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Abstract International comparative education has developed a rich and complex

history to address a variety of questions about how education systems are similar

or different in their organization, operation, and outcomes. Despite different

approaches and the exploration of different research questions, a common chal-

lenge is making these comparisons both trustworthy and credible. In the language

of research methodology these are issues of reliability and validity, and are of

particular interest as researchers attempt to compare what some consider to be the

incomparable (Husén, 1983). Our contention is that whatever approach, method, or

question informs the research, a critical element to be considered is the subject

matter that is the focus of the educational enterprises being compared.
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A hypothetical example may help clarify our contention. Imagine two photo-

graphs arranged side by side, both featuring students clad in white coats and

engaged in measuring, mixing, and heating various mixtures. In one picture these

activities are being conducted in a large room that has a number of stoves, ovens,

and common kitchen pots and pans; in the other there are a number of open-flame

“cooking stations” surrounded by various glass cylinders, bowls, and cups. Com-

paring the laboratories in the two pictures seems a bit odd if we assume all the

students are studying the same thing. However, the differences become immedi-

ately meaningful once we realize the first is a laboratory kitchen for future chefs

while the other is a laboratory for organic chemistry students. Although a picture

may well be worth a thousand words, these pictures require a few words for a

faithful and reasonable comparison.

The need to provide important contextual information about the subject matter in

comparative education research is not limited to any particular set of research

methods, goals, or questions. Indeed, such studies encompass a variety of

approaches and methodologies that have been strongly influenced by the disciplin-

ary traditions informing the research: sociology, psychology, philosophy, econom-

ics, political science, and of course various traditions within education. This history

reveals a changing focus on various goals and accompanying methods. Although

not strictly chronological there is a sense of development, with contemporary

research typically embracing more than a single goal and often reflecting a

multidisciplinary or interdisciplinary orientation.

Among the earliest comparisons of education were descriptions made during the

Greek and Roman eras that documented differences among foreign—“xeno” or

“barbarous”—peoples. This goal of rich description of differences continues to find

expression in ethnographies and in the compendia of education indicators produced,

for example, by UNESCO and OECD. A second goal has been to examine foreign

education systems and practices specifically to discover novel practices,

approaches, or structures that could be employed in one’s own context. Sometimes

studying the mundane in an unfamiliar context, i.e., a different culture or social

setting, can spark insights and perspectives that would otherwise remain tacit and

unexamined. The World Bank and other international agencies often examine

educational practices with the explicit humanitarian goal of improving education

in order to improve people’s well-being and the overall economies in developing

countries. As these goals have been pursued, an additional goal arose: to examine

specific factors thought to shape education. The advent of relatively cheap and

powerful computers has led many scholars to elucidate more specifically quantita-

tive explanations, and to examine causal relationships among many different

education resources, practices, and products.1

1The broad goals summarized here have been gleaned from histories of international comparative

education by Hans (1949), Noah and Eckstein (1969), Cowen (1996), Mitter (1997), and

Lundgren (2011).
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The root of current large-scale comparative studies sponsored by the Interna-

tional Association for the Evaluation of Educational Achievement (IEA) and

OECD, such as TIMSS and PISA, can be found in the interest in the late 1950s

among university research professors and education ministry officials to investigate

education practices and outcomes in a systematic manner. The initial 12-country

pilot administered in 1960 (Foshay, Thorndike, Hotyat, Pidgeon, & Walker, 1962)

was the result of a consensus in this group of “the need to introduce into compar-

ative educational studies established procedures of research and quantitative assess-

ment” (Husén, 1967, p. 13). Their goals included providing rich qualitative

descriptive data situating education in its social, cultural, and political context,

but also moving beyond this to provide insight into possible causal relationships

between educational inputs and outputs.

Benjamin Bloom was a member of this group and was selected to lead the initial

pilot study. To move beyond mere description required a theoretical or conceptual

model that would identify constructs of interest and would inform the creation of

instruments. Carroll and Bloom were an integral part of the early discussions.

Consequently, the constructs embedded in Bloom’s (1974) mastery learning

model and Carroll’s (1963) model of school learning served central roles in the

research. More specifically, in thinking about influences on student achievement to

include in the instrumentation, “one of the factors which may influence scores on

the achievement examination was whether or not the students had an opportunity to

study a particular topic of how to solve a particular type of problem” (Husén, 1967,

pp. 162–163). This opportunity to learn (OTL) construct, termed “time actually

spent on learning” in Carroll’s model, was conceptualized at the student level as his

was a psychological model. Given the practical challenges of a large-scale research

endeavor, the decision was made to measure OTL through a teacher survey rather

than burdening students with greater response time. Measuring OTL at the class-

room level through teachers’ survey responses has been a hallmark of large-scale

comparative surveys. Most recently, PISA 2012 for the first time included an OTL

measure and it was measured through student responses (Cogan & Schmidt, 2015).

Conducted appropriately, comparisons can lead to deep insight into a

researcher’s own education system. Done poorly, however, researchers and others

are left with shallow observations regarding superficial differences and similarities,

observations that fail to provide insights that may be leveraged to make sense of the

resultant data. Common to all of the research goals in comparative education

identified earlier, implicitly if not explicitly, is a desire to learn about different

education systems in order to gain insights toward potentially improving one’s own
education system. The consistency of this foundational purpose of comparative

education is striking and important, and underscores the important question posed

earlier: “how have researchers made their comparisons both trustworthy and cred-

ible?” Throughout the evolution of international assessment studies, a problematic

issue has been the tendency for researchers, policy makers, and others to use

country means from the assessments to create an unsubstantiated ranking system,

also referred to as a league table or a cognitive Olympics (Burstein, 1993; Husén,

1979a, 1979b). The danger is that this simplistic compilation may be used to
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leverage policy objectives based on comparisons of countries’ mean scores alone,

while failing to take into account differences in critical educational factors—

educational structures, cultures, and student learning. Those researchers who devel-

oped and analyzed SIMS acknowledged this issue explicitly: “We cannot escape

the ideological use and misuse of cross-national data for political purposes. We can

only hope to overwhelm the most base misrepresentations with the wealth of

knowledge and understanding international studies can provide” (Burstein, 1993,

p. xxxi).

Whether a comparative study uses large-scale international data to look at

multiple systems of education or focuses in on one or two education systems,

what actually makes comparative work meaningful and useful, is a true exploration

of the learning experiences students have, which provide them the opportunity to

learn the material represented on assessments researchers use to compare education

system outcomes. In order to make sense of comparisons that large assessments and

other comparative methods allow for, researchers must pay attention to the content

and substance of the education being communicated to the students whose educa-

tion is being measured. Broadly speaking, we are discussing the opportunity to learn

construct as a measure of the implemented curriculum, which allows for these

meaningful comparisons. Referring again to the researchers who developed the IEA

and the early large-scale quantitative studies, they recognized that comparison was

not possible when the absence of curricular commonality existed or was adjusted

for, and as the assessments were developed the opportunity to learn construct

evolved:

But the early leaders were not so naı̈ve as to think that wishing for equity made it so. Rather

they were prescient enough to introduce what may be IEA’s most powerful contribution of

all to the literature on educational achievement surveys; namely, the measurement of

opportunity to learn (OTL). (Burstein, 1993, p. xxxiii, emphasis added)

By choosing to look at educational attainment or achievement on international

assessments through the lens of opportunity and with an exploration of differences

in curriculum, comparisons can make sense and shed light onto why different

systems of education have a different distribution of scores. That is not to say

that examining different curriculums will make comparison between education

systems simple; rather, the comparisons will be more meaningful if we are able

to see what students have been given the opportunity to learn through intentional

studies of differences in curriculum. Comparing educational opportunity itself is

complicated due to the nature of the work required, and is made all the more

complicated by the diverse meanings attributed to the concept of “curriculum” by

educators, researchers, and teachers. In different contexts, “curriculum” can refer to

textbooks, lesson plans, education frameworks, national guidelines, educational

expectations, classroom activities, and a number of other attributes that make up

a single system of education.

In comparative studies that incorporate factors related to opportunity to learn,

“curriculum” that directly influences OTL refers to the content presented to stu-

dents, the instructional opportunities that students experience, or in technical
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TIMSS terms the “implemented” part of the tripartite model of curriculum. This

model is comprised of the intended curriculum (what students are expected to learn

as stated in national or regional goals, written frameworks, and standards), the

implemented curriculum (what happens in the classroom), and the attained curric-

ulum (what students learn). Textbooks and other learning materials comprise the

potentially implemented curriculum, creating items that students will potentially

have the opportunity to be exposed to, thus adding yet another element to the

delicate yet complex understanding of a students’ exposure to educational

opportunity.

What we have learned through the phases of international assessment work,

particularly through researcher-driven developments to include information about

what happens inside schools through opportunity to learn measures and other

practice-relevant data points, is that what makes comparisons useful is an under-

standing of what material students have been exposed to, in what ways, and how

often. These internal workings of education get at the heart of learning, and remain

the foundation for differences in student outcomes, education systems, and educa-

tional similarities and differences. Without knowing what happens in school,

comparative work is reduced to meaningless numbers in a formula or words on a

page, with no foundation upon which to derive understanding. Just like mathemat-

ics requires units of measure to define the meaning of a value, comparative

education requires educational opportunities and exposure to subject matter to

define an outcome.

Ultimately, despite the challenges faced in comparative education studies, the

subject matters (Stodolsky & Grossman, 1995). Consequently, researchers need to

attend to the learning opportunities that differ across education systems, classroom

practices (pedagogies), and school activities in order to draw trustworthy and

credible comparisons. Although Hans (1949) argued that “the application of the

findings of these studies [of comparative education] is outside the scope of Com-

parative Education proper and belongs in its theory to the philosophy of education

and in its practice to the administration and organization of education” (p. 11), we

submit that the framework informing the comparative exercise is within the scope

of comparative education and that this plays a central role in the proper interpre-

tation of the research. The substance of the education enterprise—the focus and

content of the curriculum—can only be excluded from consideration to the peril of

the reliability and validity of the comparisons in view.

In truth, this threat to education research does not exist solely for cross-national

or cross-cultural comparisons. One of the major insights from the 1995 TIMSS

curriculum analysis was the great variation in what passes for eighth-grade

(13-year-olds’) mathematics across countries (Schmidt, McKnight, Valverde,

Houang, & Wiley, 1997). Mathematics is studied around the world in every school

system yet it is not all the same; math is not math. Much greater specification is

needed to balance that equation. Our analysis of the US data underscored this, as we

realized the great variation in what students studied in eighth-grade mathematics in

our country was every bit as great as the variation across all participating TIMSS

countries (Cogan, Schmidt, & Wiley, 2001).
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From the disciplinary viewpoint of statistics, ignoring subject matter introduces

bias. Many different studies have documented a relationship between students’
motivation and their academic performance, and many investigate this relationship

specifically in the context of mathematics. Regression analysis yields a numerical

estimate of this relationship. However, motivation may well be related to the

specific mathematics studied, i.e., students’ mathematics OTL, as well as to stu-

dents’ achievement. In this case, if OTL is left out of the analysis model the

estimate of the strength of the relationship between motivation and performance

will be biased by the indirect effect. Consequently, one of the most critical

contextual issues to be addressed in any piece of educational research is the

substance (subject matter) that is the focus of what teachers are teaching and

students are expected to learn.

The issue of bias can be framed mathematically for greater clarity. Assume that

the following model defines the true relationship between two variables—OTL and

student motivation, for example—and mathematics achievement:

y ¼ β0 þ β1x1 þ β2x2 þ e

where x1 is a measure of mathematics content coverage of (OTL) and x2 is another
variable describing a different aspect of schooling such as motivation or teacher

quality.

Now imagine that the researcher does not have a measure of OTL and as such

analyzes the data using the following model:

y ¼ β0 þ β2x2 þ e

The consequence of this, given the true relationship as described in the previous

equation, is that in reality:

β2 ¼ β2 þ β1
σx1x2
σ2x2

where
σx1x2
σ2x2

indicates the bias that results if x2 is related to x1 (e.g., student moti-

vation is related to OTL) and that OTL is related to academic achievement in

mathematics, which has been well established in the literature (Schmidt & Maier,

2009; Schmidt et al., 2001; Schmidt, Burroughs, Zoido, & Houang, 2015).

Furthermore, it is our contention that content coverage in mathematics is very

likely related to most other school, teacher, and student characteristics, which are also

related to learning. If this is the case, then most data analyses relating those charac-

teristics to outcome measures without the inclusion of a measure of content coverage

(OTL) will produce biased estimates of the relationships of those variables to student

outcomes. The direction and magnitude of the bias, however, is not known.

This suggests two important roles that the measurement of content coverage

plays in educational research related to practice and policy. First, it can be
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conceived of as an important outcome in and of itself. The first four chapters of this

book have such a focus as they characterize country differences in textbook and

classroom coverage. This coverage reflects the policies of the country as to what

content should be covered in what grades, and differences can be used to inform

potential policy or practice reforms. Such characterizations of content coverage are

outcomes of educational policy, and many countries monitor this coverage as they

do other achievement measures. Part II of the book demonstrates the same use of

content coverage as an important indicator of schooling, but in the context of

teacher preparation.

The other major use of OTL measures goes to their relationship to academic

achievement. International studies have a long tradition of measuring student

achievement in mathematics, and the results of TIMSS and PISA testing provide

a rich source for country comparisons toward learning “what works”—or more

precisely, determining the important variables that are related to achievement both

across and within countries. Additional variables are included in such studies to

characterize countries, schools, classrooms, teachers, and students. Many research

studies have been published using this data, as well as those from TEDS-M and

TALIS. We also find analyses in this book using all of these international data sets.

But here we also find a shortcoming prevalent in the research literature: most of the

authors do not control their analyses for differences across countries in terms of

content coverage. This is especially true in Part IV of the book, as Sarah Lubienski’s
comments on Chaps. 15–19 confirm; she discusses the limitations of cross-sectional

data sets, especially in terms of confounding variables that are not measured or are

ignored in the analyses.

This is a serious limitation of the studies reported on in Chaps. 15–19. Without

adequate measures of OTL we do not know if the relationships described are

characterizing the variables identified or are biased coefficients resulting from no

accurate control of the variation in the content coverages, both within but especially

across countries where we know how different content coverage can be (Schmidt

et al., 2001).

TIMSS has always had measures of OTL but unfortunately they have become

less specific and are not as detailed as in the original 1995 TIMSS. PISA in 2012

had OTL measures for the first time in mathematics. In general, like much of the

educational research of this sort, the studies included in this book do not include

these measures of OTL either, with the notable exceptions of Chap. 9 (using TEDS-

M data) and Chap. 5 (using PISA data).

Despite the limitations of the studies reported on in this book, the book does

make very visible the use of mathematics content coverage in international com-

parative research focusing on determining differences in content coverage as an

important policy variable, as well as its use in reducing the potential bias associated

with characterizing the relationship between various other schooling variables and

academic performance.
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