less valued today than in the past. School size ranges
widely in terms of number of pupils. There are many very small primary
sehools reflecting the sparse population in certain parts of the country. A
recent development has been the introduction of local school boards. which

include both parent and teacher representatives.
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SPALIN

For a long time. almost all schools in the country bad one common
vurriculum and common textbooks were provided to sehools for all
subjects, Secondary education was characterized by strenuous eurriculum
requirements and was reserved for students of strong academie ability.
Sinee 1988, the standards for sevondary education haye been adjusted <o
that the main goals are now 1o provide all students a stroag basie
cducation. and to develop their personalities and ereativity. Also. the sears
of compulsory education have been reduced from 11 10 9 vears.

Instruction in the bigher levels of knowledge and skills is prosided
only for those planning university eareers, Higher education is open 1o all
who can pass difficult entranee examinations. Achievement is viewed as the
result of diligenee. persistence. and intelligenee.

Publie opinion is that the Soviet Unios has too many university
graduates whose training is not considerad of high qualits, The trend is 1o

improve the gquality of zraduoates and 1o reduce their numbers,

No. of 13-yeor-olds in country 573,900
% of 13-yeor-olds in 1AEP frame 80%

Pes Capita GNP {113 9) $8,078
% of GNP spen? on educotion 3.2%

Spain’s 39.5 million people are unevenly distribiuted throughout the
countrs. During the past decade. its demographies has ¢ changed
significanthy as a decliniog birth rate has resalted in an inereasing
pereentage of retired workers within the societs. The workforee has mosved
from agricultural. to indastrial, and cureently is moving to the serviee
weetors of the eeonomy. One of the country s seserest problems is a high
unemplos ment rate. especially among the young. This has resulted in
higher expertations for better educated and better trained graduates from
cducational institutions,

The most striking feature of the edurcational seene in Spain today i
the deliberate transfer of responsibilits for eduecation to the autonomous
communities. \ vital issue is the liberation of educational institations from
exeessive rales and regulations and the encouragement of local conomunits
~upport and imvolvement. In 1990 the new federal education law
established the sharing of authority and fanding of publie education by the
federal government and the autonomous communities, Its prosisions take
effect in 1992,

The national administration defines the content of the enrriculum for
all Spanish sehools, Howeser there are no nationul examinations: schonls
evaluate achiesement in their own way. Those who wish to teach at any
level in the public or private school systems must have g university degree

and appropriate pedagogical training.
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A major curriculum and assessment development program is
underway for ages 5 through 14 following the successful introduction of
new certificate examinations for all pupils at age 16, The emphasis in these
examinations and in other assessments is on valid measurement of all
relevant knowledge and skills by meanx of written tests, as well as practical

and project work.

SLOVENIA Ro. of 13-yeer-olds in country 30,243
% of 13-yeor-olds in AEP frome 7%
Per Copita GNP (US ) $7,233
% of GNP spent on edutotion 3.4%

Located at the juncture of three major European cultures. Germanie.
Romanee. and Slavie. Slovenia’s edueational system for centuries fullowed
Germanie traditions, This pattern abruptly changed during the 19th
ventury oveupation by Napoleon's forees and azain in 1918 when Slovenia
merged with other nations to become Yugoslavia, The first transformation
was characterized by Romanes influeneces and the second introdaeed a
Byzantine flavor.,

The end of World War 1 bronght with it a Soviet influenee in all
areas of Slovenia's life. including education. During that time. a number of
scholars devoted a great deal of energy to liberalizing those stringent
educational concepts and practives,

Education is a strong value among Slosvenia’s homogencons and
largely Roman Catholiec population. and schooling is mandatory until age
15. The objectives of elementary and secondary education include basie
and higher-level skills ax well as moral values and emplovment
preparation.

Teachers at all lesels of education are reguired to have university
degrees and uat the secondary level are specialists in their subjects.
Teachers are now able to select their own teaching materials and testbooks
from local and international sources, Currently there is no national testing

Or gssessment prograni.

TNE SOVIET URION No. of 13-yeor-olds in country 4,485,000
% of 13-yeor-olds in JAEP frome 60%
Per Capita GNP (US S} s8728
% of GNP spent on education 7.0%

Until September 1991, the Soviet Union was comprised of 15 republies. with a

population of 290 million perople of many different cultures and languages.

LI . 3
. New structures and relationships unfolded as the year drew to a close.
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Education is highly valued in the culture and many families privately

fund a variety of educational enrichment activities for their children.

SWITIERLAND No. of 1 3-year-olds in country 73,800
% of 13-yeor-olds in IAEP frome 76%
Per Capita GNP {US S) $27,693
% of GNP spent on edutotion 4.8%

TAIWAN

A small country of 7 million in the heart of Europe. Switzerland is made up
of 26 demoreratic and independent cantons. Sixty-five percent of its
population sprak German. 18 percent speak French. 10 percent speak
Italiun. and less than 1 percent. Romansch. The remaining prople speak
other languages. The economy is moving from an industrial- to a service-
centered bave. Not currently part of the Furopean Economie Community
{EEC). the country is wrestling with decisions about its own future.
Becanse of its political structure. a national decision must reflect the
combined wishes of the 26 cantons.

Fach ranton makes its own decisions coneerning eduecational policy.
teacher certification. curriculum. instructional materials. and stundards,
Regional ministries of education are tiny and act by convening groups of
teachers and administrators and reaching consensus on issues affecting
schooling. Schools tend to be small and local and are often administered by
a senior teacher rather than by a full-time director.

There is growing coneern over the level of preparation being
provided their young eitizens (only 11 pereent go on to universities ) as they

face direct competition from their peers in neighboring countries.

No. of 13-year-olds in country 392,000
% of 13-yeor-olds in JAEP frome 100%
Per (apito GNP (U5 §) $4,355
% of GNP spent en education 3.6%

Taiwin is 8 mountainous. prosperous. and industrialized nation of 20 million
people. 85 percent of whom are Tuiwanese and 14 pereent mainland Chinese,
Education is highly valued and centralized. All schools use the same
et of texthooks. While basie facilities such as laboratories. computers. and
instructional materials are readily available, educational experts in Tuiwan
feel they are not properly used in most schools. Teachers are highly
regarded and there is no shortage of mathematies and science teachers,
\fter-school academic-enrichment programs are popular for
secondary school students. Most parents provide strong home support for

school programs and regularly pay for extra educational materials.
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An important educational goal is to develop a sense of dignity in
students by building their confidence in subjects in which they have shown
potential. About one quarter of the students leave school for employment
at ahout age 15. The others who pass competitive national entrance

examinations go on for technical education or university training.

THEUNITED STATES No. of 13 year-olds in country 3,451,000
% of 13-yeor-okds in JAEP frome 98%
Per Capito GNP {US S) 519,789
% of GNP spent on educotion 7.5%

In the United States. public education extends through grade 12 and about
three in four students graduate from high school at the expected time:
about Y0 pereent earn their secondary diplomas by their varly 205, Half of
higis-schoul graduates enter college. and about one in four will eventually
enter the full-time labor foree with a four-vear college degree,

At present. the nation is engaged in a concerted effort to raise
educational achievement in a system that is highly decentralized.
Fdurational suthority fur elementary and secondary slucation exists at
the state level and is decentralized considerably bevond that level to about
15.000 local sehool distriets.

The nation’s 50 governors and the president have recently
established six goals for education to be reached by the vear 2000, One
such goal is to be Yumber 1 in the world in mathematies and s lence by
that year,

The United States has been involved in an educational reform effort
for more than a decade. This effort. stimulated by the report of a national
Educational Excellence Commission. is being earried out by governors and
legislutors: mathematics particularly has been a target for improvement.
However. the National Assessmemt of Educational Progress (NAEP).
through regular assessments for more than 20 ycars. has found no sus-
tained improvement in mathematies and seienee for that period. although
there has been a recovery from declines i roficieney during the 1970s,

There are currently under discussion significant changes toward a
more centralized system including voluntary national curricula. a national
test. and achievement standards, Adoption of these features would
constitute & major shift in the United States” educational poliey,

These radical departures from traditional practive are being
considered and promoted beeause of coneerns about the country’s ability

to comprete sucvessfully in an increasingly technological global market place.

vy
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CANADIAN PROVINCES

AtBERTA Alberta is a resourve-rich provines with a multicultural populaion of
approximately 2.4 million. About 80 pervent of the people live in urban
renters,

\ll children in Alberta are entitled to publie education and are
required to attend school until age 16, The provinee supports two major
sehool svstems in Alberta: publie and Catholie. Approximately 20 pereent
of all students attend Catholie sehonls,

“The provineial government has primary responsibility for education
and curricula but shares it with loeal school boands. Sinee 1982, student
learning has been monitored through a provineial assessment program for
students in grades 3. 6. and 9. Provineial examinations. which count for 50
pereent of a student’s final grade in selected twelfth-grade courses. have
been in place since 1984, School boards are responsible for the
instructional needs of their students and for individual student progress.
The system strives to achieve equity. excellence. and effectiveness in
meeting ils students” needs.

Alberta is keen on ensuring that its students are adequately prepared
to live happily and productively in an international marketplace. s
citizens consider international comparisons. such as FAEP. an important

indicator of how well this goal is being achieved.

BRITISN cOLUMBIA Geographicallv. British Columbiu is Canada’s third largest
provinee and has a population of about 3 miilion, Greater Vaneouver is
home 10 50 pereent of the population with another 20 pereent residing in
the towns and eities of the extreme southwest.

; British Columbia’s soriety is becoming inereasingly diverse, Twenty
vears ago. immigrants were easily integrated into a Eurocentrie education
system. Today. special school programs are needed to integrate Asian

sindents into the schools,




The ministry of education. which is responsible for overall funding
and direction of the system. plays a leading role both in the development
and maintenance of curriculum and educational standards. Local hoards
of trustees are responsible for distribution of funding. hiring of teachers.
and delivery of programs and services.

British Columbia’s education system. spurred by the
recommendations of the latest Royal Commission. is undergoing
considerable — and very exciting — change. Based upon principles
concerning the nature of learning, the curriculum and assessment process
is learner-focused rather than subject matter-focused. Educational change
is well underway. with significant momentum and support.

The purpose of the British Columbia sehool system is to enable
students to develop their individual potential and to acquire the
knowledge. skills. and attitudes needed to contribute to a healthy soviety

and a prosperous and sustainable economy.

manitona Sixty percent of this large provinee™s 1 million people live in or near
the capital city of Winnipeg. Brandon. the next largest city. has only 40.000
inhabitants, .

ANl students have acesss to free public education until the age of 21
and attendance is compulsory until age 16, The goals of elementary
education are to develop basic skills as well as to introduce students to
family and societal values, while secondary sehools forus on academic and
vocational preparation and the development of eritical thinking skills.

Curriculua are designed at the provineial level by committees that
develop content deseriptions and scope and sequence patterns aeross
grades. Lorul adaptations are allowed but texthooks und other
instructional materials are approved at the provineial level. Evaluation is
the responsibility of local faculties but periodic provineial subjeet matter
examinations are administered to 12th graders,

Teachers. who are required to have a university degree. are fairly
well regarded and paid on a seale similar to other professionals. There is
some concern that some of the many ethnir groups in the provinee are not
represented among Manitoba teachers, Elementary sehool faculty are more
child-focused while secondary teachers are more discipline-oriented.
Family participation in school activities varies according to parents’
educational and socioeconomie status. Pressure on students to work hard

depends upon parental values,
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Niw sRONSWICK Compared with other Canadian provinces New Brunswick is
relatively small in terms of its physical size {72.515 square kilometers). It
has a population of 727.000. ui which almost half resides in urban areas.

New Brunswick is Canada’s only officially bilingual province where
about 64 percent of the total population classify themselves as English-
speaking and 32 percent claim French as their first language. The
remaining 4 percent are bilingual or speak different languages at home.

The provincial government finances all public schools. The
curriculum is preseribed and authorized by the ministry of education. The
provinee's schools and sehool boards are operated on the basis of language.
There are 27 English-speaking districts and 15 French-speaking distriets
with a combined total of 415 schools. Those now entering the teaching
profession in New Brunswick must complete a four-year degree program.

Education is deemed necessary for economie self-relianee and human
development. Serious efforts are being made to improve and enhance
public schooling. Just recently. a provineially finaneced. full-day
kindergarten program was intreduced for 5-year-olds. In the near future.
the release of a provincially sponsored study dealing with excellence in
education is expected to initiate dialogue among all the stakebolders in

public education,

newrounotand Newfoundland includes the island portion and a large territory
on the mainland of Canada known as Labrador. Although the provinee is
seographically large. it has a small population of just more than 500.000.
The total school population. Kindergarten through grade 12, is
approximately 125.000 and is deereasing rapidly bereause of a low birth
rate and continuous emigration.

The lunguage of instruetion in almost all sehoois is English, There is a
small population of French-speaking natives and immigrants in the
provinee. hut Y8 percent of those assessed are English-speaking.

Although Newfoundland’s per-pupil expenditure is among the lo vest
in Canada. edueation is highly valued and the provinee commits 11.5
pereent of its gross national produet to it. the highest percentage of the 10
provinees.

The provinee has a centralized curriculum and the teacher
population is well educated. A system of provineial examinations sets the
standard for graduation from secondary school. and an assessment
program to evaluate strengths and weak nesses in the basic skills areas has

heen in place for more than a decade,




Although the province was not totally satisfied with its performance
on the IAEP testing, the trends of its own testing programs has shown
continuous improvement. This gradual improvement gives a real sense of
optimism about Newfoundland’s education system. and it is felt that good
assessment programs with measures of accountability will further improve

its education system.

sova scoria Nova Scotia is a small province with a total area of 54,400 square
kilometers and a population of approximately 895.000. Close to half the
population is of British origin and about 6 percent is French. The rest of
the population includes sizable groups of Germans. Dutch. Blacks and
Native people. Forestry, fishing. mining. construction and agriculture
make up @ major part of the economy along with service and tourist
seetors,

Nova Scotia has many connections with the traditions and values of
the British Isles. Education was of particular conrcern to the settlers. many
of whom were from educated British families. Shortly after their arrival
they set up schools to ensure the education of their children. The Acadian
French also have a significant population and have maintained their
culture and language.

All children in Nova Scotia are entitled to a free public school
education to the age of 21, and attendance is compulsory from the age of 6
to 16. The provincial government has overall responsibility for the
elementary and secondary schools. with 21 local school boards handling
the operations of the schools. Funding is alloc. ted on a formula basis with
both provincial and local input.

Teacher training is provided at a provincially run teachers’ college
and at universities. All institutions have supervised practicums as part of
their training programs.

Academic. vorational, and technical progrums are available to meet
the needs of the population. Promotion and placement are a responsibility
of local school boards and no central examination system is used. The
provinee does. however. have provincially developed achievement tests at
grades 5. 9. and 12 to monitor curriculum throughout the provinee. These
assessment instruments are not used for promotion purposes.

The province is in the provess of reviewing curriculum of! ferings and
of developing new guidelines for credit requirements for high school

completion 2nd issuance of graduation rredentials.




ONTARIO In Untario. education is the shared responsibility of the minisiry of
education and the local school boards. The ministry establishes the goals of
education. provides broad curriculum guidelines. approves textbooks.
establishes requirements for diplomas and certificates for both teachers
and students. and distributes operating grants to school boards. 1t is the
responsibility of local sehool boards to deliver education programs and
services to their students,

Al permanent residents of Untario between the ages of 6 and 15 are
required by law to attend school. Approximately 2 million students are
enrolled in elementary or secondary schools. Instruction in Ontario’s
schools is offered in either English or French. In 1990-91, close to 98.000
students received their edueation with Freneh as the language of
instruction,

The last decade has seen a significant inerease in immigration. and
about two-thirds of these new children start school with a first language
other than English or French. To serve the needs of the various cultural
communities. all newecomers are given the opportunity to 1ake courses in
English or Freneh as a second language. Elementary school students are
gmiven the opportunity to learn about the lunguage and customs of their
home country through the Hentage Languages Program.

Elementary schools attempt to shape a child's attitude toward
learning and provide the basie skills and motivation for secondary studies.
Secondary schools (grades Y 10 12) offer a wide variety of courses to
prepar students for post-secondary education or employment.

The ministry of education does not administer any province-wide
examinations. The only school examinations are those given to measure
students’ readiness for selected academir courses and these are reviewed
by the ministry to improve the consisteney of evaluation practives across

the provinee.

QUEBEC Queber has a population of almust 7 million people. The largest
linguistic groups are the Francophones (nearly 83 pereent) and the
Anglophones {more than 12 pereent). School attendanee is compulsory for
all vouth from age 6 to 16, Aceess to the public school system — ~ix years of
elementary education. five vears of secondary education — is free for all
students.

The ministry of education determines the programs of study und the
rules governing the organization of educational serviees and approves
textbooks. It also administers compulsory examinations at the end of

secondary school,
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All elementary and secondary teachers must hold a university degree
and are required to follow the same programs of study. although they have
a choice of teaching methods and materials. They also have a major part of
the responsibility for the summative evaluation of their students’ learning.

For the next three vears. the ministry’s plan of action identifies the
following priorities: reduction of the school drop-out rate. consolidation of
vorational edueution reforms and of the improvements that have oceurred

in general education.

sasxarciwan Saskatchewan. officially a provinee of Canada sinee 1905. has a

population of about 1 million. Approximately one-third of the province's
people live in the two urban centers of Regina and Saskatoon. Forty-four
percent of the provinee’s students are enrolled in rural areas. Ethnic
diversity is a feature of Saskatchewan. In addition to the Native people. the
provinee's ethnie makeup reflects waves of immigration from various parts
of the world.

Enrollments in kinderzarten through grade 12 in publicly funded
schools (public and Catholic) are estimated at 200.000 with approximately
10.000 students enrolled in French language sehools and French
Immersion programs. The department of education issues official
currviculum guides and lists of appropriate teaching resourves. Alternative
English and French programs are offered at the secondary level. The
department of education administers provineial examinations in 18 subject
areas for grade 12 students. However. only students of non-accredited
teachers are obliged to take them,

The curriculum and instruetion review proeess of the 1980s resulted
in a new core curriculum. A variety of provineial initiatives in the areas of
student. program. and curriculum evaluation are also being undertaken.

IAEP is the first international study in which Saskatchewan has
participated in recent years. Comparative information from the project
will be valuable to the provinee s educational community and to the publie

at large,
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Procedural Appendix

INTRODUCYION The second International Assessment of Educational Progress (1AEP). conducted

in 1991 is an international comparative study of the mathematies and science skills of
samples of 9- and 13-vear-old students from 20 countries. The first IAEP in 1988 provided
results on the mathematics and seiener achievement of 13-vear-olds from six countries:
Canada twhich conducted separate surveys in four provinees). Ireland, Rorea. Spain. the
L nited Ningdom. and the Unitedd States,

The 1AEP applies a technology developed for a U nited States project. the National
Assessment of Educational Progress (NAEP), which has condurted national surveys of the
educational achievement of United States” students for more than 20 years. Using reliable
and uniform seientifie procedures, NAEE has obtsined comprehensive educational
achievement data amd reported trends over time on student performance, Since 1983,
Educational Testing Sersice (ETS) has administered NAEP as well as related projects.
inchuding 1AER,

TAER was designed to rolleet and report data on what students know and can do.
on the edueational and cultural factors assoriated with achievement. amd on sudents”
attitudes. hackgrounds. and classroom experiences. By utilizing existing NAEP technology
and procedures, the time and money requiced 10 conduet these international comparative
studies was reduceed and many interested countries were able to experiment with these
innevative psyehometrie techniques,

After the first internstionatl assessment. interest from representatives of several
foreign conntries prompted ETS saff to develop a proposal for & serond international
assessment that sought to expand upon the 1988 experience. This second project was a
four-part survey: a main assessment of 13-vear-olds” performance in mathem.ties and
~cience; un assessment of 9 vear-olds’ peeformance in mathematios and seience: an
experimental. prrformance-bused assesament of 13-year-olds™ ability to nne equipment
and materials 1o solve mathematics and seience problems: and a short probe of the
gengraphy skills and knowledge of 13-year-olds. All countries participated in the main
assessment of $3-vear-olds: participation in the other assessment components was

optional.

32 Archie E. Lapointe. Naney A. Mead. and Cuory W. Phillips. A World of Differences. An laterna-
tional Assessment of Mathematics aad Neience. Princeton. NJ: Educationa] Testing Serviee, 1989,
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The IAEP project was asked to provide separate. state-level results for the state of
Colorado, which opted 10 assess its 9- and 13-year-old students in mathematics. science.
and geography. The results described in this report, however, include performance
statistics only for the United States as a whole and for participants from the other 19
countries. The results frum the Colorado state project will be reported in a separate
publication.

Each participating country was responsible for rarrying out all aspeets of the
project. including sampling. survey administration, quality control, and data entry using
standardized procedures that were developed for the project. Several training manualby
were developed for the IAEP project. These comprehensive documents. discussed with
participants during several international training sessions. explained in detail cach step of
the assessment process.™

The second International Assessment of Educational Progress is supported
financially by the National Science Foundation and the U.S, Department of Education’s
National Center for Edueation Statisties for the expenses of overall eoordination.
sampling. data analysis. and reporting. The Carnegie Corporation provided additional
funds 10 cover the travel expenses of some of the participants who could not meet the
finanrial burdens of traveling 1o the project’s conrdination and training meetings. held in
Canada. England. Franee, Hong Kong, and the United States. Decisions coneerning the
design and implementation of the project were made collaboratively by the representatives
of the provinees and countries involved in the survey. The National Academy of Seienees”
Board on International Comparative Studies in Education revieweid plans for 1AEP at
several stages of its development and made suggestions 1o improve the technical quality of
the study. The hoard is responsible for reviewing the soundness of the technical

procedures of international studies funded by federal agencies of the U.S. government.

DEVELOPING TNE ASSESSMENT The IAED assessment wan develuped through a consensus-
building process that involved curriculum and measurement experts from vach of the
participating countries and provisees, As muodels, several existing NAEP frameworks were
reviewed by participants and evaluated as 1o their appropriateness for their own
rountries” curriculums. Together, the participants then adapted the NAEP frameworks 10
reflert an international consensus of subject-specifie topies and eognitive processes that
they believed reasonably reflected currirulums being implemented in their own sehool

.-.ysh-mﬂ.‘“

Oner the participants had agreed upon common frameworks and the relative
emphases that would be placed on each topic and cognitive process eategory of the
assessment. more than one-half submitted test items from their countries” own assessment
programs that they felt were sppropriate and met the requirements of the IAEP
assessment. Many questions from the United States’ NAEP assessments were included as
well. These items, more than 1.500. were then distributed 1o each country and each was
evaluated and rated for its quality, relevance to the framework. and appropriateness for
that eountry's culture and curricula. The items with the highest ratings across all
countries were placed into a pool of aceeptable questions from which a subset was selected

and pilot-tested in all of the participating provinees and countries.*?

33See the IAEP Techaical Report for a full discussion of the standandized assessment procedures.

34Gee The 1991 IAEP Assesament: Objectives for Mashemasics. Science. and Geography for a full
discussion of the development of the frameworks and selection of questions.

o . 350me participant. Slovenis. joined the project after the pilat testing had been completed.
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Al questions for the IAEP assessment were screened by subject-matter experts and
subjected to ETS editorial and sensitivity review procedures to detect any potential bias
or lack of sensitivity to any particular student group. In non-English-speaking countries.
vach question was translated into the appropriate language and then checked for accuracy
by language experts at ETS. The IAEP assessment included 13 separate language groups
amuong the 20 countries. All countries made minor adaptations to the items. such as
rhanging mathematical notations {e.g.. decimals points 1o commanx). units of measurement
{yards to meters), and the names of people, places. and types of plants and animals to
refleet local usage. These adaptations did not alter the psychometric nature or rontent of
the assessment questions,

In the final administration of the assessment, about 70 cognitive test guestions or
items were selected for each subjert area and for each age level. Each assessment
contained a range of questions that measured achievement of the objectives developed by
the partivipants. The mathematies portion of the assessment for both 9- and 13-year- olds
containesd about one quarter constructed-response questions requiring students to
generate and write their own answers, while the remaining questions required students to
seleet from several response choices. All of the seience and geography items used a
muhtiple-choicr format.

FIGURE A.1 dexceribes the pereentage distributions of gquestions for 9- and 13-
year-ohl students by topic and cognitive provess. The target percentages of questions
within rach category were established at the onset of the project. The final numbers and
percentages of questions within each topic and process category represent final decisions
after examination of the results of pilot-testing in the partivipating countries, After final
dats collection. responses for each question were analyzed 1o ensure the results could be
summarized aecurately for all populations. At that time. some questions were removed
from the summary statistics as indicated in a later seetion,

Bevause it is particularly instractive to policymakers and evducators (o interpret
achievement results in context. JAEP developed three separate background
questionnaires including one each for the student. the school. and the country. These
asked various qquestions about resources within the school and st home. curricular
emphases, instructional practices, as well as other school and non-school factors that may
influence learning. In addition. a limited set of subject-sperific buckground questions
asked students for information sbout the mathematics. sciener, and geography instruction
they received and probed their own attitudes about these subjects. in this report. the
answers 1o background questions are examined along with student performance — for
example. the relationship between how much television students report watching and their
performance on the JAEP assessment. Since IAEP was designed to eolleet unly a limited
amount of barkground information from students at one point in time, these analyses
cannot be used 160 establish rause-and-effect relationships, which may be impacted by a
great number of variables.

Some of the countries asked other background questions in adidition to those
required by the project in order to evaluate issues relevant to their own cultures. These

additional items appeared at the end of the rcommaonly agreed-upon questions.
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ASSESSMENT DESION  Atrach age level. two separate hovklets. one for each subject area in the
main assessment, were prepared. At age 13, the mathematies and seirnre hooklets also
included a small number of grography items for countries that chose 10 assess geography.
At each age, students were administered vither 4 mathematies or a seiener booklet. The
administration instructions and procedures for both the mathematies and scienee
assessments were identical and permitted sampled students at a particular school to be
assessedd together in a single 90-minute session.

At age Y. rach assessment booklet was compaosed of five parts called “blocks™: four
15-minute blocks of cognitive questions followed by an untimed block of background
questions. For age 13, students were administered four 15-minute blocks of cognitive
questions, followed by 7 minutes of barkground questions. Those countries assessing
geography also administered a final block that included 7 172 minutes of geography items.
followed by 2 1/2 minutes of geography-related background questions at the end of the
assessment.

in each subject area, one common block, “an vverlap bloek.” asked 9- and
13-yesr-old students to respond to the same set of items. This overlap block permitted

P78 JAEP to compare performe ree st the two age levels. (Al sge 13, the overlap block
contained a few additional questions at the end of the block.)
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The test questions in each block were arranged in sasy-to-more-difficult order and
reflected a hroad range of content and rognitive processes based on the frameworks
deseribed varlier.

In onder to minimise the possible effects of fatigue on final results. the cognitive
blorks were administered in two different sequences. Students from one-half of the schools
in varh rountry answered the four cognitive blocks sequentially (Part 1. Part 2. Pant 3.
Part 4) followed by the hackground yurstions ( Part 5). Students in the other half of the
schools responded 1o the four rognitive bloeks in a different order (Part 3. Part 4. Pant 1,
Part 2) followed by the background questions (Part 5). Countries that opied for the

grography assessment administered this block (Part 6) last in all sehools.

SARPLING The sumpling design for the IAED survey called for representative samples of 3.300
students from about 110 sehools © rach participating country at each age evel. Three
rountries — Brazil, Korea. and Mozambigque — which begin the school vear in March.
vonducted the survey in September 1990, The remaining 17 countries condurted the
assessment during an equivalent period in the school year, in Mareh 1991, Sehool samples
were drawn from public and private elementary and secondary sehools. Samples of 9-and
13-vear-old students were drawn from those born during calendar years 1981 and 1977,
respectively. Students aswessedd in Brazil and Korea were six months older thorn between
July 1. 1976 and June 30, 1977) because they were assessed six months earlier.

The 1AER sample design was a two-stage. stratified, cluster design. The fint-stage
sumpling units were usually individual schools. hat in some instanees. consisted of two or
more small sehouls (e sehool clusters). Typically, 10 schools or school clusters were
selerted with probability propertionate 1o the extimated number of age-cligible students in
the sehool. At the sevond stage of sampling. o list of age-eligible students was prepared for
vach samplind school. A ayatematic sample of 30 10 35 students was typically drawn from
vach sehool and one-halfl of the sampled students were asvigned the mathematies
assessment and the remaining half. the seiener axsessment. Thus, each country ty picalls
pssenserd 1,050 students in cach subject area st cach age level,

Fach participating country had the option of selecting its own samples of schools
and students or of having Westat, Ine.. o sampling and survey design subeontractor for
the project. seleet the samples. Five participants., including Rorea. Mozambique, Ontario.
Quebec. and the United States, opted 1o have Westat selert their samples. Countries and
provinees that eleeted 1o select their own samples were trained in the use of speeially
designed computer sofltware created for this purpose,

Mant of the partivipants used the IAEP design and software. Spevial rircumstances
in some of the participating rountries necessitated the development and use of alternative
sampling provedures. Their designe. sampling procedures, and final weights were
reviewed and approved by Westat. For example, China and the Soviet Union used a three-
stuge sample (first selecting primary sampling units. PSUs. consisting of defined
seographic arcas) beeanse centralized lista of sehool enroliments for the entire country do
not exist. In England and Switzerland. the need to sample whole elassrooms meant that
alternatise within-school sampling procedures using classrooms as sampling units had to

b designed and implemented.

30 The sample designs used by rach participant are desceibed in detail in the TAEP Tachrical Repors.
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Some countries drew samples from virtually all children in the appropriate sge
group and others confined their assessments to specific geographic areas. language
groups. or grade levels. The definition of populations often coincided with the strurture of
school systems, political divisions, and cultural distinctions. All countries limited their
sssessment to students in school. which for some. meant excluding significant numbers of
age-eligible children.

1n Brasil. two separate samples of 13-year-olds were drawn, one each from the
cities of Sdv Paulo and Fortaleza. 1n Mosambique. a single sample of 13-yearolds was
drawn across two cities, Mapuro and Beira.

In Canada, nine out of 10 provinces drew separaie samples of 13-year-olds and five
of these drew separate samples of English-speaking and French-speaking schools. for a
10tal of 14 serarate samples. Taken together, these samples represent 94 percent of the
13-year-olds in Canada. Four Canadian provinces — six separate samples — participated
in the 9-year-old assessment. representing 74 percent of the children that age in Canada.
The assessment of native English-speaking students who were enrolled in French
immersion programs (where they reeeive all or most of their instruetion in French) was
not handled in a consistent way across the provinces. In Manitoba and Saskatchewan they
were g part of the French samples and assessed in French. In Alberta, British Columbia,
Newfoundland. Nova Scotia, and Quebec they were part of the English samples and
assessed in English. In Ontario. French-immersion students were part of the English
sample and some schools assessed these students in English and others assessed them in
French.

The characteristics of the sampling frame of each of the participating countries at
vach age level are doenmented in FIGURES A.2 and A.3.

The first four columns of Figures A.2 and A.3 indicate the representativeness of
the sampling frames. The first column provides the number of age-eligible children in the
country, The second and third eolumns give the estimated percentages of age-eligible
children included in the sampling frame for the country as a whole and for the defined
population. If the defined population is the whole country. these two perrentages are the
same. If the population is limited 10 a specific region or language group, the pereentage in
the third column reflects the coverage of the sampling frame within those defined limits.
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Percentages in the third column are usually lower than 100 bhecause some age-
eligible children have been excluded from the frame. Often students in small s-hoods,
cehesols in remote areas. o in other types of schools that for some ceason might be difficult
1o arsens have been encluded. In some casen, students in particalar grades have been
oxeluded. Als. sinee the sample is sehool-based, children who do not attend sehouls have
freen exeluded. and the magnitude of this exclusion is indicated in the fourth column. the
perventage of age-eligible children attending sehool. If the estimated pereentage of age-
vligible children in the defined population included in the ssmpling frame teolumn 3) is
Lelow 90 pereent, the frame is not considered to be representative of the target-age
population and results from these samples are presentedt as a special group of populations

with exelusions and Jow partivipation. l
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The last three columns of Figures A.2 and A.3 document the characteristies of the
sampling frame and the achieved samples of each participant. The fifth rolumn indicates
the number of schools in the sampling frame and the sixth column, the estimated number
of age-eligible students in those schools used to draw the school sample (i.e., the estimated
measure of size). The last column shows the estimated number of age-eligible students
represented by those who actually 100k the assessment (i.e.. the sum of the student
sampling weights).

Some inconsistencies can be seen in Figures A.2 and A.3 because data are drawn
from different sources. rover different time frames, and in some rases reflect estimates.
For example, estimated numbers of age-eligible students are often based vn grade data
rather than age data. On occasion. the estimated number of age-eligible students in the
school frame or represented by the study is larger than the total number of age-eligible
children in the country. Also, the estimated percentage of age-eligible children in the
country included in the sampling frame is nut always derived dirertly from the total
number of age-cligible students in the school frame or represented by the study and the
to1al number of age-eligible children in the country. The numbers presented represent the
best available data for rach characteristic of the sampling frames.

The numbers of schools and students assessed and the sehool and studem
couperation rates for each participant at each age level are provided in FIGURES A.4 and
A.5 that follow. Typically. if more than 5 pereent of the originaily sampled schools or
school clusters refused 1o enoperate in the survey. alternate schools were selerted. The
1otal number of schools assessed (column 1) includes both originally selected and alternate
sehouls that actually participated in the assessment. The total number of students assessed

{rolumn 2) includes aH students assessed in mathematics in those schouls.



Mathematics, Age 9

Numbers of Schools and Students Assessed and School and

FIGURE A.4 Student Cooperation Rates
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Cannde' 797 9,365 97 95 92
Eagiosd 89 1,071 56 94 53
Hwogery 144 1,632 100 94 94
Treland 126 1,261 94 97 N
Isroel 116 1,612 100 6 ?6
bly 70 1,142 65 94 61
Koreo 114 1,630 100 98 98
Portvgel 128 1,419 89 97 86
Scotlond 0 1,15 62 93 58
Slovenia 113 1,609 100 04 94
Soviet Unios 139 1,842 98 92 84
i 110 1,624 89 95 85
Toiwon 110 1,814 100 9 @9
United Stotes 105 1,489 80 93 74
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Mathematics, Age 13

Numbers of Schools and Students Assessed and School

FIGURE A.5S and Student Cooperation Rates
Student { ompletion
e ml, me B o
Brazil, Séo Povlo 108 1,484 95 9 88
Broxf, Fortoleze 118 1,482 97 93 89
Conode’ 1,373 19,691 97 94 4!
Chimoy 119 1,774 1002 124 96
Eaglond 83 890 52 9 &7
Fromee 103 1,768 93 97 90
Hoagery 144 1,632 100 93 93
trelasd 110 1,654 26 94 90
isvoel 110 1,583 98 95 23
ey 90 1,478 82 95 78
Jordon 106 1,580 85 99 84
Korso 110 1,637 100 k24 99
Mozambigee 13 1,174 100 86 66
Portegel 89 1,510 82 94 77
Sroticnd 92 1,564 82 90 74
Slovenio 114 1,596 100 95 95
Soviet Lision 138 1,816 97? 95 86
Spols 109 1,624 03 9% 89
Switzeriond 397 3,644 82 o8 80
Tofwes 108 1,780 100 o8 98
Uniteo states 96 1,407 77 92 g
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The school response rates in the thind column reflert only the percentage of schools
that were originally sampled and that participated in the assessment. The school response
rate was caleulated by using weights that take into account the number of students that
would have been sumpled if the school had participated in the study. Thas. the
rooperation of large schools tin terms of expeeted numbers of students) received greater
weight than the cooperation of smaller schocls. The student completion rate (column 4) is
the percentage of sampled students that were actually assessed in both the original and
alternate schools. This rate was calrulated without weights. The combined overall
response rate (volumn 3) is the product of the weighted sehool response rate and student
completion rate,

Populations with a combined nonresponse rate below .80 but at least .70 have been
identified in all figures that show performance data with a warning that the results should
I - interpreted with caution because of possible nonresponse bias. Populations with a
vombined nonresponse rate below .70 have been identified in all figures that show
performance data with a warning that resuits should be interpieted with extreme caution
beeause of possible large nonresponse biases, and for that reason. these populations have
been listed in a special group of populations with exclusions or low participation.

Sampling weights have been adjmm;d to aceount for school and student
nonresponse. o other adjustments. such as post-stratification. have heen made. "

Typically. most students age 9 are in their thind and fourth years of schooling, and
most students age 13 arv in their seventh and ecight years. However. because the entry age
and promation policies differ from country to country, the distributinns of students by
year in schoul vary among participants. While children in most countries begin their first
vear of sehooling at age 6. children in England and Seotland start at age 5 and children in
Brazil. parts of China. Mozambiyue, Slovenia. parts of the Soviet Union. and German
Switzerland do not start until age 7. In Ireland. children are required to begin sehool at
age 6 and in the distributions presented in FIGURES A6 and A.7 this is ronsidered to be
vear 1. However, almast all Irish children bave had two additional years of infant school.

which is available to all children and which includes academic work.

d
(>l

37Deails of the computation of school and student wright are provided in the JAEP Technical Repors.
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Mathematics, Age 9

Percentage Distributions of Sampled Students

FIGURE A.6 by Year of Schooling¥*

Yeor 2 Yeor 3 Yeor 4 Yeor 5 Yeor b
Comado 0 \7 81 i 0
Englaad’ 0 0 37 63 0
Hwagory 0 51 49 0 0
Irelond? 2 57 40 0 0
Isreel 0 9 \4 0 0
iroly 0 0 99 1 0
Korea 0 28 72 0 0
Portegal 0 13 87 0 0
Scotland’ 0 0 0 83 16
Slovesia 3 89 9 0 0
Soviet Usion 7 68 24 0 0
Spoin 0 10 90 0 0
Toiwae 0 30 . 70 0 0
Usited Stotes 2 36 62 0 0

** Percentoges moy ot ol 100 tue to reundng
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FISGURE A.7
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Mathematics, Age 13
Percentage Distributions of Sampled Students
by Year of Schooling**

Yoor § Yoor 6 Yoor 7 Yor 8 Yoor §

29 29 34 8 0
0 1 18 80 1
0 n 7 26 3
0 o) 0 48 52
0 10 3 56 3
0 3 38 58 0
0 1 62 37 0
0 0 10 89 0
0 0 9 90 0
0 s 16 78 1
0 0 30 67 2
0 88 12 1 0
3 6 3s 56 !
0 0 0 1 85
0 6 81 13 0
0 0 14 85 1
0 0 21 78 0
0 7 69 24 0
0 0 28 72 0
0 4 35 60 |

** Percentoges Moy nef ok 100 due fo rousing
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DATA COLLECTION Each participating country and Canadian provines appointed a National
Couvrdinator to administer data colleetion for the JAEP project. These individuals were
provided with a detailed JAEP National Coordinator’s Manual and training at one of two
regional meetings. While participants strove to implement all procedures as outlined.
vecasionally they encountered situations where deviations were necessary. The
admanistration procedures used by rach participating country and Canadian provinee are
summarized in FIGURE A.8.

Lawal sehool personnel or external sdministrators condurted the assessments at the
selected schools. using standardized procedures provided in the IAEP Schoof
Coordinator's Manual during the specified assessment perimd (see Figure A.8). The
administration seript read aloud to students and the time limits for each part of the test
were the same in all countries.

In addition to providing administrators with the 1AEP School Coordinator s
Manual. IAEP recommended that each country train each administrator in the
provedures for conducting the assessment, To facilitate the training process. JAEP
developed a training package that included a seript for the trainers, suggested overbead
transparencies. and simulations on how to complete the forms and implement the
procedures. Based on their own texting programs. participants determined which methad
of training would be most helpful and efficient. Some of the countries conducted regional
training sessions or used telephone conferences and audiotapes to supplement the IAEP
Schod Covrdinator’s Hanrual (sev Figure A8).

Countries were provided with a practice test that students could take a day or two
prior to the assessment to help them prepare for the assessment. 1t was designed
particularly for students who were unfamibiar with multiple-choice formats. Countries

were not revuired (o use the practice test if they felt it was unnecessary tsee Figure AL8).

QUALITY CONTROL AND ON -SITE OBSERVATIONS |nonder to ensure that the
assensments had been condurted uniformly in sl locations, cach country was required to
develup and follow a quality-control plan approved by ETS. The participants were
encouraged to conduct unannouneed site visits to s random number of participating
«chools on the day of the assessment to determine if the standardized procedures of the
asseasment were heing followed. Observation of 20 pereent on the assessments wiss
recommentded. Because of limited resourves, some countries eonducted fewer visits
isee Figure A.8). Same countries felt that making unannounced site visits woukd
jropardize their relationship with schools and instead implemented informal monitoring
svslems,

The quality control visits were typically conducted by officials from the ministry.
research eenter, or by external staff hired and trained in IAEP test administration
provedures. An IAEP Quality Control Observers Manual was developed as a guide for
observation sisits. The main purpose of the visits was to document that the test
administrator had maintained test security and corvectly followed the administration

sevipt. time limits. and rules for answering student questions.
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Overall Summary of
Test Administration by

rovRE A8 Country and Canadian Province
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The project considered quality control of administration crucial to the validity and
reliability of assessment results, and therefore, a second, independent group of ohservers
was hired by ETS to make site visits within each of the countries. These observers, trained
in the same procedures, in most cases, were fluent in the language of the assessment and
familiar with the cultural idiosynerasies of the populations being assessed. They visited
testing sessions and interviewed project personnel on the management of the assessment in
all participating countries exeept Brazil and Mozambique.

DATA PROCESSING Once the assessments had been completed, the booklets were returned to a
central location within each country and checked for compieteness. The constructed-
response items for the mathematics assessment were hand-scered, using standardized
scoring guides. Ten percent of these booklets were scored by a second scorer. The average
of the percentage of sccurate scores across all questions is given in Figure A 8.
Afterwards, all mpomes were either key-entered or scanned into a database.

Each country was responsible for developing a preliminary data file that followed
standard formats and contained student responses and other demographic information for
each population assessed. Requirements for the data files, including 100 percent
verification of key entry, were specified in the JAEP Data Processing Manual. Sperially
designed software was created for data entry and verification, and data processing
personnel from each country received training in these procedures at one of five regional
meetings. All participants were required to use the verification program, which checked
for duplicate identification numbers and responses that fell outside the expected ranges,
and 1o resolve inconsistencies in the data.

All database management and data analysis activities were ronducted by a
Canadian Data Analysis Group consisting of individuals from Educan, Ine., GRICS, the
Quehee Ministry of Eduration. and the University of Montreal.

Completed data files were sent to the IAEP Data Processing Center where files
were verified a second time and item analyses were condurted 1o identify other problems
in the data files. In seversl cases, responses to a specific item from a specific population
had to be removed from the master data file because of a printing or translation error.
Each participant also sent 10 samples (selected at random) of each type of test booklet and
questionnaire so that the data files rould be re-checked against the original source
doruments. If the student response portion of the records that were checked contained
one percent or movre errors, participants were required to rekey the entire data file. This
happened in one instance and the data file was rekeyed.

ITEM PERCENTS CORRECT The first stage of analysis involved the calculation of the pereentage
of correct answers and standard errors for individual questions. For each population. the
weighted percentage of correct answers was calculated for each question. The results of
students who omitted questions at the ends of sections becanse they did not reach them
were excluded from the calculations for those questions. For erach percent corrert, an
estimate of its standard error was caleulated using the jackknife procedure. Perrentages
and standard errors were calculated for subgroups within each population. including
gender and grade. Statistirs for Canada were calculated using an appropriately weighted
sample of responses drawn from the individual Canadian populations.
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CLUSTER AWALYSIS To be most useful, survey results should provide educators, policymakers,
and the public 8t large with an easily understood summary of performance in a specific
content area. while taking inte acceunt country-to-country differences in performance
within sub-areas of the subject being assessed. For example, it is possible that a certain
topic within a subject might be more difficult for some populations than for others. This
rountry-by-topic interaction, due 1o a large extent to differences in curricular emphasis,
might affect the relative performance standings of the various populations depending
upon the relative importance assigned to each of the topics in the overall summary
messure,

To meet these dual needs. IAEP conducted 8 series of analyses before deciding
which questions could be combined into a summary measure of mathematics. These
analyses began with a matrix with rows corresponding to the countries and with columns
rorresponding to the cells in the topic by process matrix (e.g. . one cell consisted of
questions measuring the Numbers and Operations topic and the Conceptual
Understanding process). The entries in the table were the average percent correct for a
given country for questions in the topic-by-process cell. These average percents correct
were transformed into normal deviates and then converted into country-by-cell
interactions by removing the overall eountry and topic-by-process main effects. The
interaction matrix was then analyzed using the interactive K-Means cluster-analysis
technique.® The aim of the analysis was to obtain aggregate sets of questions where the
country-by-cell type interaction within an aggregate set was negligible. Solutions involving
one, two, three, and sometimes more clusters were examined in order 1o define Jegitimate
groups of items for summary analyses. These analyses confirmed the reasonableness of
summarizing across all guestions in mathematics at vach age level except for one item at
age Y and one at age 13 that were identified in the differential item functioning (DIF)

analyses deseribed below.

DIFFERENTIAL ITEM FUNCTIONING While cluster analyses focus on differences in
performance across groups of questions defined by topics and processes. differential item
functioning {DIF) analyses identify differences in performance on a single item. These
latter analyses are likely to pick up the effects of cultural and linguistic differences as well
as eurricnlar differenees. A generalized Mantel-Haenszel statistic was used Tor these
analyses.™ A test question was identified as functioning differentially across populations if
students of equal ability but from different populations had different probabilities of
answering it rorrertly.

Differential item functivning analyses were condurted for each question for each
country. For countries assessing in more than one language, items within language groups
were considered separately. The questions were then ranked in terms of their across-
population DIF statistics and the magnitude of their ordered DIF statistics was compared
with reference values that would be expected to be obtained if there were no differential
item functioning for uny question. Questions with across-population DIF statistics that
were significantly larger than the reference values were identified as outliers. These
questions were deemed to be exhibiting differential item functioning and therefore

inappropriate for inclusion in summary statistics.

38J.A. Hartigan and M.A. Wong. A K-Means Clustering Algorithm. Applied Statistics, Vol. 28.
No. 1. 1979,

Grant W. Somes, The Generalized Mantel- Haenszel Statistic. The American Statistician.
I b Vol. 40, No. 2. 1986.
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The differential item functioning analyses identified one question at age ¥ and one
question at age 13 that were outliers. These questions were removed from subsequent
summary analyses. The question removed at age ¥ was categorized as Algebra and
Funetions. Conceptual Understanding. The question removed at age 13 was categorized as
Numbers and Operations, Procedural Knowledge.

SUMMARY MEASURES Weighted average percentages of corrert responses were computed for

TESTS O}

each topic and process area and across all questivns within mathematics for each
population, They were computed by averaging across the individual weighted percents
corrert for the items included in each category. For each average, an estimate of its
standard error was ealeulated using the jackknife procedure. Average percentages and
standard errors were raleulated for subgroups within each population including gender
and grade. Statistics for Canada were calvulated using an appropriately weighted xample

of responses drawn from the individual Canadian populations.

$SIGNIFICANCE \ Bonferroni multiple comparison procedure was used to determine
the satistical significanee of differences in performance beiween participating rountries,
Thins procedure bolds the probability of falsely declaring a significant difference 10 5
percent arross the entire set of possible pairwise comparisons between the comprehensive
populationa, populations with exelusions or low participation. and Canadian populations.

The procedure used to determine the statistical significance of differences in the
performance between mabes and females was to divide the differenee between the two
averages by the square root of the sum of the two variunces. Values of 2 or larger were
cited as statistivally significant.

The procedure used 1o determine the statisticsd sipnificanee of dilferenres in
performance of a population un a pacticular topic or provess area and on the mathematios
tent an & whole looked at the differenee between a population’s devistion from the average
for the topie or provess and its deviation from the overall aserape. Values greater than 0
indicated performance in the category was relativels higher than performance overall and
sahues bess than 0 indicated performance was relatively lower than performance overall. if
the absolute value of the difference in those devistions was equal to or greater than twice
the stundard error of that difference. it was eited as statistically significant.

The linvar relationship Deiween lesels of @ backgroond sariable and average
performance was extimated by applying a set of orthogonal contrasts to the set of average
performance by level of the background sariable. The linear component was estimated by
the sumof b = Sr,x,. where the x; are the average pereent correet for students with level §
on the background variable and the o) are deflined so that b corresponds to the stope of the
unweighted regression of the sverage peecents correet on the fevels of the background
variahle. The statistical significance of b was esaluated by comparison with its standard
error. computed ax the square root of the sum El-j'-"ﬁl-',f. where SE; is the standard error
of v;. Values of b that were equal to or greater than twice the standard error were

consitdered 1o be statistically significant.



Data Appendix

Mathematics: Age 13

Average Percents Correct and Standard Errors

TOTAL MALE FEMALE TOTAL MALE FEMALE

IAEP AVERAGE 58.3 Canadian Popuistions

Popuiations ALBERTA g.o (g.;) $45(08)  634(08)
BRAZIL. FORTALEZA 324(06) 352(09)  305(06) mmum”'mm 2{07) 66808  €54010)
BRAZN.. SAD PAULO 370{08)  379(09)  362(09) A NITORN FRENCH 58008 53-‘5’ 09  §78(1.0)
CANADA §20(08) 630(07)  609(06) B AUSIILE ENGLISH 631(06) 645011  B619(08
ENGLAND §06(22) 608(30)  604(22) NEW BRUNSWICK-FRENCN 606(04)  605(06)  60.7{05)
FRANCE 542(08)  655(09)  628(09) NEWFOUNDLAND 589(06) 578(07)  599(08
ISRAEL §3.1(08) 6441(09) s18(1.1) ONYARIO-FRENCH 535(D6) 535(08) 535(08)
KOREA 734(06)  744{09) 722110 W s;o 07 63210090  607(1D)
MOZAMBIQUE 83{03) 288(05)  27.8{03) 675{10)  88B(15)  663(1 4
PORTUBAL 483(08)  489(13)  479(09)

SCOTLAND 506(09) 604(10)  60B(1 D)

SLOVENIA 571(08)  581{08) 561 (10)

SOVIET UNIDN 02010 700(13) 703(0.9)

SPAIN 55408 5711 538 (0.8)

SWITZERLAND 708(1.3) 28045 871 1)

TAIWAN 72707  731{09) 2409

UNITED STATES 553{10) 558(1 1) S48{(1Y

Percentile Scores and Standard Errors

18T 5TH 13TH SOTH 95TH 99TH
Populations
BRAZIL, FORTALEZA 109(04) 147 10.5) 173(0.3) 56 82.1) 653{05) 30 8(35)
SRAZIL, SAD PAULD 183(2.1) 16.7(10) 187(09) 627(07) 0715 B27{07)
CANADA 213(08) 320(0.0) 373(00) 86.7(0.0) B4 87313
CHINA 7022 43327 573(33) W/O(1IH 98713 100.0{00)
ENSLAND 187(19) 274433) H5(37 89.3(05) 913013 97310y
FRANCE 27430 30708 373IN0 BRI {DDY ROBY 973(13)
HUNGARY 21.3{09 32423 /701D 933(00) 96 0(00) 98.7 (0.0}
IRELAND 178{(13) 28017 3320 857000 9.7 (0.0 3604 2)
ISRASL 213010 307{1D) 373(0.2) 87.8(2.6) Q0700 96 0{(39)
ITALY 230013 324109 515 BBO{(DD) 980N %000
JORDAN 13.3(0.0) 176(1.2) 213015 65.3(3.1) 75.7{3.3) 893(52)
KOREA 20000 333115) 13018 96.0(00) 973(19) 100.0 {0.0)
MOZAMBIOUE 1Ms(1n 162 (0.6) 18.7(0.9) 446(14) 50.0¢3.2) 50022
PORTUGAL 173(09) 239(1.3) 280 (05) 74.7(0.9) 86(1N 89.7(286)
SCOTLAND 213(08) 20028 34700 86.7 (0.0} 80.7 {D.0) 96 0 {0.0)
SLOVEMIA 21300 271(39) RO 827002 88026 547{(0D)
SOVIET UNION 20924 352(1.4) 27108 920(00) 4700 98 7{00
SPAIN 20.3{16) 2861(05) 2920 724008 87113 919(2Mm
SWITZERLAND 07012 42.7{0.8) 507(19) 933{13) 947 (0.0 98.7(00
187(14) 26.7(00) B0 973013 98700 100 0{00)
UNITED STATES 173(38) 24 0(06) 293{00 827113 70N 97300
Canadian Populstions
235(28) 33IPM 8735 8800.3) ROHY 973(00)
SRITISH COLUMBIA 2530 356{2.1) 413100 90 7({40) 847 (36} 973013
MANITOBRA-ENGLISH 200(1.7) 2800270 133442 82700} 867 (0.0) 950351
MANITOBA-FRENCH 2727 38724 41300 853100 883 (00 S47(00:
. NEW BRUNSWICK-ENGLISH 200 (D.0) 27.51(1.6} 33300 827¢(00) 89320 9000
NEW BRURSWICK-FRENCH 20.3(13) 30231 380 (0D 85.1(1.3) 83.3(00) 23300
18.7(13) 293(04) .7 (00) 80021 88.0 (5.8} 96027
NOVA SCOTIA 200 (0.0 293(1.2) 351 (1.5) 853(0.0) 90.7 (0.0 973{00)
ONTARID-ENGLISH 200012 293(0.0) HB700 840(20) 893(13) 98601}
ONTARIO-FRENCH 18.7 {02) 253{1.1) 320000 760(3.0) 827 (om 92023}
- ; QUESEC-ENBLISH 23025 338(39) 13013 907 (00} N7124) 98 7(0.0)
. QUESEC-FRENCH 203(14) 38.7(18) 453(28) 893(00) 933 (0.0 964127
SASKATCHEWAN-ENGLISH 213{1.3) 297(45) 373 (5.B) 86.7 (3.8) 20700 %000
Q SASKATCHEWAN-FRENCH 320(%3) 36.0(2.8) 4657 87.8(3.9) 80725 96.0(1.3)
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Mathematics: Age 13

Topic and Process Averages and Stangait Errois

- e

OAYA ABALY-

NUMBERS SIS, STATIS- ALGEBRA CONCEPTUAL

AND MEASURE- TICS.AND AND UNDER- PROCEDURAL “ROSLEM

OPERATIONS MENTY GEOMEYRY  PROBABILITY FUNCTIONS STANDING IROWLEDSE JLVING
{AEP TOPIC AVERABE 1.9 48.9 8.2 68.1 8.2 §0.6 58.4 5.8
Puppiations
BRAZIL, w&m 580N 20.5{0.5) 286 (0.8 438(08) R3({09) 353000 30.8(08) 310005
BRAIR., MILO 409(0.8) 24.1(0.5) R 49710 B6{LY 38509 BS5{11) 36.0 (0.6)
CANADA 656(08)  499{06) 6°.(07)  764(06) 57(07)  651(06)  619(07)  583{05)
CHINA 849 (0.9) T13{(1.5) 802(1.1) S4{1.2 824 (0.9 8316(1.0) 83.0(09) 786(12)
ENSLAND 585{(20) 512 (2.5) 703(2.4) |H{1.H8 50 (2.8) 62.0 2.1} 580(286) 608 {2.0)
FRANCE §5.00.7) 52.7{1.0) 73.1{08) 79.3(0.9) 57010 674(0.7) 65.7 (0.9) 593(0.8)
HUNBARY 684 {0.7) 55.1{1.0) 733({08) 758(0.8) 69.8 {0.9) 69.8(0.7) 708{08) 64.2(0.8)
IRELAND §5.1 {0.8) 494 (1.0) 588{1.1) 718(1.00 55801 %) 61508} 620{12) 579{0.8)
ISRAEL 84807 472111} 658 (1.0) 748(08) 84.7{1.0) 63.5(0.8) 55.3{09) 59.8(0.9)
TTALY 63.8 (0.8) 6281{1.1) 753{1.00 71.7{0.8) R6(1.2) 66.6 (0.8} 62.1{1.%) 63.3(0.9)
JORDAN 42.8(1.0) 320(1.0) 425(1.1) 4B7010) 38.1(1.3) 443(0.9) 3B5(12) I79(1.0)
KOREA 77.4{06) 595{0.9) 774{06) 81.2(0.7) 70.8(08) 78.3(0.5) 73407 685(0.7)
MOZAMBIOUE 1804 201{0.3) 29.2(0.5) 354 (0.6) 205 {0.5) 340(04) 2.9 (04) 282 {0.4)
PORTUGAL 52.1 (0.8) 31.8(0.7) 430(13) 685 (1.0) 83100 515009 471 (1.0 464(0.7)
SCOTLAND 59.7(0.8) 51.001.2) 686(089) 791{0.8} 528(12) 618(09) 58.2{10) 60.9{0.9)
SLOVENIA 622{0.7) 43.1{09) 83.1(1.0) 636(08) 51.8 (1.0 58.5(0.7) 59.0 (0.8) 53.7(08)
SOVIET UNION 682 (1.0) §8.7{1.1) 776(190) 768.4{1.3) Meny 703{10) 732019 56.7 {1.0)
SPAN 80.1 (0.6) 379{08) 500(1.2) 67.7(0.8) 522{1.2) 5840 558 (09) 51.9{(0.8)
SWATZERLAND 736(10) §2.0(15) 613 s18(1 1) 82.7(1.9) 71.7(1.1) 69.0 (1.8 718{(1.3)
TAIWAN 74.7 {0.6) 83.7(09) 7656408) 812(0.6) 692(09) 747100 747107) 688 (0.8)
UMITED STATES 61.0(1.0) 5010 83110 722(10) 49.2 {1.6) 57409 560(1.3) 523{1.0
Cangdisn Popuiations

686(0.7) 543(09) 67208 80000.7) 521009 68.3(0.7) 825 (08) §100.7)
BRITISHCOLUMBIA - 69.3{(0.N 54109 696 (0.9 798(07) §02(08) 685(0.7) 68.0 (0.8) 618(0.N

625(07 45609 58409 736(09) 508 (10 §05(0.8) 58.8 (0.9) 544(0.7)

71007y 485007y 66.6 (0.8} 75.0{0.8) 857N 648(0.7 86.0(0.7) 58.2(0.6)
NEW BRUNSWICK-ENGLISH 62.4{05) 51.3{06) 624106 71006} 432(08) 614105 554 (086) 564 {0.5)
MEW SRUNSWICK-FRENCH 654 (0.4) 485(05) 545(05) 72.3(0.5) 543 (04) B37(0.4) £2.6 (0.4) 55.3(0.4)

§19(0.6) 451(0.7) £5.1(0.9) 724107) 52.7 (08 618(0.7) 803 (0.7 54 3 {0.6)
NOVA SCOTIA §2.8{0.86} 47.3{0.8) 83.7(0.7) 738(0.0 535008 6181(0.6) 802 (0.5) 57.1(0.6)
ONTARID-ENSLISH 61.8(0.8) 46209 - S34(10) 736 (0.8 495 (1.0) 60.8{0.8) 58.5 (0.9) 555{0.8)
ONTARID-FRENCH 58.0{08) 388(0.7) 50010 §90(07) 4471(09) 566 (0.7 581 (08) 496 (0.6)
QUEBEC-ENGLISH 68.7 (0.9} 83as5{1 1) 70610} 781(1.0} 58611 68.3(0.9) 56.6 (1.0 519(1.0)
QUEBEC-FRENCH 72.3{06) 564 (1.0) 78108 81.1 {0 6) 584(10) T26(0.7) 68.0¢08) 653(08)
SASKATCHEWAN-ENGLISH  66.1 {0.6) 496 (0.9 $28(12) 783i0.7) 546 (0.8) §40(0.N §4.4(08) 572¢(0N
SASKATCHEWAN-FRENCH 739010y 538(13) 69213 780(1.2) 616(14) 0112} 68310 628(1 1)

140
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Mathematies: Age 13
Percents Reporting, Average Percents Correct, and Standard Errors
Amounts of Weekly Mathamatics Homework Amounts of Dally Homework
Populations 0-1NR  2JHRS A NRS/MORE Popaiations NO HNWX 1 NRAESS 2NASMIORE
BRAZIL, FORTALEZA %  43(14) 392 18(14) BRAZM., FORTALEIA % 707 401N 8018
P {06 308 2015 P 28(11) 32(08) 36(09)
BRAZN.. SAO MULD % 55017 3002 16012 BRAZIL, SAO PAULO % 6(10) 48(18) 45019
P 7Ly 38O 4301 P 20(13) 374D 108
CANADA % 58(11) 27(09) 15(0.8) CANADA % 8(0.6) 65 10.9) 27{(1.0)
P 61(06) 654(08) 62{09) P 63{1.3) 63 (0.8) 5909
CHiNA %  28(18 35{(16 3I7T(18) CitiNA % 310.7) 52(18) 44(18)
P 78(1.3) 80(1.3) 84(09) P 7812.9) 80(1.2) 80{1.0)
ENBLAND % 65(34) 3002 6{08) ENGLAND % 21{0.5) 64 (2.1 33{2.8)
£ 58(23) 65{25) 61(19) P 50Q3.7) 02N 63{28)
FRANCE %  45(15) 3804 17(13 FRANCE % 0{02) 4&4{18) 55(16)
P 59(09) 69{(1.0) 69(1.0) P 52(52y &B2(11y 66Q0.7)
HUNGARY % B8{13) 21(12) 1107 HUNGARY % 001 4213y 58(1.)
P 67(09) T2(1.1) T75{114) P 31(1®y  66(1L1) 70009
IRELAND % 48(16) I6(14) 17(1Y JRELAND % 105) 35{118) 6319
P s7(11) 66(1.2) B3{1.2) P 33(8.3) 57 {1.3) 64 (0.9)
ISRAEL % 414 2008 7011 ISRAEL % 102) 49(19) S0(1.9)
P 61{09) B4(tH  67(L1) P 52(**"} 6508 62(09)
iTALY % 407 /(16 27114) ITALY % 0N 19(1.2) 79(1.3)
p §5(09) 62{1.7) 66(1.2) P 43{3.8) 83(1.7) 65{0.9)
JORDAN %  S57(18) 20(1.2) 14(1.0) JORDAN % 3105 40(19) 56(20)
P (1) 38009 47Q0) P M2.2) 401.0) 42113)
KDREA % 29012 B@ENH BN KOREA % 3105 S6(18 4N
P 7113 74008 75{09) P 59(4.0) 73{0.7) 75{0.9)
MOZAMBIOUE % 83(16) 27114 11{1.2) MOIAMBIQUE % 2(105) 55(1.8) 42{1.8)
p 205 30ON 29013 P 31{23) 32(04) 30004
PORTUSAL % 72004) 19{1.3) 9(0.8) PORTUGAL . % 5(1.3) 6£5(1.7) 30016
P 48{08) S53{14 53(1.8) P 8424 51010y 4701
SCOTLAND % 5(16) 2114 4106 SCOTLAND o 16(14) 012y 1411
P 50{09) 65(15) 61(22) p 57(18) 6209 620117
SLOVENIA % 54015 32(14 15109 SLOVENIA % 102y 70{16) 28(1.7)
P S7(07y 59(13) S7T{(14) P 57(80) 59108 831 1)
SOVIET UNION % 39{(18) 28(1.0) 33(!5) SOVIEY UNION % 0(0.2) 47 (1.6) 52(1.8)
PoSH(13) 72112y NR1Y) P 55(6.7) 69{15) 71(11)
SPAIN %  52{19) 26{14) 22{13) SPAIN % 104) 3B{15) H4(1H
P 55¢10y S6(10) 61{11) P 47@5) S6{10) 57(08)
SWITZERLAND % AI[(17) MY 5012 SWITZERLAND % 102y 79{(13) 2013
P 7I(15) 73(12) 69{1.8) P 62(51 7113y 7113
TAIWAN % A7(13) 20(13) 24(1.2) TAIWAN % 4(06) S5011 A1{13
P 53(09) T6(10) 38(08 P {29 63(09) 81 (1)
UNITED STATES %  83(21) 22(15) 15019 UNITED STATES % 0412y 6117y 28(18)
P 52(09) 60(19) 63(16) p 5318 S6{1 3 56 (1 1)
Canadian Populations Canadian Populahions
ALBERTA %  58(16) 27{13) 15(12) ALBERTA o 11{(1.1y  BB{15)  20{1}
P 54(08) 66(1.Y) BI1H P 64 (2.1} 65(0.8) 62{13)
SRITISH COLUNIBIA % 59{15) 30{14 12{08) BRITISH COLUMBIA % 8(08) 5611 4) 251158
P 65(08) 69(10) 66(1d) P 66(21) 66108 B6(1 Y
MANITOBA-ENGLISH %, Tth 200100 10(08) MANITODA-ENGLISH % 18412y  63(1.7) 1B(14
P 53(09) 59{(1.1) 55(16) P 59(1.7) 59(08; 53(14)
MANITOBA-FRENCH %  52(16) 31{16) 17(1H) MANTTOBA-FRENCH o%  11{09) 69(14)  19(13)
P 83(08) 66(10) 59{12) P 68(2.2) 84(0.7) 59(1.4)
NEW BRUNSWICK-ENGLISH °: 57(1.1Y 23(1.0) 0{09 NEW BRUNSWICK-ENGLISH % 807N 75011 18{(09)
P 57(06) 59(10) M1 P S8(16) 59{05  55(12)
NEW BRUNSWICK-FRENCH % 57{(33) 26(10) i7(09) NEW BRUNSWICK-FRENCH % 807 74{1.3) 17{1.1
P 0(06) 64{09) 61{1.0) P 65(14) 62(04) 55(09)
NEWFOUNDLAND % 53{1.4) 29{10) 18(10) NEWFOUNDLAND % 5(08 68{1%) B5
P 5007 60100  S3(1.0) P 5921 601061 58(' V)
NDVA SCOTIA % 59{12) 27{09) 14(09) NOVA SCOTIA % 1{08) B9 (1.2} 23(1.2)
p 58{06) 63009 &(12) P 50 {2.0} £1{0.6) 56{12)
ONTARID-ENGLISH % S8(17 (1Y B3I ONTARID-ENGLISH % 910y  63{14y 2B(1H
P S5B{08) S9(18) 59(15) P 62(1.7y 60(08) M(1.2)
ONTARIO-FRENCH %  63(17) 240184 14012 ONTARIO-FRENCH % 9(08 68{(13) 23(13)
P S4{0.0 56(10) 55.1.2) P 56(17) 5408 (12
QUEBEC-ENGLISH %  §5{18) 3016 15(1.1) QUEBREC-ENCLISH % S5(1.1y  B1{20) By
] 64{(12) 69{14 67{(14) P 69(16) 6H6(13) 61D
QUEBEC-FRENCH % 57(14)y 28{(1.3) 14 {0.8) QUEBEC-FRENCH e 4{0.6) 67018 819
P 68(08) T71(09) 68{(11) P 71{22) 69{08) 69{(1))
SASKATCAEWAN-ENGLISH % §5(15) 2413y 110 SASKATCNEWAN-ENGLISH % 21(14) 66{1.4) 13(0.9)
P B2(08 B3(11}  59(1.2) P 68{12) 62(08) 57(1.5)
SASKATCHREWAN-FRENCH % 52(34) 3228 16(28) SASKATCHEWAN-FRENCH  °% 13¢2.5) 2{2%) 15{2.1}
P 68015 6ST(15  65{22 P 69{37) B8{10y 63{32)
% = Parcantages of Studsnts
P = Average Percent Correct




Mathematics: Age 13

Percents Reporting, Average Percents Correct. and Standard Errors

Amounts 0f Daily Telovision Viewing Amounts of Daily Talevision Viewing
Popuiations 1N 24 HRS SNRSMORE Canadian Populations 1 MR 24 KRS SHRSMORE
BRAZIL, FORTALEZA % 30(14) 49 (1.4} 21(1.5) ALBERTA % 20008 68(14) 12(1.0}
p 31(07) 36(08) 32(09) p 68(13) 64(07) S6(14)
BRAZIL, SAD MULD % 27(09) S4(10) 19(12) BRITISH COLUMBIA % 23(15) B4(15) 13(10)
p 34(10)  40(09)  39(1.4) P 89113 67(07) 59(15)
CANADA % 1809 63 (1.0} 1407 MANMITOSA-ENGLISH b 15¢(11) 68 (12} 18(1.2)
P 65(10) 63{06) 55{1.0) ! P 80{(17y 59(07) 52{14)
CNINA %% 85(16) 29{15) 7{05) MANITOBA-FRENCN % 19016} 66(19) 15(1.3)
p 801 1) 80(1.4) 7(16) p 67(13) 63 (0.9) 57T(17)
ENGLAND %% i7(46) 68(139) 1422) NEW BRUNSWICK-ENSLISH % 13(08) 881N 191 1)
p 66(30) 61(23) 51125) p 60(13) 59106 52(09)
FRANCE = 5115 4413 5(0.7) NEW BRUNSWICK-FRENCH %  14{10) 70{11) 16(10)
p 66{10) 64(09) 57017 P 61(148)  62{05) S4{0W
HUNGARY B 1108 75(12}  13(1DY NEWFOUNDLAND % 11{08) 66{123 23{(10)
P 70019 B80Ty 1N P 57(15) 6Y{06) 55(0)
IRELAND % 29119 63(14) 59(09) NDVA SCOTIA o 12{09) 681N 21{1.5)
P BA(TYHY BIN10Y  SO(1.®) p B1¢18) 6208} 54(18
ISRAEL % 11N 89{13 20012 DNTARID-ENGLISH % T{12)  R7(14 16(1D)
P 60{19) 65(08 60(13) p 61(17y 59(08) 51{12)
TAY % 2B 6914 5(0.7) ONTARID-FRENCH % 15010 68{(14) 17011
p 8017 66(07) 5827 P 581149 54 (0 6) 5002
JORDAN ) 351D 5811 2) 7(0.8) QUEBEC-ENGLISH % 2015 6413 1409
P /1M 42(13) 4018 P 6817y  66(1T) 8015
KOREA N 2413 65113 11409 QUEREC-FRENCH % 1801 71114 AKER )]
p Bl(10y 7207y 83(19 p 71412} 69407 68(1.7)
MOZAMBIOUE % 3B M) 2002 SASKATCMEWAN-ENGLISH  °. 1410} 73(09) 13109
n 31061 31104 3006 P 85(160 63(08) 55{(14)
PORTUGAL %  22(15)  66{16) 11{10) SASKATCHEWAN-FRENCH °. 22281 89{31) (18
P 4315} 51108 50(1.9) P 7322y 68112y 5914 3)
SCOTLAND %% 10000y 66{(13d 24013
P 852 6) 62 (0.9 LERNE. ] % = Percentages of Stugdents
SLOVENIA % 216} 63(16) 445 P - Average Percent Correct
P 58101 5709} 542 1)
SOVIET UNIDN % 1211y 71(1@ 177010y
P 70118 7110y  §7{(08)
SPAIN % 26(12) 63{13) 10{08)
P 58{12y 57109 4913y
SWITZERLAND % 4113 52(13) 7i0.8) f
P 72001y 7001y 72(23) i
TAIWAN °% 32412y 5714} 10{O7y 1
p 82010y 70109  59(18) !
UNITED STATES % 16116 63{16) 20(1.7) 1
p 8022 5709 47 (1 8)




Mathematics: Age 13

Percentages of Students Responding Correctly 1o IAEP Assessment liems

IAEP IAEP
ftem flem
Topic: Numbers and Operstions Average Topic: Measurement (continned) Average
Identrly a whole number given Some 01 1S properties 86 Find the penimeter on an wregular figure a
1dentty what information rs missing from a probiem 81 fnd area of 2 regron boundag by straight hnes and partot a circle 28
Transiate a fraction with denominator 10 into decrmal form 79 Fing the total surtace area of a cube n
Chotes e o e oy h n Top: ooty
Soive 2 probiem about temperature m which the numpers Pick out @ possibis scafe drawing. based on a descrption n
0 below Zero 77 idenirfy a line of symmetry 75
Retate 8 subtraction fact to an addibron fact 7 Recognize the camster of 2 circle 74
Find two grgits that are missing from an addion problem 5 identity a cucis from 15 Dasic propemmes R
identdy the operation nesded 10 soive a One-step word problem 72 Soive a probiem wnvolving angle measure 66
On a map. find the iength of the shortest route between two cities 70 Solve a probiem mvoiving penimeter 60
Supgly the number bemg subtracted in a sublraction problem 68 Re‘hh‘: mmm pattern to the shape oblained by folding "
m;’mmmwxwmbm g; find how many of a shape are nseded 1o cover a larger figure 57
Soive a problem nvolving angie measure 56
Solve a word problem mvolving Simple raties 65
Transizte a traction 1nto a decimal 57 Soive 2 problem involving angie measure 53
Relate 000 a0 even 10 CONSBCUDVE NTEGErS 57 Soive a probiem nvoiving acute angles “
Interprel 3 whole number that 1S given as Topic: Dats Analysis, Statistics. and Probability
the sum of muitipies of powers of ten 56 interpre1 data from 3 circis graph 87
Solve a problem by fmding a percent of a number 55 Using clues about cards. figure out winch card was chosen 82
Choose the mixed ot * oer that cor.esponds f0 2 pomnton a inferpret data from a bar graph 80
number line i interpret data from a kne graph 72
Solve a pmbie:;\ by usmg dvision and treating the remainder 50 ,.s,:v:m fro;;a ww;ym N g
approprate a simpie probabihity problem
Multiply a decima by a decimal 47 Interpret data from a Ime graph 57
Express a decimal as a percent Computs an average 56
Soz::;aie tr:‘rm'g problem by using several operations on 5 Interpret data from a bne graph 53
Reinterpret multiphcatron by a decymal as dvision 42 Topic: Algebrs ang Funchons
Pick out the smatlest decimal trom 3 set of five decimais % Solve a inear eguation 80
Find the smatiest common muibiple of two itegers M Solve a word probiem using ratios and multiphcation 72
Sotve a probiem requsring Svision Dy 3 mixed numbes 34 Soive a knear equation 67
Topit: Measurament Solve 3 word probiem about positons of people on a ine 66
Determme 2 length on @ Map using @ Map scale 50 Evaluate an algabraic expression for certaim vaiues of the vanables 56
Prck 0ut poSsible dimensians of a rectangle of a grven area 60 Soive a imear equation 5t
Find the length of one side of 3 square. given 1S area 58 Solve a word problem involving a baiance scale 36
Retate length of a stick to fhe number of Sick-lengths in some Transiate from a verbal descniption mto an aigebraic equahion 54
gwven length 53 Simplify an aigebraic expression 48
find the volums of & box 52 Evaksate an aigebraic exprassion tor a certan valye of the varable 48
Solve a worn probiem mvolving perimeter of a rectangle 50 Evaluate an algebrac expression tos a cenain vatue of the varable 48
Solve 2 word prodiem usIng diviSIon ang Conversion between Wiite an expression usmig one vanable 5
meters and centimeters 46 Relate 2 table of vatves o an equation 44
Pick a possibie length ang width for a rectangie of a given Sotve a two-siep number problem 42
drstance around 4 Count the cubgs user 10 make a 1ower {Shown i a picture) 27
Sotve a two-step problem involving area and volume 43
Compare the areas and penmeiers of two hgures 43




Mathematics: Age 9 Mathematics: Ages 9 & 13

Average Percents Correct and Standard Errors Averages and Standard Errors for Common Hems
TOVAL MALE FEMALE AGED AGE 13
IAEP AVERAGE 63.3 Populations
Popuiations CANADA g ; (o_g) g; (o_g)
CANADA 599:05)  598(0.7)  600(06) ENGLAND 8019) 7(1.8)
ENGLAND 595(19) 585(15  603{29) HUNGARY 54.1(08) 79.8{0.6)
s IRELAND 436 (0.9 74.1(08)

HUNGARY 682(06) 682{0® 8.2 (0.8) ISRAEL 525 10007
{RELAND 50 0{0.8) 599{0¢ 50.1 (1 1) TTALY 525 (11'.?) 89 (n'
ISRAEL 544(07) 6601 3 62.7(09) XOREA 8 &0.7) e ‘o'g)
ALY 57.8(0.9 695(1.0) 658{11) PORTUGAL i (1-0) ¥ t1. )
KOREA 74.8(086) 77200 T24(08) SCOTLAND o7 {o's' ot (o.gl
PORTUGAL 55.5{0.9) 568(1 1) 5421 1) SLOVENIA 40.6(0 7) Tzi(&' )
SCOTLAND §5.7109)  658(11) 856(11) SOVIEY UNION 53'5‘1'5) 28 to ;)
SLOVENIA 558{06)  558(0.N 55.9 (0.7) oA oy t1 0) S08 { .7a
SOVIEY UNION 65.9(1.3) 6564(12) 854014 TAIWAN 44 (0-8) b (0.5)
SPAIN $19010) 619(13) 518(11) UNITED STATES ¢5's(1'1) 710“1,'1)
TAIWAN 68.1(08)  684(08) 678109 i1y o1y
UNITED STATES 58.4(10) S87{(1 %) 802y Canadion Poppiatiens
Canadian Populations BRITISH COLUMBIA a0 782(07)
BRITISH COLUMBIA 618{07)  618{09) 520109 mmu :gg (ggw ;g.: (g.gy
NEW BRUNSWICK-ENGLISM 598(05)  603(0.7) 59.3 {0.6 ONTARID-FRENCH g {0'7) 69'5‘ 's}
ONTARIO-ENSLISH 568070  563(09 57.20.9) OMEBEC-ENGLISH i 3%93 ba.s (0.6)
ONTARIO-FRENCH 54 5 (0.6) 547(0.7) 54 3{06) QUEBED-FRENCH s { 7' - (g.e)
QUEBEC-ENGLISH 52 5(08) 629(09) 620(10) 307 3(0.6)
QUEBEC-FRENCH 645(07) 65108 640(0.8)

Mathematics: Age 9

Percentile Scores and Standard Errors

187 §TH 10TH 80TH 85TH 9M9TH

Popuiations

CANADA 196 (16} 283(25) B7(YS) BI6(00) 88500 934{28)
ENGLAND 17221 B7015 28105 B69(25) 91833 9%5.7(00)
HUNSARY 20412.3) 333{1.5 712 802(25) 83400 98400}
IRELAND 16.0(3.3) 246 (0.4) 312015 85013.9) 90200) 851{0.0)
ISRAEL 21.3{04) 30428 863N 88912.1} 818(00) 95.7 (0.0)
1TALY 23020 3443016 426103 80.2{1 7Y 93449 98400}
KOREA 26.2{09) 41007 508 46} 93400y 9B 1{00 88.4¢00)
PORTUGAL 187019 2621 ITHOP 81726} 869 (00) 93.4{1.6}
SCOTLAND 230(0.1) 2800 ¥3IEH 89814 6) 33N 98.7 (4.6)
SLOVENIA 18908 27711 8 K008 7930 845 (00) 93100
SOVIET UNION 2000868 308(10) 377007 902 (0.7 93.423) 934 (0.0)
SPAIN 188(06) 268{18) 282M 86.9(0.0) 9.2 (2.4) 967 (0.0
TAIWAN 192{18) RN1146) 410(1.8) 918(1.7 851 (0.0) 98.4 (0.0
UNITED STATES 180{11H 246(0.0) 2521 83610.0) 80223 9%67(16)
Canadian Populations

BRITISH COLUMDIA 182{35) 295(0.0) B 36 85300 80.2{55) 96.7(0.0)
NEW BRUNSWACK-ENGLISH 175(13) 26723 339031 836(00) 885(0.2) 100
ONTARIO-ENGLISH 18000 246(2.4) na2ps 811146 /7R 934 10.0)
ONTARIO-FRENCH 18027 263(04) 31.20.0) 7110 82000 90253
QUEBEC-ENGLISH 180(0.0) 295(049) 1171 859(0.9) 8200 96.7 (0.O)
QUEBEC-FRENCH 23000 328(06) 40745 853 (0.0) 885{13) 55.1 (0.0

193



Mathematics: Age 9

Topic and Process Averages and Standard Errors

DATA ANALY-
NUMBERS 8IS, STATIS-  ALGEBRA CONCEPTUAL -
AND MEASURE- TCS, AND AND UNDER- PRAOCEDURAL PROSLEM
OPERATIONS MENT GEOMETRY PROBABRLITY FUNCTIONS  STANDWNNG KROWLEGE SOLVINE
HEP TOPIC AVERAGE 81.2 §1.2 53.9 §7.5 §1.8 B3.2 68.7 585
Populstions
CANAOA 550(06) 654(05) 6471(06) 723105 564 (06 604 (05) 611106} 57405
ENGLAND 53621 67.2(16) 67.0(15) L EARA) 569{21 80711 582¢20) 579019
HUNGARY 875(07) 718007 686{07) 634(08) 724108 68.2 {0.6) 7081070 644(07)
IRELAND 580109 642108 57909 652 {0.8) N4{10 58308 639108 55509
ISRAEL 63603 69807 58809 639110y 668 (0.7 62.6{08) 68308 616(038)
ALY 67309 73309 846 (1.1 711109 608013 678109 725(09) 80601 Y)
KOREA 746 (06) 73008 5400 733{06) 721107 75006) 787{05) 68806}
PORTUGAL Ma(n 58310 7) 56(12) 571010y 546 {10y 557(09) 595(11) 492000
SCOTLAND 821{10) 713109 685(08 7381(08) 831{1.2) 66.3{08) 878 (10} 618(08)
SLOVENIA 82.7 (06} 62.4 (06} §3.1(08) 542{08) 578(086) 56.3 (0.6} 576 (06) 523071
SOVIET UNIDON 85.7 (1.3) 713(10) 644013 60 1115) 678(13) 630{13) 720{12) 61.7(14)
SPAIN 613(1 1) 608108 8011 hH 69301 1) 58311 608B(1D) 11D S7T3 Y
TAIWAN 671(08) 693(08) §92(08) 72808 54208 685108 %108 557(0.8)
UNITED STATES 2311 632110 569(10) 728(1 1) 553(10) 587{10) 511y S45{(10)
Canadian Populations
BRITISH COLUMBIA 587(08) 674107 824 (10} 723{08) 55500 621107} 637(08 591{0.7)
NEW BRUNSWICK-ENGLISH 56.1(06) 660(05) 631105 63 3(06) 545 (05) 612(08) 611(08) 557(06)
ONTARID-ENGLISH 52008 833007 80009 695(07) 522(07) 5761070 576{0.8) 543107)
ONTARIO-FRENCH 432 (06 80007y 81707} 6786107 551 (06) 559(06) 544 (06 524i07)
QUEBEC-ENGLISH 585(06) 681107) 64 1109) 73210 575(08 835008 63908 587108
QUEBEC-FRENCH 591(08 681{07) 728107} 768107 836¢08) 64 6(06) 662109 82008
Percents Reporting. Average Percents Correct. and Standard Errors
Amounts o1 Waskiy Mathematics Homework | Amounts of Daily Homework
Populatioas 0-1HR 23HRS  4NRSMORE . Poputatons NOHMWK 1HKRAESS 2HRS/MORE
CANADA % ”I0% 19(08) 1006 3 CANADA % 22(5.2) 811y 131086)
P 61(05 59008 61015 | P 8108 611051 53(13)
ENGLAND % 34 {23 12009 5{(09) " ENGLAND %o 54(45) 37{44) 9(12)
P 8017 6114 1) 55142y ; p 58 (14 63{38) 533.2)
HUNGARY % 49(18) 2711 4 23161 1 HUNGARY “a 2{05) 1Y) 2114
P §7(09) 656112 4013 P 65(42y 88107y BB(1 Y
IRELAND % B3i2n  203H 15(16) IRELAND % 204 80(TH 18{15)
P 5809 54 {1.7} 61018 p 3813 7) 62{0 % 56(14)
ISRAEL % 55(1 4 6012 19(1 0 i ISRAEL 3 407N 601 6) 3515
p 53(07) 6212 0014 i p 55125 85109 00D
ITALY ) 62{22) 23018 15116} ITALY ° 5109) /D 17415}
P 6§7(08  66(14) TIEZD p 75(20) 7010 BB(1®)
KOREA % 51 (16} 3212 1710 i KDREA s 21041 7701 1) 200 1)
P 75(06) 74109 7(12) i P 68411 758086 7511
PORTUGAL % 59(16) 23(16) 18{14) ¢ PDRTUGAL % 2106} IE AR )] 20010
P 53(10) 5514 6832V P 48(56) ST (1B
SCOTLAND % B4ttt 4 12{13 4007 SCOTLAND % 182 8) 78(30y 4106
P 66(0H 88018 66 (371 , P 65.23) 67 {0.9) 237
SLOVENIA s 1IN 28014 \LYERT ; SLOVENIA % 4107)  B1(12y 151N
P 56(07) 56 (1.0 59(15 P 83126} 5708 53(13)
SOVIET UNION % 5229 2314 25123 SOVIET UNION % 2103) 6811 4) 3113
p 83(13 67120 724 %) P 55(62) 66(14) 66{12)
SPAIN e /2O 2315 251 64 - SPAIN %0 15{1 6} 5519 2118
P 59{10) 61112y  69(1 9 ! P 1200 62(101 63 (1D
TAIWAN % 50 (16 BN 15013 § TAIWAN %o 2(05) 67(13) D
P 58(07) S7(1 Y 70{1.8) i p a7y IO 71N
YNITED STATES %  65{17) 20011 1401 1) {  UNITED STATES S 20(18) 88201 20012y
p L XRRE 58116} 5B (2 5 : P TR} 5811 1) Bt
Canadian Populations Canndian Popuiations
BRITISH COLUMEIA % B9(16) 19(14) 12101 i BRITISH COLUMSIA s 220 5420 1310
p 82 (0B 60{12 64{17) 1 6211 1) §3{08) 56113
NEW SRUNSWICK-ENGLISH ~ 73(12) 17{1 1 10107 NEW BRUNSWICK-ENGLISH “. 7106 79(09) 14(09)
P 61 {06 S8{t1 §7 {1 6} P 63 {1 8) 61 {0.6) 013
ONTARIO-ENGLISH 2 74015 1811.2) 7(08 ONTARIO-ENGLISH 2y 4520 42{1 8) 13110)
P 58 (0.7} %512 S3124) P 61{09 56 (0.9 814
ONTARIO-FRENCH % V(1% 19(13) 11{08) ONTARID-FRENCH % 15{12) 73(16) 11{0.9)
p 55106) 54{(13) s59(18 p 58{1% 55086y 47 (15
QUEBEC-ENGLISH %  B6{15} 21{13 14N QUEBEC-ENGLISH 2y 8(1d)  Tti1e 2002
P 81 (00 64(13) 6701 8 P 62{18  63{08 82 (14)
QUEBEC-FRENCH % 68(13 2009 13010 QUEBEC-FRENCH % 3{05) 81 0) 13(1.0)
p 8510.7) 64 (1.2} 88(13) P 5829 §6 (07N 821 8)
% « Ppreemiages of Students
P = Average Percent Correct o
1 Je



Me.:hematics: Age 9

Percents Reporting, Average Percenis Correct, and Standard Errors

Ampunts of Daily Telgvision Viewing Amounts ¢f Daily Talsvision Viewing
Popuistions 1R 24MRS  SHRSMNORE 51 MR 24MRS  SHRSMIORE
CANADA % 28(08) S0(1.0) 22(0.8) SOVIET UMIDR % 28(15 58(14) 18(07)
P 00(08) 63(06) 54(0.8) P 64(14) ©6B(15) 62(13)
ENBLAND % 2029 51(25) 23{2.0) SPAIN & 31D 50 (15) 17{1.8)
p 8048 62(1.7) 54(15) P 50{(14) H4{1.0) 58{15)
NUNGARY % 27{(1.y) 58 (1.3} 16({1.2) TAIWAN % 43{1.5) 48(14) 8(0.8)
g 87(1.2) 70{08) 81(14) p 68(1.0) 70 {08) S7T{(18)
{RELAND %  24(15) 53{1.8) 23(15) UNITED STATES % 25(1.2) 49{14) 26(15)
:6 g {14) 65:2‘(1.2; gg {::g P ST{(1.7) 62{11) 54(1.2)
1SRAEL {1.1) 1. .
P S3(09) 68(09) 63{13) Ganadisn Posulations
ITALY % 46(1.2) 48{L1) 910.8) SRITISH COLUMBIA %  28(15 S1{(14) 21(12)
P 67 (1.3) §8(0.7) 63{2.1) P 61(1.0) 53 {0.8) 57 (1.1)
KOREA % 26 (1.1} 85{1.2) 8{0.7) NEW BRUNSWICK-ENGLISH % 23{(1.1) 51 (14) 27{1.0)
P (10}  TS{07) 68(18) P S5(1.1) G62(06) 59009
PORTUGAL % 3418 4017 20{15) ONTARIO-ENBLISH % (11  48(14) 27(1.3)
P S2(17) S8{L1) 54(15) P 55(11) ©0{08) 53{1.0)
SCOTLAND % 23{1.9) 54 (2.0} 23(1.5) ONTARID-FRENCH % 26{15) 55{1.3) 19{1.2)
P §2{18) 63{(09) S(1.7) P 55(1.1) 56{0.7) 52{1.1)
SLOVENIA % 41{16) 51(v.D 8 (0.6 QUEBEC-ENGLISH % 30(18)  S1{13) 19(1.2)
P 56 (0.7} 57¢(0.7) 51 (1.6) P 63{1.3) 64 (0.8) 59{1.1)
QUEBEC-FRENCH % w1y 52 {1.3) 1210.9)
% = Parcentages of Students P 54 (1.0 87 (0.8 58{1.6)
P = Average Percent Cormrect
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Mathematics: Age 9

Percentages of Students Responding Correctly to JAEP Assessment liems

Topic: Numsbers and Oporations

Solve 3 ons-step problem using subtraction

Muitiply a one-digit number by another one-digit number

Solive a one-step prodism using division

Find one-half of & two-digit even number

Pick anthmetic operation approprate for a simpie word probism

Soive a word problem using addition and sublraction

Find a missing digit in a subtraction probiem

ideniily a whole number given some of its propertses

Choose pictures that iiustrate the meaning of a fraction

Soive a two-step problem using addition and subtraction

Soive a word probiem ising factors

Subiract, with regrouping, three-igit numbers

Soive a ons-stap probiem usmp subtraction

Soivs a word prodiem using maltiplicatron

Idently the information missing from 3 probiem

Count ohjects that are grouped in 100s sng 10s

Pick the operstion 1o soive a word problem that has extransous
” ;

Determine how a change in one tignt affects the size of 3 number
Find 3 number that satisfies a certain inequaity

Soiva a two-step prodism using myltiplication

Soive a word problem using ratios and addition

Find one-third of a two-digit number, {whole number answer)
Supply the number being subtracted m a sublraction problem
Count the odd numbers in a given range of intsgers

Relate a subtraction fact 10 an addwion fagt

ldentdy a property of odd and sven numbars

Solve a two-step problem invoiving age and year of birth
Transiate a fraction with denominator 10 mto secimal form
Retate odd and even to consacutive mtegers

0On a map, find the length of the shortest route betwesn two crtes

Out of four digits, make a number satslying certam conditns
Topss: Measirement

Complste a pattern mvohang squares
Figute out how to balance two groups of marbies

23 SBEIGERVRRLBLEE DABRTBBIINIIBRES ggg

Topic: Measarement {continusd)

Among figures divided into unit blocks, pick the one with
greatest ansa

Soive a probiem involving hours and mmutes

Read a below-zero temperature shown on a thermometer

Retate volume of an object 10 how many of that object will fit
into a box

Given the distance around a square. find the lsngth of one side

Find the distance around a given rectangle

Measure a segment when 2er0-pont of rutsr is not at end of
segment

Topic: Geomeatry

identily a rectangle {from a picturs)

Identily witich figures have line symmety

Visualiz a recianguiar solid

Count the faces of a schid figure

identily a circle from its Dasic properties

Compists 3 pattern mvolving triangies

Topic: Data Analysis, Statistics, ang Probability

Read a circle graph

Read a bar graph

Read a bar graph

interpret data from a bar graph

Compiate a bar graph

intarprat data from a circls graph

Solve a simpi probability problem

Topis: Algebrs and Functions

Given a pattern of numbers, find the next number

Compiete a number sentence involving subtraction

Given a patter of numbers, find the missing numbey

Compiste 8 number sentencs invoiving adgition

Soive a word problem about positions of peopie on a line

Soive 3 word probiem using ratios and muttiphcation

ZHEEIZB ASBBURE KWERIBB B BB N8 ggg



Canadian Data

Mathematics: Age 13, Percent of Students Reporting

NATH IS MATH I3 SOLYING LISTEN TO DO BATH WORK N TAKE 4 HRS/MORE
FOR BOYS MOSTLY PROBS IS TEACHER EXERCISES GRDUPS TESTS MATH NMWX
AND GIRLS  MEMORIZING (MPORTANT EVERYDAY EVERYDAY  VWEEK 1/WEEK EACH WEEK
Canagisn Popuistions
ALBERTA 96 (9.6) 57 {1.8) 83(1.0) 82(1.7 50 (1.7) 41(1.9) 38 (2.7) 15(1.2)
BRITISH COLUNMBIA 950N 59{1.2) 84(1.1) kYRS 34 (1.8) 44 (1.6) 5M(1.9) 12{0.8)
MAMITOBA-ERGLISH 95 (0.6) 56(1.9) s1(1.1) 80 (1.5 49 {1.8) 42018 7R 10 {0 8)
MANITOBA-FRENCH 95 {0.9) 51{2.0) 88(1.0) 16 (1.6) 31(1.8) 4116 59(1.7) 17 (15)
NEW BRUNSWICK-ENGLISN 96 (0.5) 51(1.1) 83(1.0) 83(1.1) 54 {1.2) 413 41(1.2 10(08)
NEW BRUNSWICK-FRENCH 95 (0.5) 75 {1.0) 91 (0.8) 26 (1.9) 47(1.2) 24 {0.9) 48 (1.1} 17(0.9)
NEWFOUNDLAND 96 {0.6) 58 {1.3) 86 (1.0) 78(1.2) 60 {1.4) 47 (1.6) 23(1.4) 19(19)
NOVA SCOTHA 97 (0.5 45(1.2) 82(1.3) 0.0 55 {1.6) 44 (1.8) 32{1.9 14 (09)
ONTARIO-ENSLISH 97 (0.5) 59 (1.4) 84 (1.0) 67 {1.6) 55{1.5) 8(20) 32 {16} 16 (1.3)
ONTARID-FRENCH 94 (0.7 70(1.2) 91 {0.8) 2{14) 32(1.4) 33(14) 54 (1.5) 14 (1.2)
QUEBEC-ENGLISH 87{0.3) 56 (1.7) 89 (0.8) 19(14) 40 (1.8) 43{1.8) 48 (2.0) 14 (0.8)
QUEBEC-FRENCH 95(1.2) 4{17) 83{1.3) 73(16) 62 {1.6) 21{19) 99(0.3) 15 (1.1)
SASKATCHEWAN-ENGLISH 96 (0.5) 57(14) 87(1.0) 55{2.2) 4 2.0 43(18) 20(1.5) 11(1.0)
SASKATCHEWAN-FRENCH 97(1.2) 60 (4.0) 86 (2.9) 14(2.3) 38(3.2) /EAY 40(33) 1828
WORKWITH HAVEA EVER USE EVER USE SAME 4/MORE LESS 2% PARENTS
MATH TOOLS CALCULATOR CALCULATOR COMPUTER LANGUAGE  GROTHERS BOOKS WANT DO
1/WEEK NOME/SCH  ORSISTERS N HOME WELL
Canatian Populstions
ALBERTA 13(1.0) 212 85{1.8) 52 ({18) 91(1.0) 10(0.9) 10{1.0) 97 (0.5)
SRITISH COLUMBIA 1{1.9) 92 (0.8) 83(1.8) 51 {1.9) 89(1.1) 9(0.9) 10(1.0) 95 (0.6)
MANITDBA-ENGLISH 13{1.1) 84(13) 53(2.4) Q0.0 90 (1.0 11 (1.0) 12 (1.1) 95 (0.8}
MANITOBA-FRENCH 10{1.1) 88{1.2) 55(1.5) 35(2.0) 17(1.0) 9(1.1) 14{13) 89(14)
NEW SRUNSWICK-ENGLISH 19(09) 89 (0.9 87(08) 2%(1.2) a5 (0.5} 10{08) 13(0.7) 95 (0.5)
NEW BRUNSWICK-FRENCH 12 (0.6) 87{0.7) 72{08) 11N W(o.n T{06) R R) 96 (0.4)
NEWFOUNDLAND 25(1.5) 93 (05) 89({12) 35 (1.9) 93(0.3) 12{08) 17(1.1) 97 (0.4)
NOVA SCOTIA 18(1.1) 86 (1.0 §0(2.1) 41 (2.3 98 (D 4) 10{0.9) 12(14) 97(0.4)
ONTARIO-ENSLISH 16{1.2} 91 (0.8) 74(22) 53(1.9) 87T(16) 5(08) 11(09) 97 ({T'5)
ONTARIO-FRENCH 1$(1.2) 20 (0.9) 75(1.8) 617 55(2.1) §{0.7) 28(1.0) 95 06)
QUEBEC-ENGLISH 20(1.5) 92 (0.9) 73(2.8) 16(1.3) 2 (0.9) 5{06) 19(18) a5 (0.6)
QUESEC-FRENCH 10{1.0) 92 {(13) 76 (2.0) 43(1.9) %2 10(15) 10 (1.2 87 {0.5)
" SASKATCHEWAN-ENBLISH 15(1.2) 86 (1.2) §7 (2.5) 9017 95 (0.6) 10{0.7) 13011 95 (0.5)
SASKATCHEWAN-FRENCH  13(21) 83{2.1) 73(2.6) 40 (3.0 12{1.9) 9(19) 14(2.3) 89(2.1)
SOMEDNE SOMEDNE READ 2 HASMORE 5 HRS/MDRE  POSITIVE
TALNS HELPS FORFUN ALL HMWK  TELEVISION MATH
ABDUT MATH WITH MATH  EVERY DAY EVERYDAY EVERYDAY ATMITUDES
Canadisa Populations
ALBERTA 63(12) 78(1.0) 40 (1.4) 20013 12 (1.0) 91 {0.9)
BRITISH COLUMBIA 61(1.4) 70(1.4) 40 (1.5) 25 (15) 13{1.0) 89 (0.9)
MANITOBA-ENGLISH 54 (1.3) 85(1.1) 35(1.3) 18(14) 18(1.2) 88 (0.8)
56 {2.4) 60 {2.0) 42(18) 19 {1.3) 15(1.3) 90 (1.1
NEW BRUNSWICK-ENBLISH 57 (1.3) 66 (1.1) 37{1.4) 16 (0.9) 19(1.1) 88 (0.8)
NEW BRUNSWICK-FRENCH 67 (1.3) 85(1.9) 31{1.1) 17{(4.9 16(1.0) 93 {0.6)
NEWFOUNDLAND 67(1.4) YRR 37{13) 26 {15) 23(1.0) 94 {0.6)
NOVA SCOTIA §3(1.1) 69 (1.9) 35{1.9) 23(1.2) 21(1.5) 83{0.7)
ONTARID-ENBLISH 83 (1.5} T2(14) 40{1.4) 28 (16) 16(1.2) 94 (0.7)
ONTARID-FRENCH 68 (1.4) §7{1.7) 35{1.4) 23(1.3) 170.1) 96 {0.5)
QUEBEC-ENGLISH 67(1.3) 63 (1.5) 33(1.2) 29(19) 11(1.0) 95 {0.7)
QUEBEC-FRENCH 59{1.3) 62{1.5) 713 33(19) 14{0.9) 82 (0.8)
SASKATCHEWAN-ENGLISH 58 (1.6) 72(14) 40(1.4) 13 {0.9) 13(0.9) 91(08)
SASKATCNEWAN-FRENCH  55{3.1) 66 {32) 45(3.1) 1521 9(18) 93 {1.7}
Mathematics: Age 9, Percent of Students Reporting
S HRS/MORE READ 2NRSB/MORE MATHIS DO MATH WORK WITH
TELEVISION FORFUN ALL HMWK FOR 80YS EXERCISES  MATH TOOLS
. EVERYDAY EVERYDAY  EVERY DAY ANDGIRLS  OFTER OFTEN
Cansdian Popuiations
BRITISH COLUMBIA 21(12) 50{1.7) 13(1.0) 38(0.9) 50 {1.5) 13{1.1)
ot NEW BRUNSWICK-ENGLISK 27 (1.0 48{1.1) 14 (0.9) 87 (0.8) 55 (1.1) 15{1.0)
i DNTARIO-ENGLISH 27019 45{13) 13(1.0) 85(1.0) 52 (1.4) 14(0.9)
Q OMTARIO-FRENCH 19{1.2) 46017 11{0.9) 87(1.3) 44 (1.4) 10{1.0)
ERIC QUEBEC-ENBLISH 19(17) 48(1.5) 20(12) 87(1.0) 81(15) 12{0.9)
: QUEBEC-FRENCH 12 (1.9) 52{1.3) 13(1.0) 83(1.0) 42 (1.3) 11(1.0)

1%



Canadian Data

Mathematics: Age 13, Percent of Schools Reporting

Canadian Populstions

ALBERTA 72(5.3) 86(7.9) 56(54) 59 (5.6) 58(5.9) 54 (54) 449 19(8.1)
BRITISH COLUMBIA 67(5.1 57 (6.7) 61({59 43 (6.5) 45 (6.6) 459 3862 12(38)
MANITORA-ENBLISH 88 (4.6) 5847 73(45) 36 {6.5) 48(6.2) 47 (4.5) UG5 20 {4.5)
MRANITORA-FRENCH 84 (6.0 73{0.0) 84(0.0) 56 (0.0) 58 (0.0 67 (0.0) 49(0.0) 27 (0.0
NEW BRUNSWICK-ENGLISH 62 (6.6, 36652 48(5.5) 40(5.6) 48(59) 58(70) 31{4.6) 9(32)
NEW BRUNSWICK-FRENCH 62(3.8) 4(7.1) 4 (8.0 49(7.7) 41(7.4) 49(6.6) 48(79) 3(03)
NEWFOUNDLAND 55(4.2) 36 6.2) 24 {4.5) 32 (4.6) 42{54) Q158 41i8.1) 11(36)
NOVA SCOTIA 84 (5.3) 58 {8.7) 84(7.2) 58 (85) 84 (5.2) 60 (6.6) B(7.2) 23 (53)
ONTARID-ENGLISH 79(5.0) 47(7.2) 56({5.8) 42 (16) §16.1) 53{59) 4053 18 (4.4)
ONTARID-FRENCH 89(2.8) 71(4.8) 92(27 55{6.4) 72(5.5) T2(15) 70 (4.6) 38(75)
QUEBEC-ENSUSH 3759 4§7.9.3) 43(*"*) 3B {63 39(4.8) 45(4.3) 4(13) 28(70)
QUESEC-FRENCN 54(7.9) 4405 41(6.N 6§1(7.6) 58 (6.6) 45(6.3) 53(7.2) 16 (4.9)
SASKATCHEWAN-ENBLISH  75(3.4) 62(4.9) 70{4.3) 56¢4.7) 58 (4.5) 33{44) 31 (4.6) 14(3.1)
SASKATCHEWAN-FRENCH 66 (0.0) 72{0.0 79{0.0) 79(0.0) 79 (0.0) 55 (0.0) 38(0.0) 17 {0.0)

EMPHASIZE EMPHASIZE EMPHASIZE MATH NUMBER OF TEACH ALL HAVE MATH CLASS
PROBABILITY STATISTICS  ALSEBRA MBWK COMPUTERS ONLYMATH  P-SEC MATH BY ABRUITY

Canadian Popniations

ALBERTA 3{20) 9(56) 31(5.8) 214433 (1.7 57 68) 58 {6.3) 2{1.8
BRITISH COLUMBIA 2{1.3) 4(15) 45{7.8) 199(6.7) 37{28) 58 (65) 58 {7.5) 26 (6.1)
MANITOBA-ENGLISH 3({1.5) 5(23) 44 (5.6 216 (4.3) 15{10) 39{60) 46 (4.3) 5(22)
MANITOSA-FRENCH 9{0.0) 11{00) 64 (0.0) 238(00) 18(0.0) 3600 51{0.0) oD
NEW BRUNSWICK-ENGLISH  0(0.0) .1 13(4.0) 256 (38) 13(0.8) 41 (56) 255 3{(18)
NEW BRUNSWICK-FRENCH 2{1.6) 3(23) 69(5.1) 304 (4.3) 8{09) 19(80) 58 (7.0 19 (6.5)
NEWFOUNBLAND 0 (0.0 4(16) 18(5.1) 318(74) 7(1.0) 29054) 85(7.1) 6(28)
NOVA SCOTIA 4{18) 14 (5.0) 28(7.0) 260 ( 5.3) 12{0.9) 78(48) 50 (6.4) 100.0)
ONTARIQ-ENSLISH 3(2.0 7{28) 39(6.6) 211{28) 15{2.0) 728 3166 823
ONTARIO-FRENCH 10{3%) 20(9.2) 64(55) 217{(43 14{14) 1025 17{4.1) 826
QUEBEC-ENBLISH 8{2.9) 10 {6.6) 42148 273(119) 15¢1.6) 54 (3.9) 57 (6.0) REH
QUEBEC-FRENCH 14 (4 6) 16 (5.6) 80 (3.8) 270{7.0) 18( 1.5) 98 (2.4) 58 (6.9) 3864
SASKATCHEWAN-ENGLISH 4 (1D 5{(1.7 15(31) 221 (46) 14{08) 19 {44) 6249 932
SASKATCHEWAN-FRENCH 14 (D.0) 14 {0.0) 34(0.0) 226 (0.0 10(0.D) 7{0.0} /OO 14 (00}

SCHOOL INSTRUCTION AVERAGE 1/NORE
DAY/YEAR  MINDAY CLASSSIZE  PROBLEMS

Canadisn Ponulatiens

ALBERTA 190 (0.3) ns52.8) 23¢0.0 5018
BRITISH COLUMBIA 190 (1.2) 304 4.1) 25{(15) 19(68)
MANITOBA-ENBLISH 192 {0.4) 1210 21 (07 10(3.3}
MANITOBA-FRENCH 184 {0.0) 313(0.0) 20000 13000
NEW BRUNSWICK-ENGLISH 185 (1.3) 206(2.3) 2048 HE
NEW BRUNSWICK-FRENCN 188 (08) 3032.3) 24 {0.4) 27155}
NEWFOUNDLAND 187 (0.3) 288 (4.7) 24(09) 3B(»5)
NOVA SCOTIA 187 {0.5) 293(1.7) 24(1.1) 18(3.3)
ONTARID-ENGLISH 187 (0.3) 304 (1.4) 27 (0.5) 1128
ONTARID-FRENCH 187 (0.5} 300 (2.4) 22 (0.6 2037
QUEBEC-ENGLISH 181 {05) 302(7.2) 26 (5.0) 14(79)
QUEBEC-FRENCH 181 (0.2) 303 {2.0) 28 (1.0) 11{35)
SASKATCHEWAN-ENGLISH 184 (0.5) 297 {1.5) 21 (086} 1143.2)
SASKATCHEWAN-FRENCH 195 (0.0} 30900 20 {0.0) 21{0.0)

Mathematics: Age 9, Percent of Schools Reporting

MATH GROUPS

BY ABLRITY
Conedian Papuistions
BRITISH COLUMBIA 3146
NEW BRUNSWICK-ENGLISH ;3 (g.g)
ONTARID-ENSLISH 1(5.8)
DNYARID-FRENCH 14{3.3)
QUEBEC-ENGLISH 1337
QUEBEC-FRENCH 110
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Februarv 11, 1992

Dear Colleague:

Enclosed are copies of the results of ETS's International Assessment of
Educational Progress (IAEP II) comparing Math and Science achievement of
groups of 9- and 13-year old students from several countries. These findings
were released on Wednesday, February Sth, 1992, and 1 wanted you to have them
available as soon as possible.

There have been many criticisms of such surveys in the past. and we have
paid attention to all of them as we completed this project. We have done our
utmost to meet or exceed the criteria for these kinds of studies set forch by
the National Academy of Sciences’ Board on International Comparative Studies
in Education. ETS and the participating countries are proud of the quality of
the findings.

When all is said and done. there is one primary reason for conducting
these studies and that is to discover just what IS POSSIBLE for students to
achieve in these subject areas. This information can be critical for
countries in the process of setting standards, especially for those concerned
with "World-Class” standards.

Highlights are listed on page 12 in each of the reports and the pull-out
charts between pages 16 and 17 will help place the achievement data within
multiple contexts.

A few points seem to present themselves compellingly as one studies the
data:

® The real benefit from these kinds of studies is to identify what is
possible for 9- or 13-year-olds to achieve -- especially for
countries setting goals for themselves.

® There is no single formula for success. Different patterns of
practice seem to yield success in different countries and cultures.
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® America's students in the top 10 percent compare favorably with the
top 10 percent from other countries as measured by the contents of
these tests.

® All countries have segments of their student populations (the bottom
10 percent) that seem to need special help.

o Elements like homework, TV viewing, length of school year, length of
school day, do not relate consistently to performance although there
are convincing patterns that emerge.

e 1It, therefore. seems that each culture or society has te idertify its
own formula for success in achieving its own goals.

1 hope this material will be useiul as you consider goals in Math and
Science for your own state. If you have gquestions, I wou'ld be pleased to
address them.

rely yourS,

‘ CV'“
\
Archie E. Lapoifte
Executive Director

AEL/bmk

Enclosures: Learning Mathematics
Learring Science

cc: Gregory Anrig
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