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GUEST EDITOR'SINTRODUCTION

Today, formative assessment is high on policymakers' and educators’ lists of
instructional tools for reforming education. The logic seems impeccable and
goes as follows. Formative assessment should be carried out by teachersin the
service of student learning because such assessment makes clear learning
goals, indexes where students are with respect to those goals, and, conse-
guently, reveals a gap between what is and what is desired. Moreover, the logic
goes, formative assessment would require teachers to use their knowledge of
“the gap” to provide timely feedback to students as to how they might close
that gap. In science classes, for example, argumentation provides an important
feedback mechanism: Students should, science educators assume, be asked to
give (often conflicting) explanations of the natural world (e.g., why things sink
or float) and to justify their views based on empirical evidence. In this way, so
the reasoning goes, students receive timely feedback from one another and the
teacher, eliminating untenable explanations along the way. By embedding
assessments that elicit students’ explanations—formally within a unit, as part
of alesson plan, or as “on-the-fly” teachable moments occur—teachers would
take this opportunity to close the gap in student understanding. As a conse-
guence students’ learning would be expected to improve. Finally, this logic is
supported by Paul Black and Dylan Wiliam’s now famous review of formative-
assessment studies that found, if carried out well, formative assessment would
be expected to produce moderate or large learning gains compared to “regular”
instruction.

The research on formative assessment reported in this special issue addresses
a“big idea’: for arelatively small investment—embedding conceptually coherent
formative assessments in a nationally used science curriculum—a big learning
payoff would be realized.

Although influenced by the formative-assessment logic, we did not arrive at
this big ideaimmediately. The research reported here grew out of extensive prior
experience working with science teachers as we embedded performance assess-
ments in their science programs, and out of the research literature, such as that
reported in Black and Wiliam.

With respect to teaching practice, we noted long ago, and well before the current
formative assessment movement, that teachers did not take full advantage of inquiry
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(kit-based) science programs. One possible reason was that the programs were so
broad multiple goals might be reached with the materials. A second possible reason
was that teachers were unsure of which goals were to be achieved. Some combina
tion of the two is most likely. We reasoned that by embedding performance assess-
ments in their kit-based curricula, we might offer teachers guideposts to the
instructional goals of the unit. Moreover, teachers would have additional informa-
tion about students' performance where teachers initially observed and did not
immediately intervene as the assessments produced “teachable moments.” Only
once student performance played out would teachers then focus on gaps and inquiry
science teaching would be guided toward reasonable ends.

With respect to the research literature, we found the Black and Wiliam review
(and others) compelling. We reached this conclusion perhaps somewhat optimis-
tically, while realizing at the same time that much of the research found in such
reviews was carried out in the laboratory with internal-validity controls whereas
the research findings were generalized to the messiness of classrooms with teachers
implementing “the treatment,” so-called external-validity concerns.

Nevertheless, and with considerable euphoria, colleagues at the Stanford
Education Assessment Laboratory and the Curriculum Research & Development
Group (CRDG) at the University of Hawaii entered into aromance—of assessment
developer and curriculum developer—to provide embedded formative assess-
ments in a nationally used curriculum developed at CRDG: Foundational
Approaches in Science Teaching. In the study we asked: (a) What does it take to
build and embed conceptually coherent formative assessments in a curriculum?
(b) Do teachers implement formative assessments as intended after training? (c)
What is the impact of formative assessments on students' learning, motivation,
and conceptual change? (d) What might be learned from the collaboration of
curriculum developers and assessment developers so that in the future, such
romances may learn from our experience.

| encourage you to dip into the pages of this special issue for tentative answers
to these questions, and to a whole host of new questions that emerged from the
research. After five years of work, our euphoria devolved into a redlity that
formative assessment, like so many other education reforms, has a long way to
go before it can be wielded masterfully by a majority of teachersto positive ends.
This is not to discourage the formative assessment practice and research agenda.
We do provide evidence that when used as intended, formative assessment might
very well be a productive instructional tool. Rather, the special issue isintended
to be a sobering call to the task ahead.

Richard J. Shavelson
Sanford University



