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Introduction

It began as an educational experiment. In the late 1950s, Torsten Husen
from the University of Stockholm was visiting his friends Benjamin Bloom
and C. Arnold Anderson at the University of Chicago. “Why don't we test
for academic achievement internationally,” he was reported to have asked,
“The world could be our laboratory” (Heyneman and Lykins 2008, p. 106).
This was the origin of the International Association for the Evaluation of
Education Achievement (IEA),” an organization that now includes 68 coun-
tries (se‘eﬁ-t}[\;gj_rgpapter appendix) and assists in the testing of a half-dozen
academic subjegts‘including foreign languages, reading literacy, mathemat-
ics, science, civics,and writing. The IEA commenced as a loose association of
university-based personalities interested in finding solutions to pedagogical
and other problems. It sought solutions that could not be found locally and
it expanded to include international ggencies and a dozen different sources
of funding. From the first “mom-and-p R*(shop" studies in the 1960s, interna-
tional testing is now conducted not only by the IEA, which operates globally
by regional organizations in the industrial democracies (the Organization for
Economic Cooperation and Development, OECD), and others in Africa and
Latin America. A list of these international testing efforts can be found in
Table 3.1. As one can see, they have become more frequent and more global.

Beginning with the wealthier countries, the JEA now includes many middle-
and even low-income countries. In the period from 1960 to 1989 there were 43
international surveys of academic achievement. In the period between 1990
and 1999 there were 66 international surveys, 49 regional surveys, and 205
local or national surveys. Between 2000 and 2009 there were 152 international
surveys, 47 regional surveys, and 324 national or local surveys. The percent-
age of countries participating in at least one of the three types of academic
achievement surveys includes 33% of countries in Europe and Central Asia,
50% in Sub-Saharan Africa and in the Arab States, 60% in East Asia and the
Pacific, and 74% in Latin America and the Caribbean (Kamens 2013).

One observer concludes:

The search for best practices is now an international mantra with extraor-
dinary legitimacy and funding ... Comparison is viewed not only as
possible but required for advancing knowledge (Kamens, forthcoming).

In the new education sector policy paper, the World Bank has called
for funding to be used to support the systematic testing of children in all
parts of thie world (World Bank 2011). How did the world get from the tiny

* Ben Bloom was once asked: “Why was the long title reduced to just three letters—IEA.” He
responded, “Why not? Where is the rule that an acronym has to be the exact replica of an
organization’s title?”
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TABLE 3.1

International Tests of Educational Achievement: Scope and Timing

= o Year(s)
ponsor Description Countries Conducted
IEA First International Mathematics Study (FIMS) 12 countries 1964
IEA Six Subjects Study 1970-1971
Sc1enFe 19 systems
Rfeadmg 15 countries
Literature 10 countries
French as a foreign language 8 countries
English as a foreign language 10 countries
Civic Education 10 countries
IEA First International Science Study (FISS; part of 19 countries  1970-1971
Six Subjects Study)
IEA Second International Mathematics Study ZSIMS) 10 countries 1982
IEA Second International Science Study (SISS) 19 systems 1983-1984
ETS First International Assessment of Educational 6 countries 1988
Progress (IAEP-I, Mathematics Study and Science) (12 systems)
ETS Second International Assessment of Educational 20 countries 1991
Progress (IAEP-II, Mathematics and Science)
IEA Reading Literacy (RL) 32 countries  1990-1991
IEA Computers in Education 22 countries 1988-1989
N 12 countries
Statistics International Adult Literacy Survey (IALS) Canada 7 countries 1994
IEA Preprimary Project: '
Phase I 11 countries 1989-1991
Phase II o 15 countries 1991-1993
Phase I1I (longitudinal follow-up of Phase II 15 countries ~ 1994-1996
sample)
IEA Language Education Study 25 interested 1997
countries
IEA Third International Mathematics and Science 45 countries  1994-1995
Study (TIMSS) About 40 1997-1998
Phase I
Phase II (TIMSS-R)
IEA Civics Education Study 28 countries 1999
OECD Program for International Student 43 countries 2000 (reading)
Assessment (PISA) 41 countries 2003 (math)
57 countries 2006 (science)
65 countries 2009 (reading)
IEA Progress in International Reading Literacy 34 countries 2001
Study (PIRLS) 41 countries 2006
48 countries 2011
IEA Trends in International Mathematics 45 countries 2003
and Science Study (TIMSS) 48 countries 2007

63 countries 2011

Source: Adaptgd from .Chromy, R.R. 2002. Methodological Advances in Cross-National Surveys of
Educational Achievement (pp. 80-117). Washington, DC: National Academy Press.
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experiment in the 1960s to today’s “mantra”? What have the objections been
to these surveys? To what extend have they had an effect on education policy
and research? That is the subject to which we now turn.

Debates over Utility and Feasibility

In 1933, an argument broke out between M. Dottrens and Jean Piaget at a
board meeting of the International Bureau of Education (IBE) in Geneva.'
Dotterns proposed an international survey to record what countries were
doing in education. Piaget was against it. He said: “Lexperience nous a montre
qu'il est extremenent difficile d'estabir des tableaux statistiques comparables” (In our
experience it is extremely difficult to establish a table of comparable statis-
tics; Smyth 1996, p. 4). Piaget had a point. At that time there was no common
definition on what education meant, on how schooling might differ from ad
hoc learning, or on how to distinguish education levels. The meaning of voca-
tional and general education varied both between and within nations. There
were 115 different ways to define literacy and 133 different ways to classify
educational attainment by age group (Smyth 2005, p. 15). Dotterns, however,
eventually won the argument. In spite of the many procedural complexities
and the very real danger of receiving misleading results, the demand to know
“what countries were doing” in the field of education was simply irresistible.

These same arguments have reoccurred with regularity in the interim.
Though those who agree with Dottrens have lost many battles, they have
all but won the war. The record of advancement in geographical coverage
and qualitative depth in comparative education statistics has been unidirec-
tional. From defining and counting schools in 1933 to videotaping teaching
styles and capturing unit expenditures, the story of educational measure-
ment and the resulting debates over its unprecedented findings is one true
sign that there has been progress in education research. This extraordinary
growth, both in the quantity and the quality of education data has brought
fresh-—and sometimes contentious—insights into perennial questions con-
cerning educational achievement (Heyneman and Lykins 2008).

The modern-day equivalent of Piaget’s doubt about the feasibility of count-
ing schools in different countries is the criticism of international achieve-
ment testing. In the 1970s and 1980s objections included the characterization
of cross-national achievement tests in developing countries as tantamount to
a form of neocolonialism (Weiler 1994). The notion that developing countries
were inherently inferior in education achievement helped stimulate regional
efforts in Southern Africa and Latin America. Recent studies, however, have
suggested that the results from some developing countries are better than

" The International Bureau of Education was established in 1925 as a nongovernmental educa-
tion organization. In 1929, it allowed countries to join as members. Both Dotterns and Piaget
were educational psychologists. Dotterns served on the Board of Directors; Piaget served as
IBE’s director for 40 years. Today, the IBE is a specialized agency within the United Nations
Educational, Scientific, and Cultural Organization (UNESCO).
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wealthier countries in both average achievement and in the efficiency of
delivery (Heyneman 2004).

In the early 1990s, criticisms of international testing contained the argu-
ment that countries sent lower portions of their age cohorts to secondary
school; hence higher scores in Germany, for instance, were based on biased
samples (Rotberg 1990). This argument precipitated a formal reply from
the members of the Board on International and Comparative Studies in
Education of the National Academy of Sciences (BICSE). The members of
the BICSE committee pointed out that while countries indeed select some
to attend specialized secondary schools in preparation for university, sam-
pling was purposefully random across all categories of schools; hence higher
scores from countries such as Germany could not be attributed to a bias in
sampling (Bradburn et al. 1991).

BICSE then laid out the virtues of international achievement testing:

e It may provide a wider laboratory on which to observe the conse-
quences of different domestic policies and practices.

¢ That by studying the challenges and successes of other parts of the
world, international test information helps define what is realistic in
terms of domestic education policy.

* It may introduce concepts that have been overlooked domestically.

e It may raise important questions or challenge long-held assump-
tions that may not have been challenged using domestic sources of
information alone.

* It may elicit results that were not anticipated but nevertheless have
high value (Bradburn and Gilford 1990).

Once arguments over the technical methods of test administration
declined, others quickly took their place. These included the probability that
the public’s expectations about what can be learned from international tests
are unrealistic and the notion that other countries are better is based on a
set of myths. These myths include whether tests provide valid measures of
quality; whether the quality of education in the United States has declined;
whether the problem in schools can be fixed with the introduction of new
tests; and whether new testing can compensate for inadequate resources
(Rotberg 1996, 2006, 2007, 2008; Ravitch 2010).

In addition to these doubts as to the utility of testing to inform policy, there
are more specific objections to the nature of the test items, whether they
reasonably guarantee equivalency across countries when students speak,
read, write, and listen using entirely different systems of communication
(Holliday and Holliday 2003); or whether local schooling situations can actu-
ally be compared (Fensham 2007). The assets and drawbacks of international
assessments have been well summarized by Rowan (2002) and by Braun and
Kanjee (2006).



42 Handbook of International Large-Scale Assessment

Impact on Practice

Despite the debates over the utility of international assessments, experience
suggests that they have often had an effect on domestic education policies,
although the magnitude of impact differs. The range of these policies is
wide, from pedagogy to national standards of assessment. In this section,
we discuss some of these findings and how they influenced specific policies.

Pedagogy

The U.S. TIMSS 1999 Video Study, which examined instructional practices
across countries, revealed that classroom instructions in Japan were signifi-
cantly different from those in the United States (Stigler and Hiebert 1999;
Wagemaker 2004). The findings suggested that Japan had the most skillful
and purposeful teaching, with students being asked to solve challenging
problems. In the United States, teaching tended to focus on learning terms
and demonstrating procedures (Stigler and Hiebert 1999). Also, the cur-
riculum content in Japan was more coherent. In the United States teachers
had fewer opportunities to work with other teachers to improve teaching
(Wagemaker 2004), whereas in Japan teachers were more collaborative and
saw themselves as contributing to the knowledge of teaching practices and
their own professional development (Stigler and Hiebert 1999). This result
grabbed attention in the mathematics education community and the public
at large (Park 2004). On the other hand, what the TIMSS videos did not reveal
was the effect of Japanese Juku (private tutoring) schools either on achieve-
ment or on the pedagogy in public schools. Because the pedagogy of pri-
vate tutoring is rigorously focused on the content of the university entrance
examination, it is quite possible that, relieved of being solely responsible for
student success on the examinations, public school teachers could “afford”
to teach with more creativity. American teachers, by contrast, do not have
such “luxury.”

In England, the results of TIMSS 1995 showed that Grade 4 students used
calculators in mathematics lessons more frequently than those in other
countries. Although there was no association between frequency of calcula-
tor use and mean mathematics scores at Grade 4, this result from the teacher
survey drew attention to the frequency of calculator use. Consequently,
England began to emphasize the importance of mental calculation (Keys
2000).

Policy makers in some developing countries began to model teaching prac-
tices on developed countries after TIMSS. Eight among eighteen developing
countries that participated in TIMSS-Repeat planned to change the direc-
tion of classroom instructions to emphasize activity-based learning, problem
solving in mathematics, and more critical thinking in science (Elley 2005).
In two countries, policy makers planned to reduce the amount of teacher
Jecturing and increase student engagement in lessons, with more discussion,
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questioning, experimenting in class, critical thinking, valuing of student
opinion, and exploring students’ curiosity (Elley 2005).

Not only teaching practices, but also national curricula were changed
as results of TIMSS and PISA. In many countries, new topics were added
because findings showed that higher-performing countries generally had
greater levels of coverage of the intended curricula (Mullis and Martin
2007). Romania and the Slovak Republic added new topics in mathematics
and science curricula as a result of TIMSS (Noveanu and Noveanu 2000;
Berova and Matusova 2000). In Sweden, PISA results contributed to tlhe
introduction of national tests in biology, chemistry, and physics for 12- and
15-year-olds, as well as the development of diagnostic material in science for
the younger ages (Breakspear 2012). In the Slovak Republic, key competen-
cies characterized by PISA, which were not included in the previous cur-

riculum, were incorporated into national curriculum standards (Breakspear
2012).

Teacher Training

TIMSS results led to changes in the existing preservice and in-service
teacher training programs as well as development of instructional resources
in some countries. In Canada (Ontario), instructional materials were devel-
oped as a direct outcome of TIMSS (Taylor 2000). New Zealand also devel-
oped resources materials and created professional development programs
for mathematics and science teachers to address the areas of relative weak-
ness (Chamberlain and Aalst 2000). In Macedonia, changes were made to
in-service training, which encouraged the teachers to change from a teacher-
centered to a more student-centered style (Elley 2005). In Israel, findings
indicated that they should focus on teacher preparation programs instead
of in-service training programs (Mevavech 2000). In Malaysia, the govern-
ment paid more attention to teaching practices and teacher training after the
TIMSS-R study (Elley 2005).

Class Size

Contrary to common belief, findings from ILSA have consistently shown
that class size had little association with higher achievement. The IEA's
First Mathematics Study and the Second Science Study showed that class
size was not related to achievement (Medrich and Griffith 1992). More
recent studies using PISA and TIMSS with school-fixed effects and instru-
mental variables also presented no statistically significant class size effect
in most of the countries (Fertig and Wright 2005, Woessmann 2005a,b;
Ammermueller et al. 2005; Woessmann and West 2006). While it is irra-
tional to suggest that larger classes are better, these findings suggest that
simply lowering class size without making other changes may not result in
achievement gains.
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Hours of Instruction

TIMSS results were not conclusive about whether more instruction time is
related to higher achievement. Early IEA studies showed that the students
had higher achievement when there was a greater amount of time spent
on teaching and learning (Husen 1967; Anderson and Postlethwaite 1989;
Keeves 1995). However, the Second Science Study showed that hours of
school each week, hours of mathematics instruction each week, and hours
of homework had virtually no relationship to the achievement (Medrich and
Griffith 1992). In addition to this finding, TIMSS 2003 results showed that
countries that provided more instruction time (the Philippines, Indonesia,
and Chile) had relatively low achievement (Mullis and Martin 2007), a con-
clusion that can sometimes be a topic of local political interest (Heyneman
2009a). Related to the number of school days/year and hours/day is the issue
of how much classroom time is actually devoted to the task of learning. Since
the First Mathematics Study, the “opportunity to learn” variable emerged
as an important indicator of performance, especially at the secondary level
(Medrich and Griffith 1992). These findings provided insight into the rela-
tionship between the “intended curriculum,” the “implemented curricu-
lum,” and the “achieved curriculum” (Wagemaker 2004).

Use of Technology

Both the IEA and OECD PISA study provide information on Information
Communication Technology (ICT) use in education. The IEA has a long
tradition of studying ICT in education (Pelgrum and Plomp 2008). The first
one was the so-called Computer in Education (CompEd) study that was con-
ducted in 1989 and 1992. The findings implied that greater attention should
be given to how computers can be used in schools. The second wave of
ICT large-scale international assessment was the TEA's Second Information
Technology in Education Studies (SIT ES), which started with Module One
in 1998 to 1999. The SITES Module One examined how ICT affects teaching
and learning processes in different countries. Wagemaker (2004) notes that
the first school survey, Module One of SITES, raised three issues—(i) the
challenge of making teachers ready-to-use technology in their instruction;
(ii) over-expectations suggesting that computers would transform the cur-
riculum and pedagogy; and (iii) the difficulties that schools have in internet
access and protecting children from inappropriate materials. Module One
was followed by Module Two, which is a collection of qualitative case studies
on ICT-supported pedagogical innovations, and findings were used in ongo-
ing discussions in several countries (Kozma 2003; Wagemaker 2004). SITES
2006 is the most recent survey on ICT conducted by the [EA.

Nations such as Austria that introduced computer technologies in a system-
atic way with universal access, teacher training, and curriculum integration
out-performed countries that added computers in an ad-hoc fashion without
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regard to standardization and planning (Keeves 1995). Perhaps as a result, the
main area of interest in the studies of CompEd and three SITES studies shows
ashift of focus from computer counts, access rates, and obstacles to how peda-
gogical practices are changing and how IT supports these practices (Pelgrum
and Plomp 2008). TIMSS 2003 and PISA 2003 also have indicators of ICT avail-
ability and ICT use on core school subjects; however, these assessments cover
only a small number of indicators (Pelgrum and Plomp 2008).

Despite the rising significance of using technology in education, research
shows inconsistent but often negative findings on the use of technology and
achievement. Although some IEA reports show mathematics achievement to
be positively associated with computer usage (Mullis and Martin 2007), later
investigations found a negative or no relationship (Fuchs and Woessmann
2004; Papanastasiou et al. 2004; Wittwer and Senkbeil 2008). Still, oth-
ers found mixed results within the same study -(Papanastasiou et al. 2003;
Antonijevic 2007) and sometimes results differed according to the kind of
software students used. More recent studies have suggested that it is not the
computer that influences problem-solving skills, but the purpose to which
the computer is put. Using computers to download games and videos, for
instance, may adversely affect problem-solving skills. On the other hand,
using computers to seek and analyze new information augments problem-
solving skills (de Boer 2012). '

Subject-Specific Findings: Math

As fluency in Latin was the mark of an educated person and a prerequisite
for employment throughout Europe in the past, mathematics is in many key
respects the new Latin (Plank and Johnson 2011). Mathematics has become
the key indicator for educational success (Plank and Johnson 2011), as a coun-
try’s best students in mathematics have implications for the role that country
will play in the future advanced technology sector and for its overall interna-
tional competitiveness (OECD, 2004a). Mathematics is also straightforward
in comparing across countries, while comparing performance in other sub-
ject matters (literacy, history, science) is complicated by cross-national dif-
ferences in language and culture. Mathematics provides a ready yardstick
for international comparisons (Plank and Johnson 2011). Most findings from
international studies use mathematics achievement as a dependent variable.

The focus of earlier IEA studies was observing whether differences in
selective and comprehensive systems lead to different outcomes (Walker
1976). The Six Subjects Study found that students in academic courses in
selective schools attained higher levels in mathematics than students follow-
ing similar courses in comprehensive schools (Walker 1976). This suggests
that selective school systems may have higher outcomes than comprehensive
school systems.

Results from the TIMSS 2003 and 2007 supported some common beliefs
about factors for high achievement. Findings indicated that high-performing
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students had parents with higher levels of education, and had more books
at home. High achievers also had computers at home. Findings from TIMSS
2007 also indicated that most high-performing students spoke at home the
same language used for the test, and generally had positive attitudes and self-
confidence. School factors were also important for high achievers. Generally,
high-achieving students were in schools with fewer economically disadvan-
taged students and the school climate was better. These schools had fewer
problems with absenteeism, missing classes, and students arriving late, Both
TIMSS 2003 and 2007 findings show that being safe in school was positively
associated with math achievement.

The findings from PISA are similar to the findings from TIMSS. In terms of
learning behavior, the general learning outcomes from PISA 2000 presented
that those who process and elaborate what they learn do better than those
who memorize information (OECD and the United Nations Educational,
Scientific, and Cultural Organization [UNESCO] 2003). The results also
showed that cooperative learning is not necessarily superior to competitive
learning, and evidence suggests that these strategies are complementary. For
achievement among subgroups, PISA 2000 results showed that there was a
significant number of minority students in all countries who displayed nega-
tive attitudes toward learning and lack of engagement with school, which is
associated with poor performance (OECD and UNESCO 2003). PISA 2000
results also supported the fact that spending is positively associated with
mean student performance. However, spending alone is not sufficient. to
achieve high levels of outcomes and other factors play a crucial role (OECD
and UNESCO 2003).

From the results of PISA 2003, two major findings emerged. Some of the
best-performing countries showed only a modest gap between high and low
performers, suggesting that wide disparities are not a necessary condition
for a high level of overall performance (OECD 2004a). Additionally, student
performance varied widely between different areas of mathematical content
(OECD 2004a), implying that balance and sequence of the national curricu-
lum may be independently important to high achievement.

Subject-Specific Findings: Science

Science is another important area of concern for policy makers, as it is a sub-
ject associated with national economic growth in an information, commu-
nication, and knowledge-based society. Early studies showed the need for
highly qualified teachers in science (Comber and Keeves 1973; Walker 1976).
The findings from the first IEA study showed that when teachers specialized
in science, had received more post-secondary education, or had participated
in science curricular reforms, their students tended to perform better on sci-
ence achievement tests (Comber and Keeves 1973; Walker 1976). Implications
from TIMSS studies were that competent and committed science teachers are
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needed for successful teaching of science in secondary schools (Walker 1976;
Vlaardingerbroek and Taylor 2003).

Another finding from the IEA Six Subject Study was that achievement
was closely linked to opportunity to learn, because students in developing
countries found the tests to be much more difficult than their peers else-
where (Walker 1976). In fact, PISA 2000 results also showed that students’
performance in low- and middle-income countries was lower than that of
high-income countries (OECD and UNESCO 2003). This raises attention to
the gross differences in educational quality between OECD and developing
countries (Heyneman 2004).

The gender gap in science was reduced over time. TIMS5 1995 results showed
that, in most countries, boys performed significantly higher in science, partic-
ularly in physical science, than girls in both seventh and eighth grades (Mullis
et al. 1996). Not only did boys perform better, but they also expressed a liking
for this content area more often than girls (Mullis et al. 1996). However, TIMSS
2003 results showed that in the eighth grade there was greater improvement
for girls than boys since 1999 (Mullis et al. 2004). This suggests a closed gender
gap in science achievement. Average science achievement also improved for
both boys and girls since 1995 (Mullis et al. 2004).

TIMSS 2003 results also presented some factors that were associated with
high performance across countries. Higher science achievement was associ-
ated with having at least moderate coverage of the science topics in the cur-
riculum, although high coverage in the intended curriculum itself does not
necessarily lead to high student achievement. School climate and safety was
also strongly associated with higher science achievement. Principal’s percep-
tion of school climate was also highly related to average science achievement
(Mullis et al. 2004).

Access to computers in science classrooms remained a challenge in many
countries. Teachers reported that, on average, computers were not available
for 62% of eighth grade students and 54% of fourth grade students interna-
tionally (Mullis et al. 2004). Even in countries with computers available in
schools, using computers in science class was rare in eighth grade (Mullis
et al. 2004). This finding raises concerns about how well schools and teachers
are prepared in using computers for pedagogical purposes, particularly in
science.

Subject-Specific Findings: Reading and Writing

Perhaps because families influence their children through language, the
findings from studies of reading achievement showed stronger home effects.
There is a lack of explanatory power of school and classroom-based mea-
sures in accounting for the differences in reading achievement between stu-
dents (Keeves 1995). Mother-tongue instruction beyond an early grade did
not seem to advance reading comprehension skills.
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There were some significant changes in PISA results since 2000. First, read-
ing scores rose significantly in 13 countries and fell in four others, indicat-
ing that countries, in general, are increasing students’ achievement. Second,
improvement in results is largely driven by improvements at the bottom
end of distribution, indicating that there was progress in improving equity
(OECD 2010). The percentage of immigrant students increased, but the read-
ing performance gap between students with and without an immigrant
background narrowed (OECD 2010). On the other hand, gender differences
stayed or widened (OECD 2010). One interesting finding among the coun-
tries that improved fastest—Chile, Peru, Albania, and Indonesia—is that the
relationship between socioeconomic background and learning outcomes has
weakened (OECD 2010).

Gender differences were larger in reading than in mathematics achieve-
ment. The PISA 2000 findings indicated a growing problem for males, par-
ticularly in reading literacy. In mathematics, females on average remained
at a disadvantage in many countries, but this was due to high levels of per-
formance of a comparatively small number of males (OECD and UNESCO
2003). Education systems have made significant efforts toward closing the
gender gap; however, much remains to be done. Improving reading skills for
males and stimulating self-concept among females in mathematics need to
be major policy objectives if gender equality in educational outcomes is to be
achieved (OECD and UNESCO 2003).

There are not many large-scale assessments of writing, and perhaps the
IEA study of written composition is the only one. The study found that there
was differential treatment in most school systems between boys and girls
in the provision of writing instruction and in the rating of writing perfor-
mance. Girls profited from differential treatment in most school systems,
where mostly women provide instruction (Purves 1992). This, again, shows
that there is a gender gap in writing performance as in reading performance.
The problem with international writing tests is that the definition of excel-
lence is heavily influenced by culture. This makes it difficult to compare
achievement across cultures.

Subject-Specific Finding: Civic Education

The IEA conducted its first study on civic education in 1971. The civic educa-
tion measures civic knowledge, support for democratic values, support for
the national and local government, and participation in political activities.
The Second Civic Education Study (CIVED) was carried out in 1999, when
many countries were experiencing political, economic, and social transitions.
An additional survey of upper secondary students was undertaken in 2000.
The findings indicated that schools appear to be an important factor respon-
sible for civic knowledge and engagement. Schools are also responsible for
the content of the curriculum and offer places for students to practice democ-
racy as much as they offer places for learning facts (Amadeo et al. 2002).
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In 2009 the IEA conducted a study of civic and citizenship education
(ICCS) in 38 countries that built upon previous IEA studies of civic educa-
tion. The study took place because of significant societal changes including
rapid development of new communication technologies, increased mobil-
ity of people across countries, and the growth of supranational organiza-
tions (Schulz et al. 2010). There was a decline in civic content knowledge
since 1999, students were more interested in domestic political issues rather
than foreign issues, and the levels of interest were greatly influenced by par-
ents (Schulz et al. 2010). The findings from the ICCS also provide evidence
that although students’ home backgrounds largely influence students’ civic
knowledge, schools also can contribute to civic knowledge and intentions to
vote in adulthood (Schulz et al. 2010).

Impact on Specific Regions
Sub-Saharan Africa

The Southern and Eastern Africa Consortium for Monitoring Educational
Quality (SACMEQ) began in 1995 with a meeting of 15 Ministers of
Education.” Coordinated by the International Institute of Education Planning
(UNESCOY/Paris) data on mathematics and, reading were collected in 2000
and 2007. Publications have included national policy briefs, national reports,
working documents, working papers, policy issues, and technical reports.
The Programme d’analyse des systems educatifs des pays del la CONFEMEN
(PASEC) is roughly the equivalent in 17 French-speaking countries." Tests
have been applied in French, mathematics, and occasionally in the national
language at the beginning and end of the school year so as to capture value-
added information. More than 500 reports are available online, which detail
the methods and the results.

Latin America

UNESCO and UNICEF help coordinate the regional Laboratorio Latin
americano de Evaluation de la Calidad de la Educacién and its Monitoring of
Learning Achievement (MLA) studies, an illustration of how much the region
has changed. In the 1960s and 1970s international tests of academic achieve-
ment were considered to be “northern” threats to Latin American autonomy.
Today, Latin American plays a leading role in the use and interpretation of

* Members include Botswana, Lesotho, Kenya, Malawi, Mauritius, Seychelles, South Africa,
Swaziland, Tanzania, Tanzania-Zanzibar, Uganda, Zambia, and Zimbabwe,

t Members include Mauritania, Cape Verde, Senegal, Guinea Bissau, Guinea, the Ivory Coast,
Togo, Benin, Burkina-Faso, Niger, Central African Republic, Cameroon, Congo (Brazzaville),
Gabon, Madagascar, Comoros, the Seychelles, Mauritius, Djibouti, and Burundi.
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international tests. Perhaps the most important stimulant has been the influ-
ence of the Partnership for Educational Revitalization in the Americas (PREAL).
Since 1995, PREAL has worked to improve the quality and equity of public edu-
cation in the region. It explains itself as

A network of private institutions and individuals dedicated to changing
the way public and private leaders in Latin America think about schools
and education. It seeks to improve learning and equity by helping to pro-
mote informed debate on education policy, identify and disseminate best
practice, and monitor progress toward improvement. PREAL encourages
business and civil society to work with governments in a common effort
to improve schools and strengthen their capacity to do so. (PREAL 2011)

PREAL has been responsible for publishing “Report Cards,” which give
grades to countries for their educational performance. As of 2011, 4 regional,
21 national, and 6 sub-national report cards have been issued; each has stim-
ulated alterations in education policy and practice. Initiatives have stimu-
lated the minister of education in Peru and Honduras to establish national
education standards and have been used as a guide to new standards in
Chile. Recommendations from PREAL’s report cards and “Policy Audits”
have been incorporated into education policy in El Salvador, Panama, and
the Dominican Republic. PREALs demand for accountability has directly
influenced the orientations of education ministers in Jamaica, Brazil, and
Mexico City. To promote informed debate on education policy, PREAL pub-
lished a report on how Latin America and the Caribbean performed on the
Second Regional Student Achievement Test (SERCE; Ganimian 2009) and the
regional results from PISA 2009 (Ganimian and Rocha 2011). The results of
PISA 2009 were used in spurring public discussion of education challenges in
the region, and informed policy makers of specific issues that require atten-
tion. PREAL also strongly urged countries to participate in global achieve-
ment tests. As a result, El Salvador participated in the TIMSS 2007 for the
first time, and the Panamanian minister of education was also convinced to
participate in the 2009 PISA exam for the first time (PREAL 2011). Thus, the
PREAL used the PISA results to bring educational issues to policy makers
and also urged them to participate in the global tests, Since 1995, PREAL has
been responsible for publishing three books on testing, 58 working papers, 28
educational synopses (short policy summaries), 29 policy series, and 32 best-
practice documents in English, Spanish, or Portuguese. The Working Group
on Standards and Assessment (GTEE) alone has been responsible for 16 pub-
lications. No organization in any other region seems to have had the impact
of PREAL on both policy and practice. Today the Latin American region is
in an advanced state of assessment use, innovation, and implementation.
This use of education data to underpin transparency and accountability has
occurred in spite of the fact that students in the region tend to learn less and
its systems appear more inefficient than many other parts of the world. It is
not irrelevant to note that the emphasis on educational accountability has
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occurred in parallel fashion with the shift from authoritarian dictatorships
to democracy. Latin America, and the influence of PREAL specifically, is an
illustration of the power voters have over the existence of information on
which to judge. their school systems. Without assessments, political leaders
can claim excellence without reference to the facts; with assessments, claims
of excellence require proof based on international standards of evidence.

Impact on Specific Countries

In England, the first TIMSS results were announced at a time when there were
concerns about standards in education, and it was in 1997 that the policy mak-
ers had the incentives to make change because of the new government. Shortly
after the results were announced, what was then the Schools Curriculum
and Assessment Authority (SCAA), former Qualifications and Curriculum
Development Agency (QCDA), investigated the TIMSS data to provide more
information about students’ strengths and weaknesses in relation to the
national curriculum and its assessment (Shorrocks-Taylor et al. 1998).

Whereas TIMSS results stimulated changes in assessment in England,
PIRLS 2001 results confirmed that their national education strategy worked
well. England introduced the National Literacy Project in 1996, which was a
large-scale pilot of a new approach to literacy teaching in the first 6 years of
schooling (Twist 2007). One example of this new project was whole-class and
highly interactive teaching (Twist 2007). However, this national strategy was
not evaluated internationally until PIRLS 2001 was conducted. PIRLS 2001
was the first international survey to include children in England who spent
most of their primary education being taught using the approaches detailed
in the National Literacy Strategy (Twist 2007). Results showed that their per-
formance was significantly better than other participating English-speaking
countries (Twist 2007). England’s relative success in PIRLS 2001 was seen as
endorsement of an innovative national strategy (Twist 2007).

Both the government and the unions in England used PISA 2006 to sup-
port their arguments. The unions lobbied against the government’s argument
favoring the expansion of different types of schooling by using PISA findings,
which suggested that countries with a school system segmented by vocational
and academic institutions do not perform better. The government also used
the PISA findings to create the Masters in Teaching and Learning (MTL) pro-
gram, which is to be tested in three universities in the North West of England
(Figazzolo 2009). Today, interpreting the results of international tests are a
daily activity in the National Education Ministry (Heyneman 2009b).

In Iceland, it was already decided to increase the number of national
examinations at the elementary level, but after the first results of TIMSS
were made public, they decided to test for science achievement in Grade 10
(Gudmundsson 2000).
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In Switzerland, prior to PISA there were efforts to harmonize the differ-
ent education standards in each canton and test student performance on a
regular basis (Bieber and Martens 2011). However, only after PISA results
came out did they start to concretize the reform. PISA revealed unexpected
shortcomings in reading competencies and also showed that Switzerland
was one of the OECD countries where the influence of students’ socioeco-
nomic backgrounds on their reading skills was the most pronounced (OECD
2002). Education became top of the political agenda and reform pressures
increased. PISA played a vital role in the proceeding high degree of conver-
gence of policies (Bieber and Martens 2011).

In Ireland, PISA 2003 demonstrated that the national standard of mathe-
matics education had to improve. With its focus on science, PISA 2006 served
to expedite changes in the curriculum for lower secondary education that
had been initiated in 2003 (Figazzolo 2009).

In Iran, changes were initiated by the Mathematics Curriculum Committee
on the basis of the TIMSS results, TIMSS have been used in the development
of the first national item bank for primary education in Iran. TIMSS items
formed the framework for the development of tables of specification and
items. Another new initiative was that they sponsored a national research
project where they used TIMSS curriculum framework in developing test
items (Kiamanesh and Kheirieh 2000).

Compared to TIMSS, the PIRLS 2001 results were more quickly dissemi-
nated and acted on, as the students did not perform well overall in PIRLS.
The policy makers emphasized the ongoing effort, which should be directed
toward sound language learning, especially for those whose mother tongue
is not Farsi. Consequently, several long-term programs were developed for
primary education. Also, the Organization for Research and Educational
Planning has incorporated suggestions from the analysis of the PIRLS 2001
results for the future policies and programs (Karimi and Daeipour 2007).

In Latvia, the TIMSS result stimulated a significant step to improve their
educational curriculum. The TIMSS results showed that Latvian students did
not know how to apply acquired knowledge to real-life situations, which was
a rather surprising result to them as the existing school examinations did not
inform them of this fact. Thus, in 1997 they formed the new national compul-
sory education standard and established a centralized examination system
for secondary education graduation examinations (Geske and Kangro 2000).

In Russia, TIMSS results contributed to the development of new educa-
tional standards in mathematics and science. Russia had no tradition in using
standardized assessments in school practice; however, as a consequence of
TIMSS, Russia began to use standardized tests for assessing student achieve-
ment (Kovalyova 2000).

In Germany, the mediocre performance in the 1995 TIMSS study came as a
shock to German teachers, researchers, and policy makers. The results were
confirmed by the PISA 2000, which revealed average performance and a
large disparity between the federal states within Germany (Neumann et al.
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2010). Before the PISA study, the German education system did not tradition-
ally rely on standardized testing. However, after the low performance, par-
ticularly in science achievement, German policy makers decided for a major
reform, which included the introduction of national education standards
(NES). The NES were framed by the PISA framework and the particular defi-
cits of German science education identified by PISA (Neumann et al. 2010).

PISA attracted more interest than PIRLS in Germany because the results
were unexpected. However, PIRLS also indicated a clear picture of what is
going on in German schools (Schwippert 2007). For example, the PIRLS data
showed that one in every five of the German students participating in the
study was from a family where at least one parent was not born in Germany,
and they often performed poorly in school. This raised some concerns about
the immigrant populations that had been growing steadily since the late
1960s due to Germany’s booming economy and demands additional labor.
Thus, researchers argued the need for remedial programs for the children
from immigrant families (Schwippert 2007). The most significant change
after PISA and PIRLS results in Germany is the shift of academic discourse
on education in Germany toward a more empirical and practice-focused
framework of research from general and didactic research (Bohl 2004). This
might have been possible with German teacher unions who began to support
large-scale national and international surveys, and began to build strong
relationships with educational researchers since the first presentations of
PIRLS results (Schwippert 2007). .

In Mexico, the OECD was directly involved in the formulation and imple-
mentation of reform. The poor results of Mexico in PISA 2006 were more
than once used as a justification for the implementation of the reform by the
government, as well as by the media and by the OECD itself. The reform
especially focused on “improving teacher performance” and “consolidating
evaluation” (Figazzolo 2009).

In Denmark, the result of PISA 2000 raised doubts about the efficiency of the
Danish education system. Compared to their well-funded education system,
the results showed only middle-range outcomes. The results also questioned
why social equity continued to be a problem despite the significant invest-
ment in social welfare programs (Egelund, 2008). After the PISA 2000 result,
Denmark subsequently implemented a range of reform policies, including
increased national assessment and evaluation, and strategies to target socio-
economically disadvantaged and immigrant students (Egelund 2008).

In Japan, the national curriculum was revised after the release of the PISA
2003 results in 2004 to incorporate the PISA-type competencies. Implemen-
tation began in 2007 (Breakspear 2012).

In the Czech Republic, there was a long-standing belief that its system was
homogenous and provided an equal opportunity to all students. However,
findings from TIMSS 1995 raised an important debate over social equity.
TIMSS also accelerated changes in strengthening technical and vocational
schools, which had already been planned (Strakova et al. 2000). In terms of
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an assessment system, TIMSS played another important role in the Czech
Republic, as it was the first time that Czech students had encountered multi-
ple-choice items, and the first time that standardized tests had been admin-
istered in Czech schools (Strakova et al. 2000). As a result, the ministry of
education created national standardized examinations for students in their
final year of secondary school. Also, in order to improve the quality of tests
developed within the Czech Republic, they used TIMSS as an exemplar and
as a methodological guide. TIMSS also gave Czech scholars their first oppor-
tunity to explore the relationship between home background and achieve-
ment (Strakova et al. 2000).

In Italy, the government used PISA results to advocate a rather neo-liberal
reform of the country’s education system. The government justified reduc-
tions in spending and the promotion of evaluation systems to increase effi-
ciency by referring to PISA results. The reform introduced a yearly bonus
for “good” teachers in order to foster the quality of the Italian school system.
Interestingly, PISA results were employed by unions and opposition parties
to criticize this very same reform. They also rejected the government’s rec-
ommendations by arguing that PISA did not take into account the peculiar-
ity of the Italian system (Figazzolo 2009).

In Australia, PISA results have been used to support preexisting positions.
For example, the government has used it to sustain an increasing focus on
testing and evaluation. The Federal Education Minister has quoted Australia’s
position on the PISA ranking in support for her own already existing agenda
(Figazzolo 2009).

In New Zealand, high performance on PISA seemed to reinforce existing
policies and thus there was no impetus for substantial change (Dobbins 2010).

Some countries emphasized that PISA results complement national data
derived from national/federal assessments. For high-performing countries,
PISA results are used to compare and validate data from their own national
assessments (Breakspear 2012).

In Canada, PISA is used as a complementary indicator to monitor overall
system performance. They even redesigned the national assessment pro-
gram in 2007 to better complement PISA in terms of schedule, target popula-
tion, and subject areas covered (Breakspear 2012).

In Singapore, PISA data complements national assessment data to inform
about the effectiveness of the education system (Breakspear 2012).

In Spain, PISA is used as a means of comparing and contrasting the coun-
try’s own data generated by national and regional assessment studies. They
mention that PISA is an important referent (Breakspear 2012).

In Kuwait, the principal goal of participation in TIMSS was to evaluate the
standard of the curriculum with reference to international benchmarks. As a
direct result of TIMSS 1995, committees were formed to revise the mathemat-
ics and science curricula. In addition, some aspects of the teacher prepara-
tion programs were being questioned. Also, examination regulations were
revised, particularly at the secondary school level. The impact of TIMSS was
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not limited to only Kuwait, but throughout a number of Arab countries. As a
result, the Kuwait Society for the Advancement of Arab children has begun
another study similar to TIMSS for the Gulf Arab countries (Hussein and
Hussain 2000).

In Romania, the TIMSS-R results came as a “shock,” because they fell below
the international average. This finding was surprising because the past suc-
cess of Romania’s top students in Olympiad competitions left educators and
the public with the impression that Romanian standards of achievement
were high.” With this “wake’up call,” Romania made important changes in
curriculum guides and the new textbooks reflecting the impact of TIMSS
studies. The curriculum guides referred to the TIMSS findings and presented
examples of new test items following the TIMSS models. Other changes have
occurred in the time devoted to mathematics and science, sequence of top-
ics, emphasis given to the nature of science, experimentation in science, and
statistics and probability (Noveanu and Noveanu 2000). Another effect of
international studies was on Romanian national assessments. As a result of
international assessments, local assessments began to use a variety of item
types, particularly multiple-choice and performance items, and to emphasize
links between mental processes and test outcomes in teacher seminars. In
conclusion, there was a widespread consensus that participation in TIMSS-R
was “extremely important” for Romania (Elley, 2005).

In Macedonia, the results of TIMSS-R were a surprise, as they were in
Romania, since elite students performed well in Olympiad competitions.
Changes were made in curricula, national assessments, and in-service train-
ing. New topics have been added to the curriculum. For in-service training,
the findings of TIMSS-R were used as a lever to get teachers to take seriously
the need to change their teaching styles from predominantly lecturing style
to one of interaction (Elley 2005).

Findings from PIRLS also had significant influence in Macedonia. The
finding that early literacy activities are very important for further student
performance in reading contributed to the government’s decision to make
the school starting age 6 instead of 7 years old (Naceva and Mickovska 2007).
Another main impact of both PIRLS and TIMSS is that educational policy
makers are now aware that empirical data provide very important indicators
of the quality of education systems. This awareness led to the government
establishing a National Center for Assessment and Examinations, which
aims to monitor and raise standards in pre-university education by employ-
ing large-scale assessment and formal examinations (Naceva and Mickovska
2007). TIMSS-R methodology was used when the national “Matura” exami-
nations began (Elley 2005).

* In the former Soviet Union and throughout Eastern and Central Europe, it was common to
assume that the quality of a school system was defined by performance in the international
academic Olympics. One important impact of international surveys of academic achievement
was to instill the notion of having a result that represents a representative sample of students
at large.
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Use of Surveys to Generalize about School System Structures

ILSA results show that, although achievement was higher in countries with
selective school systems, the effect of socioeconomic status was stronger than
the factors associated with achievement. The Six Subject Study found that
students in academic courses in countries with a selective education system
exhibited higher levels of mathematics achievement than students who had
similar courses in countries with a comprehensive school system (Walker
1976). This finding suggests that selective school systems may have higher
outcomes than comprehensive school systems. However, the First [EA study
also found that family background strongly influences the selection when it
occurs early in age (Husen 1967). :

Noting these observations, recent studies using TIMSS and PISA data
examined the relationship between tracking systems and social inequalities.
Studies found that there was a significant effect of early tracking on inequal-
ity, whereas there was no clear effect of tracking on mean performance (e.g,,
Hanushek and Woessmann 2006). Studies also found that later tracking
systems are associated with the reduced effect of family background (Brunello
and Checchi 2007: Schuetz et al. 2008; Woessmann et al. 2009), although one
study by Waldinger (2006) found that tracking does not increase the impact of
family background after controlling for pretracking differences.

Thus, one of the recommendations for equity from the OECD is that school
structures should be dissuaded from selective models in favor of integrated
ones, because selection and tracking reinforce socioeconomic disparities
(OECD 2004b). Germany used the PISA 2006 findings to advocate against
early tracking in school and for a more socially equitable school system
(Figazzolo 2009). To accommodate the differences in abilities of students in
comprehensive school systems, the OECD requires teacher training be com-
bined with an integrated school system, as teachers should indiv idually pro-
mote students from different backgrounds (OECD 2009).

Use of Surveys to Uncover More Specific Areas
for Investigation

Jimenez and Lockheed’s (1995) study provides a good example of how sur-
veys can be used as a follow-up of findings from large-scale data. Their ear-
lier work (1986, 1988, 1989) used SIMS data for analysis at the national level.
Recognizing that simple findings from large-scale data cannot easily explain
what occurs within a classroom, they conducted a “mini-survey,” in addition
to using SIMS data. The study (1995) shows how student characteristics are
different in public and private schools, and what the private school effect
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is on achievement. Students in private schools come from more privileged
families than those in public school, but, with student background and selec-
tion bias held constant, students in private schools outperform students in
public schools on a variety of achievement tests.

Having found that private schools are more effective, Jimenez and Lockheed
wanted to find out why. They explored what characteristics of private schools
contribute to the effectiveness. Using the same large-scale data, they further
examined the contribution of student selectivity, peer effects, and some school
inputs, such as teacher training and experience and student-teacher, ratios.
However, they were particularly interested in how private schools allocate
their resources and inputs and manage school systems more efficiently. Their
hypothesis is that private schools may be more effective than public schools
because they invest more of their resources in instructional materials and in
improving teacher performance than do public schools. Another hypothesis
is that private schools are more flexible in terms of organizational structure
because they are more responsive to the demands of parents, students, and
educational professionals than are public schools.

Therefore, using a mini-survey they examined the two aspects of public
and private schools that they were unable to explore with the large-scale
data: school-level resources and school-level management (Jimenez and
Lockheed 1995). They invited a senior researcher in each country to gather
systematic data about a variety of institutional practices in public and pri-
vate schools, using a survey instrument that Lockheed and her colleagues
provided (Jimenez and Lockheed 1995). The results from the mini-survey
confirm what they had observed with the large-scale data. More impor-
tantly, it also supports their hypotheses and provides evidence on why pri-
vate schools are more effective and efficient than public schools. In addition,
it shows that simple resource availability cannot explain the differences in
effectiveness because the public and private schools in the sample were very
similar with respect to their overall resources (Jimenez and Lockheed 1995).
Furthermore, the results support the fact that it is resource allocation that
makes private schools different. The lesson from this innovative methodol-
ogy that Lockheed and her colleagues adopted is that the large-scale sur-
vey was used not to find out what works in terms of predicting academic
achievement, but as a question filtering mechanism for generating feasible
hypotheses to be followed-up by small-scale and qualitative work.

Use of Surveys to Develop New Techniques and
Discover New Variables

One of the largest limitations of large-scale international data from IEA and
OECD is that the data are available only for the countries that participate in the
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achievement tests. Barro and Lee (2001) have covered a broad group of coun-
tries by using census and survey observations to measure educational attain-
ment. Barro and Lee (2001) have recognized the importance of gathering data
on educational attainment across the world as an important indicator of human
capital. For measuring quality of education, they compiled test scores on exam-
inations in science, mathematics, and reading that have been conducted in vari-
ous years for up to 58 countries by the IEA and the International Assessment of
Educational Progress (IAEP). At the same time, these measures were restricted
by the limited sample, which consists mostly of OECD countries (Barro and Lee
2000). Thus, Barro and Lee explain that educational attainment still provides
the best available information to cover a broad number of countries (Barro and
Lee 2000). They expanded their data set on educational attainment from 1950
to 2010 and constructed a new panel data set that is disaggregated by sex and
age. The data are broken down into 5-year age intervals, and by adding former
Soviet republics the coverage has now expanded to 146 countries. The data are
more accurate than before because it incorporates recently available census/
survey observations (Barro and Lee 2010).

Smaller, Quicker, and Cheaper: Improving Learning
Assessments for Developing Countries

LSEAs increasingly became a key tool for meeting the demand of account-
ability and systematic evaluation in Least Developed Countries (LDCs),
particularly after the “Education for All” initiative. However, the complex-
ity and expense of LSEAs have led some to question the utility of conduct-
ing LSEAs in LDCs (Wagner 2011). LSEAs are complex data because the
number of participating countries and population samples are large and
testing instruments must be vetted by experts. A more serious limitation
of LSEAs is that they are also costly in terms of money and time. It often
costs millions of dollars and takes multiple years to achieve closure, which
is a long turnaround time (Wagner 2011).

Recently, there is a new hybrid methodology termed the “smaller, quicker,
and cheaper” (SQC) approach, which Wagner (2011) describes. This new
approach seeks to focus more directly on the needs of LDC contexts. SQC
pays close attention to a variety of factors such as population diversity,
linguistic and orthographic diversity, individual differences in learning,
and timeliness of analysis (Wagner 2011). One well-known current exam-
ple of recent hybrid assessment in reading is the Early Grading Reading
Assessment (EGRA). The largest advantage of this method is its modest
size in assessment. Because the scale is small, one can implement it with
a much smaller budget and more quickly assess achievement than with
LSEAs. Because of its frequency, this approach can also be more useful
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for policy makers if they are interested in early detection and near-term
impact. Another advantage of this method is that researchers can explore
more deeply the factors that affect learning outcomes, such as language
of instruction, language of assessment, and opportunity to learn (Wagner
2011). In sum, SQC assessments can better track learning over time, can bet-
ter adapt to local linguistic contexts, and can be better designed to under-
stand poor-performing children (Wagner 2011).

Impact on Research Findings

The first study of American schools using a representative national sample
generated a debate that, 4 decades later, continues to dominate discussions
of education policy. This was the first attempt to summarize the many dif-
ferent influences on learning—neighborhood, socioeconomic status, curric-
ulum, student attitudes, teacher training, and the like. Once summarized,
the Equality of Educational Opportunity Report (EEOR; Coleman et al.
1966) concluded that the predominant influence on academic achievement
came not from the school but from the characteristics of the home, a set of
influences over which education policy was either ineffective or immate-
rial. Reanalyses of the EEOR (Coleman et al. 1966) data challenged some
of the findings, but the main conclusions were reenforced (Mosteller and
Moynihan 1972) The implication was that because the influence of school
quality on school achievement in comparison to home background was so
weak, equality of opportunity could not occur through changes in education
policy alone; it required changes in social policy affecting neighborhoods
and the patterns of school attendance.

In the spring of 1971, Stephen Heyneman was offered the opportunity to
do a similar study of the primary schools in Uganda as had been done in the
United States. The “Coleman format” was used. This format included sepa-
rate questionnaires for students, teachers, and headmasters, a lengthy count-
ing of the physical equipment in each school, and achievement tests of math,
general knowledge, and English from the primary school leaving examina-
tion, the test used to determine entry to secondary school. In 1972, Coleman
himself had moved from Johns Hopkins to the University of Chicago and
served on the committee of the resulting dissertation (Heyneman 1975a). The
irony was that the results from Uganda diverged from the results of the orig-
inal Coleman Report. Little correlation could be found between a student’s

* The Coleman report was cited in 132 publications in 1975; an average of 71/year during the
1980s; 48/year during the 1980s and 50/year after 2000. It is one of the most influential studies
in the history of the social sciences.

t Coleman used ordinary least squares (OLS) as the analytical tool. Today OLS has largely been
replaced by HLM, which is able to more accurately capture different levels of institutional
effects at the ¢lassroom, school, and school district level. Using HLM to analyze Coleman’s
data, school quality appears to have a greater effect than student background (Borman and
Dowling 2010).
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socioeconomic status and school achievement, and the predominant influ-
ence on achievement was the quality of the school, not the home background
of the student (Heyneman 1976, 1977a, 1979).

The Uganda study was the first survey of primary schools in Sub-Saharan
Africa and led to better understanding of the school system in many ways.
It helped isolate the importance of particular teacher characteristics, par-
ticularly what they actually know about the subject they are teaching
(Heyneman 1975b). It helped to better understand the influences on stu-
dent learning from school community (Heyneman 1977b); school construc-
tion, facilities, and equipment (Heyneman 1977c); language of instruction
(Heyneman 1980c); and school administration (Heyneman 1975¢). In fact,
because the data were representative of the nation’s schools, it allowed a
comparison of the methods of distribution of school supplies in which it
was found that under the government monopoly, supplies were distributed
more inequitably than when they were purchased on the open market by
the school’s parent/teacher committee (Heyneman 1975¢). However, perhaps
the most important utility from this new category of research came with
the identification of textbooks as the single most important contributor to
academic achievement, an influence that was all but ignored by the original
Coleman Report (Heyneman 1980a). This led the way to a line of investiga-
tion on textbook effects, beginning with a meta-analysis (Heyneman et al.
1978) and moving on to experiments comparing the intervention effects of
textbooks and education radio (Jamison et al. 1981), and to a nationwide
experiment in which the ratio of textbooks-to-child was reduced from 10:1
to 2:1. This generated national gains in academic achievement of unprec-
edented magnitude (Heyneman et al. 1984). The original Uganda survey
was also useful as a baseline to compare changes in the patterns of aca-
demic achievement before and after the political catastrophe of Idi Amin
(Heyneman and Loxley 1983a). .

The Coleman Report’s findings, however, had been so powerful that
many were convinced that they were universal. If so, it would imply that
investments in schools and in school quality would only reinforce preex-
isting patterns of social stratification; that schooling was in fact harmful
to the social opportunities of the poor. This interpretation became popular
with the generalization of the Coleman findings outside the United States
(Simmons and Alexander 1978). This interpretation, however, had used
only those low-income countries that had participated in the IEA studies
(Chile and Hungary). They had not included the results from Uganda and
elsewhere. When these other studies were included, the pattern of achieve-
ment seemed to diverge from the “norm” typical of high-income countries
(Heyneman 1980b; Heyneman and Loxley, 1982). The result of a 6-year meta-
analysis on this question, sponsored by the World Bank, resulted in the
comparison of achievement data from 29 countries, including 15 low- and
middle-income countries, which suggested that the pattern was in fact lin-
car: the lower the income of the country, the greater influence school quality
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Influences on primary school science achievement
® Due to school quality ~ ® Due to home and community environment
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* Technical details in “The effect of primary school quality on academic achievement across 29 high and low
Income countries,” American Journal of Sociology, (May 1983).
+ Correlation between the Influence of school quallty and natlonal GNP per capita [R = -0.72 {(p < 0.001)).

Source: Heyneman and Loxely (1983).

FIGURE 3.1
Influences on academic achievement in 29 countries. .

had on academic achievement (Heyneman and Loxley, 1983a)." The pattern
looked like this (Figure 3.1).

Opposition to the findings and generally to the use of achievement tests
across countries rose very quickly in the 1980s. The first set of challenges
concerned sampling strategies, test reliability, and measures of socioeco-
nomic status, which, it was alleged, were not sufficiently sensitive to local
culture (Theisen et al. 1983). A separate set of issues arose with the use of new
regression technologies. Hierarchical linear modeling (HLM) was said to be
more accurate in capturing the effects when variables—classroom, school,
system—were nested within one another. At first, it was alleged that HLM
made the use of OLS simply outdated and the findings derived from OLS
unreliable (Riddell 1989a, 1997). While HLM did seem to provide a new look
at the model, it appeared unfair to criticize previous analyses as being inad-
equate. It was as though one criticized Charles Lindberg for flying across the
Atlantic without using radar, when radar had not been invented at the time
of his flight (Heyneman 1989; Riddell 1989b).

* The pattern of distribution of school quality within countries did not differ between high-
and low-income countries, suggesting that the pattern of distribution was not responsible for
the differences in the achievement findings (Heyneman and Loxley 1983b).
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The real question of whether the Heyneman/Loxley effect was valid came
once the TIMSS results were released.” TIMSS allowed the comparison of many
new countries and increasingly accurate information. The first attempt to retest
the Heyneman/Loxley effect used both OLS and HLM as methods. The con-
clusion was that there were no greater school effects in low-income countries,

either because Heyneman and Loxley were inaccurate or perhaps because in .

the 20-year interim between their work and TIMSS the effect had been attenu-
ated with development (Baker et al. 2002). This conclusion was supported by
the work of Hanushek and Luque (2003) and by Harris (2007), who found insuf-
ficient school effects or evidence of diminishing marginal returns (Table 3.2).

On the other hand, the countries that participated in TIMSS were quite a
bit different from those that participated in the earlier studies. TIMSS coun-
tries included the Russian Federation, Romania, Lithuania, Slovakia, Greece,
Portugal, and middle-income countries (Table 3.3).

The per-capita income of the countries in the sample used by Baker et al.
was 300% over the world mean, while the Heyneman/Loxley sample was
only 50% over the world mean. Did that mean that the two samples were sys-
tematically different, and did this difference explain the differences in the
results between Heyneman and Loxley versus Baker et al.? Work by Gameron
and Long tested this by taking the countries used in the Baker et al. sample
and adding 10 countries from Latin America, including Honduras, Bolivia,
the Dominican Republic, Paraguay, and Mexico. The per capita income of
their sample was $3409, comparable to that of Heyneman and Loxley ($2896)
and considerably less than that of Baker et al. ($17,429; Table 3.4).

TABLE 3.2

Summary of Re-Analyses of the Heyneman/Loxley Effect

Source Findings

Baker et al. No greater school effect in low-income countries. Hypothesis: due

to (i) economic development or (ii) threshold effect.

Hanushek and Luque  No effect of school resources (anywhere) after controlling for SES.

Harris Search for diminishing marginal returns (DMR) to school quality
(5Q): no solid conclusion.

School effects greater in low-income countries perhaps because of
differences in gross national income (GNI) and differences in the
distribution of SQ.

Chudgar and Luschei  School effects greater in low-income countries perhaps due to the

inequality in income and the distribution of 5Q.

Gameron and Long

Chiu and Chow Poorer countries have higher classroom discipline (due to high
value of education), hence good teachers have more effect in

high-income countries.

* The theory of higher school effects in low-income countries was given the label of the
Heyneman/Loxley effect by Baker et al. (2002).
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TABLE 3.3
Countries in Different Samples
Heyneman/Loxley (1983) Baker et al. (2002) Long (2006)
Uganda Russia Honduras
Bolivia Romania Bolivia
Egypt Thailand Dominican Republic
Iran Columbia Paraguay
El Salvador Latvia Columbia
Thailand Lithuania Brazil
Peru Slovakia Venezuela
Paraguay Hungary Chile
Columbia Czech Republic Mexico
Brazil Korea Argentina
Botswana Slovenia (plus all countries from Baker et al.)
Chile Greece
Mexico Portugal
Hungary Cyprus
Argentina New Zealand
New Zealand Spain
Australia Israel
Italy Australia
United Kingdom Canada
Belgium Hong Kong
Singapore France
Netherlands United Kingdom
Finland Belgium
Germany Singapore
Sweden Netherlands
United States Ireland
Japan Austria

Germany

Iceland

Denmark

United States

Norway

Switzerland

Their conclusions support the original Heyneman/Loxley effect suggest-
ing that the theory is supportable (including the use of HLM) and true over
time (Gameron and Long 2007). Their results were also supported by the
reanalyses of Chudgar and Luschei, who find that school effects are greater
in low-income countries (Chudgar and Luschei, 2009), and the work of Chiu
and Chow who find that in low-income countries teachers have more effect,
perhaps on grounds that school discipline is higher due to the high value
placed on education (Chiu and Chow 2010). Furthermore, a recent reanalysis
of PISA data suggests that poor school performance does not necessarily fol-
low from a student’s disadvantaged background (Schleicher 2009).
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TABLE 3.4

Reanalyses of the Heyneman-Loxley Effect: Comparison of Samples Per-Capita
Income and School Effects

School Effects (% of Variance

Sample PCI (Per-Capita Income) Explained)
Heyneman/Loxley (1983a) 2896 50.5
Baker et al. (2002) 17,429 34.4
Gameron and Long (2007) 3409 56.7

The sum result of this important debate would not have been possible with-
out the ability to compare the influences on academic achievement across
nations. Though the methods and measures have many caveats and problems,
the fact is that these international surveys allow us to inquire as to the product
and purposes of education itself and to either challenge or reinforce the reasons
for the public investment. As to whether the Heyneman/Loxley effectis, in the
end, supported, the jury is still out. The theory has helped stimulate debate for
three decades, and may continue to stimulate debate for three more decades.
What is clear is that the patterns of influences on academic achievement are not
uniform around the world; they vary by gender, dependent variable (math is
more subject to school effects; reading more influenced by home background),
and by student age. What we do know is that reasons for disappointing results
in the United States, particularly in urban areas, may be informed by the results
from these studies conducted in very different environments, in which all chil-
dren—including all poor children—have a high desire to learn.

Appendix

List of the Members of the International Association for the Evaluation of Education
Achievement

Africa Europe North Africa and Middle East
Botswana Aust.ria . Egypt
Kenva Belgium (Flemish) Iran
Ni ye Belgium (French) Israel
igeria ) .
: Bosnia and Herzegovina ~ Jordan
South Africa ) .
Bulgaria Kuwait
Asia Croatia Morocco
Cyprus Palestinian National Authority
Armenia Czech Republic Qatar
China, People’s Republic of ~ Denmark United Arab Emirates
Chinese Taipei England
Georgia Estonia The Americas
Hong K(.)r\g SAR Finland Brazil
Indonesia France Canad
Japan Germany .
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Kazakhstan Greece Chile
Korea, Republic of Hungary Colombia
Malaysia Iceland Mexico

Philippines Ireland United States
Singapore Italy
Thailand Latvia

Lithuania
Australasia Luxembourg
Australia Macedonia
New Zealand Netherlands

Norway

Portugal

Romania

Russian Federation

Scotland

Slovak Republic

Slovenia

Spain

Sweden

Turkey
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Introduction

As an invariant constraint to producing high—quality measurement instru-
ments, questlonnalre length is a significant factor in the development pro-
cess. Owing to issues of fatigue, attrition, or the logistics of available study
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