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Preface

Assessment is of paramount importance in any educational system. In
recent years, there have been important, highly visible international com-
parisons of students’ progress in science and mathematics at different grade
levels through the Trends in Mathematics and Science Studies (TIMSS)
and the Programme for International Student Assessment (PISA). These
international studies use different kinds of items to compare students in
science and mathematics from an increasing number of nations. The re-
sults are published not only in scholarly journals and reports but also in
the national and international press. As might be expected, educators,
educational managers and politicians use these comparisons both within
and between nations for different purposes to meet their own agendas. In
addition, the findings of these reports have spawned much additional re-
search on measurement of student progress.

At another level of the educational spectrum, in many countries much
attention is given to testing to meet proficiency levels or standards or
guidelines of attainment at selected years of schooling. This happens to
such an extent that there can be financial penalties for those schools not
meeting student attainments. So to ensure adequate test scores, teaching
for success on the tests becomes a major goal of teaching.

For several years, I have been designing school-based pencil-and-pa-
per tests that can be used by teachers and students to diagnose learning
outcomes in selected content domains in physics, biology and chemistry.
Similar research has been conducted by other science education colleagues,
all with the intended outcomes of producing tests that enable more suc-
cessful learning and teaching based on feedback from such tests.

The points of departure from these three levels of measurement—
international, national, and school—is that educational measurement in
science and mathematics education is ubiquitous and the consequences of
these measurements are made visible in a wide range of outlets, including
local newspapers, such that citizens outside of education are informed
about and talk about these results. For researchers working in areas of
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measurement, it is important to understand the background behind the

measures used in TIMSS and PISA, as well as State tests. For interested
non-measurement colleagues reading reports, for example, about TIMSS
and PISA, it is usually not evident that the data analyses reported are from
Rasch measures. For those who wish to learn more about these kinds of
analyses in the context of science education research, the edited text by

Xiufeng Liu and William Boone makes a very timely and valuable contri-
bution to the literature.

A key issue raised by Liu and Boone is to bring to our attention what
reported research in science education is indeed measuring. Certainly large
scale international studies utilise sophisticated sampling and measure-
ment testing techniques but this is not always so in smaller scale studies
such as those I have reported about my own research. Many science edu-
cators will know the basic underpinnings of Rasch models of measure-
ment. However, I suspect many science educators are like me in that they
have not used these measures in their research studies and have limited
comprehension of how such measures are developed. This edited volume
is most informative because the various authors of the chapters provide a
range of approaches to assessment using Rasch measures in science edu-
cation that can guide and assist others in conducting research using more
robust and challenging measurement tools as well as reporting findings in
a comprehendible manner. Certainly, this edited book with a wide variety
of topics in different content domains has whet my appetite to consider
how to apply Rasch models of measurement to my own data collected on
diagnostic tests. I commend the book to those interested in learning more
about approaches to measurement of outcomes in science education using
Rasch models.

David F. Treagust
Curtin University of Technology
Perth Australia
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