CHAPTER 11

Situative Approaches to Student Assessment:
Contextualizing Evidence to Transform Practice

DANIEL T. HICKEY AND KATE T. ANDERSON

This volume of the NSSE Yearbook is concerned with using
expanded types of evidence in order to understand and improve teach-
ing and learning. Doing so presents the challenge of using evidence
from one sector of the educational system to guide decision making in
other sectors. These sectors are defined by a range of stakeholders,
including policymakers, researchers, administrators, educators, and stu-
dents themselves. Most of the actual evidence comes from assessments
of student learning and achievement. Hence, a primary challenge is
assessing students’ knowledge in ways that result in evidence that is
interpretable and usable by decision makers at different levels, which
in turn raises the challenge of gathering useful evidence about the
consequences of those decisions.

This chapter aims to introduce several ideas about using evidence
from assessment to guide educational decision making. We expect these
ideas to be new to many readers, as they reflect the influence of “socio-
cultural” theories of learning (e.g., Vygotsky, 1986), particularly the
theories of “situative” sociocultural theorists (e.g., Greeno & MMAP,
1998). These theories assume that all learning is sociz/ change. This
contrasts with traditional theories underlying most prior considerations
of assessment, which assume that learning is fundamentally about indi-
vidual (“cognitive”) change. From a sociocultural perspective, the
knowledge that students learn is distributed across the many diverse
participants that contribute to every educational encounter. Therefore,
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“to learn” means to participate more successfully in the collective prac-
tices that define particular ways of knowing as recognized by various
communities.

In recent years, several socioculturally oriented theorists have
turned their attention to assessment (e.g., Beach, 2003; Gee, 2003).
These considerations acknowledge the difficult task of operationalizing
sociocultural views of learning in communities using practices that have
long assumed individually oriented views of knowing and learning (see
Haertel & Greeno, 2003). For example, many of the current contro-
versies over student assessment (including those discussed in this vol-
ume) concern which individually oriented view of learning yields the
most useful evidence for various decision makers. Nonetheless, we
contend that sociocultural approaches have unique potential for accom-
plishing widely held goals for the improvement of educational research
and practice.

In this chapter, we highlight the value of socioculturally inspired
assessment practices using what we call discursive classroom assess-
ment. In contrast to the individually oriented classroom assessments
used by most teachers, discursive classroom assessments begin with
the collective knowledge represented in classroom discourse, rather
than students’ individual conceptualizations. While these practices
were developed across several multiyear projects involving innovative
technology-supported science curricula, we also discuss how they can
be used in other educational settings. We describe how these discur-
sive assessments emerged in an initial effort to enhance learning gains
in a 20-hour genetics curriculum, as measured by students’ perfor-
mance on a comprehensive assessment of their understanding of key
concepts in inheritance. We then summarize the evidence from a sub-
sequent effort to refine the discursive assessments in order to increase
those gains and validate them against a comparison group using an
“external” measure that predicted achievement on high-stakes crite-
rion-referenced tests.

We expect that our discursive assessment practices and our insights
about using, refining, and validating them should be relevant to educa-
tors and innovators who want to maximize the impact of specific
curricula on classroom discourse in order to enhance students’ under-
standing and achievement. They should also be relevant to readers
who are interested in strategies for raising student achievement with-
out resorting to “test-prep” methods. As will be shown, using assess-
ments to scaffold participation in forms of discourse that indirectly
(but consistently) raise achievement scores supports a very different
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experience than being trained to improve performance on a specific
test.

We present these examples retrospectively within a comprehensive
assessment framework that emerged across subsequent projects. This
framework introduces several socioculturally inspired notions that we
believe may help obtain evidence from multiple types of assessment that
are useful for improving teaching and learning. This framework also
highlights the unique value of socioculturally oriented research meth-
ods for refining assessments. We illustrate how these methods can be
used to improve the value of assessments for teaching and learning
while minimizing the potential negative consequences of assessment
(such as diminished student motivation or narrowed curricula). It is
expected that this framework and associated methods will be particu-
larly relevant to readers who are interested in “balancing” competing
uses of different types of evidence. This includes educators who want
to use classroom assessments to help students learn by virtue of com-
pleting them while also refining curricula and assigning grades, and
administrators who want to provide evidence of achievement demanded
by policymakers in ways that are most likely to support educational
improvement. In this regard, we hope to show that our discursive
assessments and use of design-based research methods represent prom-
ising extensions to the many well-established strategies for aligning
curricula to external standards and tests (e.g., Wiggins & McTigue,
2005).

We then conclude by suggesting that sociocultural perspectives
also have the potential for making sense of and addressing two broader
challenges facing evidence-based educational reform: the controversies
over competing individually oriented approaches to assessment, and
the questionable validity of students’ gains on assessments that are
directly targeted by reforms as evidence of more systemic improve-
ment. It is hoped that readers interested in broader, long-term
advancement in the use of evidence for educational improvement will
find these suggestions thought-provoking and worthy of further con-
sideration and debate.

A Discursive Approach to Classroom Assessment

Our framework for classroom assessment emerged in studies using
GenScope, a computer-based modeling program developed for teaching
introductory genetics in high school life science classrooms (Horwitz
& Christie, 2000). This program features windows that correspond to
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the various levels of biological organization, including DNA, chromo-
some, meiosis, organism, pedigree, and population. Each window features
novel, interactive representations of genetic information and easy to use
tools for manipulating that information. The software employs simpli-
fied organisms, primarily the “Dragons” shown in Figure 1. GenScope’s
developers created a 20-hour curriculum incorporating inquiry-
oriented activities where students explored concepts introduced in the
program (e.g., dominance, sex-linked inheritance) by using the software
to solve problems that involved more than one level of biological
organization.'

The first “GenScope Assessment Study” was initiated at Educational
"Testing Service to develop assessments that could be used to evaluate
the 20-hour GenScope curriculum. The resulting New Worm assessment
included short-answer items and open-ended problems, using a differ-
ent simplified organism and more conventional representations of
genetic information than the software program itself did (Hickey,
Wolfe, & Kindfield, 2000). This included “cause-to-effect problems”
such as using the parents’ genotype in the familiar Punnett square in
order to predict offspring genotype. It also included “effect-to-cause”
problems where information about offspring is used to predict the
parents’ genotype, as shown in Figure 2. This kind of reasoning is
essential for geneticists and is seldom mastered by secondary students.
In the 1996 National Assessment of Educational Progress (NAEP), less
than 25% of secondary students were able to solve a multiple-choice
effect-to-cause item akin to the one in Figure 2. The NewWorm assess-
ment was intended for use as a “far-transfer” measure that was inde-
pendent of any particular genetics curriculum, including GenScope. In
other words, it was designed for use in classrooms regardless of the
curriculum they were using to teach inheritance.

FIGURE 1
ORGANISM AND PEDIGREE WINDOWS IN GENSCOPE SOFTWARE
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FIGURE 2
EXAMPLE NEWWORM ITEM ASSESSING EFFECT-TO-CAUSE REASONING

Another inherited characteristic in the NewWorm is Eyelids. Both NewWorm! and NewWorm?2
have clear eyelids. However when you mate them and produce 100 offspring, you find:

¢ 74 (51 males and 23 females) have clear eyelids
* 26 (0 males and 26 females) have cloudy eyelids

Remember: Males are XX and females are XY.

1. There are two alleles for Eyelids. Is the relationship between the two alleles simple
dominance or incomplete dominance? Answer:

la. What is it about the offspring that indicates simple or incomplete dominance?

Student performance on the NewWorm assessment in the initial
GenScope implementations was disappointing. Many students who suc-
cessfully completed the various GenScope activities were unable to
solve corresponding paper and pencil problems on the NewWorm
assessment. Specifically, most of these students failed to solve the cause-
to-effect NewWorm problems and none of the students could solve the
effect-to-cause problems. Initially, it was unclear whether the students
were failing to learn the underlying inheritance concepts in the activi-
ties, or whether they were gaining useful knowledge that failed
to transfer to the new organisms and new representations in the
NewWorm assessment context.

"To resolve this question, the researchers developed a “near-transfer”
problem-solving assessment that used the actual organisms and traits
from the GenScope software targeting similar problems as the New-
Worm. As reported in Hickey, Kindfield, Horwitz, and Christie (2003),
the near-transfer assessment yielded better results, but they were still
quite disappointing. This suggested that students were not learning key
concepts and skills in the existing activities, as they were unable to
reproduce this knowledge in a context that was relatively similar to the
one in which they initially were expected to learn it. While these results
convinced the curriculum development team to further refine the Gen-
Scope activities, it was also apparent that the near-transfer assessment
had untapped “formative” potential for supporting further student
learning. In other words, in addition to providing “summative” evi-
dence about student learning to guide refinements of the curriculum,
this new assessment had potential value for further advancing student
understanding. For example, it provided information for students and
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teachers to use in order to address student learning and misconceptions
after completion. Initially, solving the problems on the near-transfer
assessment was itself a learning opportunity because the problems were
essentially extensions of the GenScope activities. It seemed that doing
so, and then further reviewing solutions, might be a good way for
students to develop the robust understanding needed to solve complex
inheritance problems.

The various problems on the near-transfer assessment were then
refined and organized into four Dragon Investigations. These investiga-
tions were used to reorganize the existing GenScope activities into four
separate 5-hour units. Each investigation focused on one of four types
of increasingly challenging problems, targeting increasingly challeng-
ing concepts. A scoring rubric for teachers was developed for each
investigation. The implementation teachers were encouraged to have
students complete the investigation at the end of each unit and score
the completed investigations, and then provide students with formative
feedback to further their understanding.

Our efforts to enhance the formative value of the Dragon Investi-
gations were inspired by Duschl and Gitomer’s (1997) success at using
portfolio assessments and “assessment conversations” to support scien-
tific argumentation and discourse. To this end, new rubrics were devel-
oped for each Dragon Investigation; in contrast to the scoring rubrics
(designed for efficient evaluation of students’ responses by
knowledgeable adults), these “answer explanation” rubrics were
designed to foster student discourse and support additional learning.
The answer explanations used relatively advanced prose and diagrams
to explain the reasoning behind each item without directly stating the
“correct” answer. Their readability was well above the grade level of
the targeted students and introduced new content and technical terms
that were not technically needed to “answer” the problem. Reflecting
our nascent appreciation of sociocultural theories of learning, this was
intended to help students situate their new understanding in broader
contexts of use. This included other specific problem-solving contexts
(such as the NewWorm) as well as subsequent life science courses.

Implementation teachers began using these answer explanations to
facilitate what were called “feedback conversations.” Across several
refinement cycles, the team fostered increasingly sophisticated class-
room discourse (and teachers’ understanding of how to promote it)
around challenging inheritance problems on the Dragon Investigations.
They did so by exploiting (1) the class’s collective familiarity with
GenScope’s organisms and representations of genetic information; (2)
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students’ motivation to determine whether they solved problems cor-
rectly; and (3) the scaffolding of the answer explanations. At the end of
the first GenScope assessment project, students in most of the observed
GenScope classrooms were routinely engaging in relatively sophisti-
cated argumentation about inheritance.

Given the difficulty of fostering worthwhile discourse and argumen-
tation in science classrooms (Duschl & Gitomer, 1997), the project’s
increased success in this regard was encouraging. Even more encour-
aging were the corresponding increases in gains on the far-transfer
NewWorm assessment. Unlike the earlier implementations, many stu-
dents successfully solved some or all of the challenging effect-to-cause
problems. The final round of implementations yielded a 3.1 standard
deviation (SD) gain on the NewWorm in a class that participated in
feedback conversations. This was significantly greater than the 2.2 SD
gains in another class taught by the same teacher who used a more
conventional review of the Dragon Investigations. Meanwhile, similar
students in the same school whose teacher used the existing textbook
curriculum gained just 1.3 SD (Hickey et al., 2003). Given that most
secondary biology students seldom achieve the level of reasoning
attained by most of the GenScope students, this was encouraging evi-
dence about the value of our emerging efforts to use new forms of
assessment to improve students’ understanding and achievement.

An obvious issue in this first study was that the introduction of the
Dragon Investigation and associated formative feedback compromised
the validity of student performance on NewWorm assessment as evi-
dence of “far” transfer. In other words, the NewWorm’s close align-
ment with the content and representations in the Dragon
Investigations compromised the NewWorm’s validity in cross-curricu-
lar comparisons with non-GenScope classrooms. This concern was
addressed in a second multiyear effort to further refine and validate
this new “discursive” approach to formative feedback (Hickey, 2001).
For this project, an additional assessment was developed using a strat-
ified random sample of released genetics items from the SAT II Biol-
ogy Subject Area test and the NAEP science assessments (including
the aforementioned NAEP item). As these new items were broadly
aligned to the relevant state science standards and were entirely inde-
pendent of any curriculum, the assessment offered a valid proxy for
criterion-referenced achievement tests designed to target those same
standards. This included the federally mandated achievement test, as
well as the science subtest of the high school graduation test that
participating students had to pass in order to receive their diploma.
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Now that we have described the initial research context in which
this approach was first developed, we will introduce the broader theo-
retical framework which emerged around these efforts before discussing
turther refinements of the Dragon Investigation discursive assessments
and subsequent performance on the NewWorm and “proxy” achieve-
ment tests.

A Sociocultural Assessment Framework

In proposing and implementing the second GenScope Assessment
Project, several key insights emerged and a comprehensive framework
for evidence-based reform began to take shape. These insights and the
nature of the framework reflected the influence of sociocultural views
of knowing and learning, which were beginning to be widely appreci-
ated at the time (e.g., Greeno & MMAP, 1998; Wenger, 1998). In
particular, the following characterization of the “ideal” functions of
different types of assessments drew from the comparative characteriza-
tion of sociocultural views outlined in Greeno, Collins, and Resnick
(1996; also Case, 1996).

Multiple Levels of Assessment

The most important feature of the new assessment framework was
the identification of multiple assessment “levels,” characterized, in
part, by how close their representations of content are to curricula
(i.e., “distance”). The research team began characterizing the three
types of assessments in the project using the levels defined in a summa-
tive evaluation conducted by Ruiz-Primo, Shavelson, Hamilton, and
Klein (2002): immediate, close, proximal, distal, and remote. While our
characterization shared the underlying continuum of increased “dis-
tance” from a given curricular routine, the levels were reconceptual-
ized. In the original characterization, immediate-level evidence was
obtained by analyzing the artifacts that students generated in science
classrooms (reports, worksheets, etc). As shown in Table 1, immediate-
level assessment in the revised characterization concerns the collective
discourse that takes place when specific curricular activities are
enacted. In our case, this consisted of the informal observations that
the researchers and teachers had been making while students worked
together to complete the inquiry-oriented activities using the Gen-
Scope software.

Close-level assessment in our framework concerns students’ concep-
tual familiarity and participation in relevant discourse after a particular
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activity is completed (as supported by our near-transfer Dragon Inves-
tigations). In contrast, proximal-level assessments concerns the broader
conceptual understanding targeted by an entire curriculum (as in our
far-transfer NewWorm). This differed from distal-level assessments that
concern student achievement on the targeted content standards (as in
our proxy achievement test). Finally, remzote-level assessments concerned
achievement gains relative to broader populations from one year to the
next (as measured by norm-referenced tests, which has yet to be con-
sidered in the project).

At this stage, the research team also began using the notions of
orientation and timescale to understand and characterize the difference
between assessment levels. As shown in Table 1, each of the five assess-
ment levels is oriented towards an increasingly broader characterization
of activity: events, activities, curriculum, standards, and achievement,
respectively. Lemke’s (2000) notion of timescale helped further distin-
guish each level’s formative potential by framing the temporal context
in which assessment evidence is most relevant and useful (Zuiker,
Hickey, Kwon, Chapman, & Barab, 2005). As shown in Table 1, the
relative timescales associated with each level are minutes, days, weeks,
months, and years, respectively.

"This notion of assessment “distance” (i.e., levels), along with orien-
tation and timescale, define three distinct theoretical continua. As elab-
orated in Hickey, Zuiker, Taasoobshirazi, Schafer, and Michael (2006),
it is assumed that the formative value of a particular assessment is
maximized when it defines a discrete location along the continua and
when the appropriate orientation and corresponding timescale for that
location are identified. In other words, insights from three different
theoretical continua are combined in order to define one assessment’s
ideal function(s). For example, the formative potential of immediate-
level/event-oriented observations of discourse during a specific event is
greatest while the activity is still being enacted—a timescale of minutes.
In contrast, close-level/activity-oriented assessments like the Dragon
Investigations are completed after the activity is completed. As such,
their formative potential operates on a longer timescale, roughly cor-
responding to days. This is different still from proximal-level/curriculum-
oriented assessments like the NewWorm that are completed following
the entire curriculum. This longer timescale makes them more useful
for refining curricula and guiding formal review and remediation, but
less useful for directly supporting student learning. Finally, the much
longer timescales of distal-level/standards-oriented criterion-referenced
tests and rermote-level/achievement-oriented norm-referenced tests render
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them nearly useless for directly supporting student learning, but high-
lights their respective value for evaluating both the impact of different
curricula and the impact of different policies on student achievement.
"Table 1 summarizes additional insights about the ideal formative poten-
tial of assessments at each level. More details are included in Hickey
etal. (2006) and additional examples are included in the succeeding
sections.

Another key notion that emerged in this effort was a “unidirec-
tional” assumption about transfer of learning from formative feedback.
As elaborated in Hickey and Pellegrino (2005), this means that learning
around more familiar representations of content knowledge (i.e., feed-
back on our close-level Dragon Investigations) will transfer more
readily to semi-familiar representations of that knowledge (i.e., solving
corresponding problems on our proximal-level NewWorm) than its
converse. Likewise, proximal-level formative feedback (i.e., remediation
and review based on the NewWorm) should transfer more readily to
more abstract, unfamiliar representations of that knowledge (i.e., the
corresponding distal-level achievement test items).

This assumption about knowledge transfer has yet to be directly
supported by empirical evidence (and may not be amenable to gener-
alizable proof). Nonetheless, it has lent itself to a coherent organiz-
ing framework for impacting performance on distal-level measures of
achievement across a number of studies (as elaborated in the suc-
ceeding discussions). This assumption underlies our core strategy for
evidence-based reform. In essence, (1) existing activities are orga-
nized around close-level/activity-oriented classroom assessments and
discursive formative feedback rubrics with an eye toward targeted
content standards. These are then (2) used to aid students’ participa-
tion in specified forms of collective discourse, in order to (3) increase
performance on proximal-level/standards-oriented classroom assess-
ment through expanded ways to understand and make sense of sub-
ject matter. Subsequently, (4) more conventional formative feedback
practices around the proximal-level assessments are used to advance
individual students’ understanding by supporting remediation,
addressing misconceptions, and refining curriculum, in order to (5)
increase the number of students meeting criteria on high-stakes
achievement tests. Ideally, such an effort is also (6) evaluated by
research that documents corresponding gains on norm-referenced
achievement tests. The next section describes the research methods
that make this seemingly unwieldy process surprisingly coherent and
manageable.
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Iterative Refinement of Formative Assessment

Our efforts to increase student learning via formative feedback build
on design-based research methods (e.g., Barab & Squire, 2004; Cobb,
Confrey, DiSessa, Lehrer, & Schauble, 2003). Before formally testing
whether or not formative feedback helps enhance achievement (i.e., at
the distal level), we iteratively refine the formative functions of the
various levels. Essentially, we “engineer” (Burkhardt & Schoenfeld,
2003) the formative function of assessments at one level to help maxi-
mize initial performance at the next level. In the case of the close-level
assessments, this means attempting different strategies for enhancing
discourse during the close-level feedback conversations and then
searching for evidence of those improvements in problem-solving per-
formance on the proximal-level NewWorm assessment.

One of the most useful ideas regarding this iterative refinement is
the value of increasingly formal design cycles within particular projects,
where the insights, practices, and accountability associated with each
cycle are incorporated into subsequent cycles. This aspect of our
approach was first formally defined in a subsequent project (Hickey,
2003) involving three multimedia science curricula developed by the
NASA-sponsored Classroom of the Future program. The overall frame-
work is currently being refined in studies involving the Quest Atlantis
multiuser virtual environment for elementary and middle school stu-
dents (Barab, Herring, Hickey, & Blanton, 2004). It is also being refined
and more formally evaluated in the context of its application to the
entire fifth-grade Everyday Mathematics curricalum (Hickey, Mewborn,
& Lewison, 2005).

While the iterative refinement framework was not formalized at
the outset of the second GenScope project, the three annual GenScope
implementations did follow roughly the same cycles. The following
description includes examples and findings from all three projects, but
draws most strongly from GenScope, with particular attention to the
initial implementation cycle, because it focuses most strongly on inno-
vative discursive assessments and related tools for scaffolding
discourse.

Implementation cycle. The first cycle focuses on curricular activities
and close-level assessments with the goal of promoting discursive prac-
tices and maximizing students’ performance on the proximal-level
assessments (e.g., the NewWorm assessment). The research team works
intensively with one or two teachers and relies mostly on discourse
analytic methods in order to understand and then help teachers and
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students engage in more meaningful collective participation in domain-
specific discourse. Discourse analysis is purposeful, theoretically
informed examination of who says what, how, to whom, and for what
purpose. Our efforts draw strongly from the research literature on
classroom discourse in general (e.g., Gee, 2001) as well as more focused
consideration of discourse in the particular domain in which the authors
are working (e.g., Jiménez-Aleixandre, Rodriguez, & Duschl, 2000;
O’Connor, 2001).

A major part of the implementation cycle is ensuring that clusters
of curricular activities are aligned to targeted content standards, and
then creating close-level assessments and corresponding answer explan-
ations. It has been found that this relatively informal process of align-
ment provides useful guidance as to how the specific activities should
be enacted. In other words, this framework prompts curriculum design-
ers and teachers to carefully consider the discourse that should emerge
during the activity when designing the close-level assessments and the
subsequent discourse that should be possible after the activity has been
completed. The process and resulting materials help teachers and
researchers to adjust the enactment of curricular activities “on the fly”
to prepare students to participate successfully in the corresponding
close-level investigation.

Many of these refinements are based on teachers’ suggestions as
we work with them quite closely during the initial implementation
cycle. The close-level assessments provide teachers with useful evi-
dence for shaping their own refinements to practice, and teachers are
encouraged both to review the close-level assessment and answer
explanations before enacting the targeted activities and to refine their
enactments continuously. As relationships between teachers and the
research team develop, teachers readily provide suggestions that are
helpful in their own class and which often generalize to other classes
(and projects) as well. Our goal for teachers is to initiate ways to
scaffold discourse or to “take over” from the researchers. Teachers
know their students better and have far more experience working
with their curriculum’s goals.

Videotaping classroom interaction has played a central role as evi-
dence for refining discourse practices and for beginning to validate the
impact of various refinements. Discourse analysis of videotaped feed-
back conversations around one of the NASA science curricula, for
example, revealed how subtle aspects of teachers’ strategies for engaging
students in feedback conversations (e.g., “inserting” specific content
when conversations began to falter) and students’ ways of engaging the
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topic with each other (e.g., stating answers and moving on versus ques-
tioning each other’s reasoning) led to dramatic differences in students’
participation and discourse (Anderson, Zuiker, Taasoobshirazi &
Hickey, in press). As the implementation cycle progresses, the focus
moves toward ensuring that collective discourse around the close-level
assessments does indeed support individual performance on the proxi-
mal-level assessments.

A range of design strategies is available for attempting different
refinements and searching for evidence of improvement. For example,
when teachers are working with more than one classroom, comparisons
from one class period to the next can be used to informally refine some
features, such as student grouping (whole class versus small group,
homogeneous versus heterogeneous groups, etc.). Modifications
from one close-level assessment to the next can also be carried out
and examined, through, for example, changes to item formats (e.g.,
open-ended versus multiple choice) or the explicitness of the answer
explanations.

Another focus of the implementation cycle is on the various tools
that are developed for scaffolding discourse around close-level assess-
ments. One strategy explored in the GenScope project was showing
students video clips of themselves and their classmates that illustrated
the features of good feedback conversations (Schafer, Kruger, Hickey,
& Zuiker, 2003). This “video feedback” method initially seemed quite
helpful and the process of selecting the clips helped the team appreciate
important aspects of feedback conversations. The individual turns in
the recorded feedback conversations were subsequently coded as being
off-task, meutral, procedural, factual, argumentation within GenScope, and
argumentation beyond GenScope. Analyses revealed only modest improve-
ments in discourse (i.e., greater proportion of argumentation) in the
classes that received video feedback, and students in those classes did
not show larger gains on the NewWorm assessment. While the authors
came away convinced that video-based scaffolding had value, the mod-
est gains along with concerns over privacy and logistics in using actual
video convinced us to pursue other strategies.

Of course, there are a vast range of tools and techniques that edu-
cators and researchers have advanced for supporting classroom dis-
course. The lessons from the initial video feedback study have been
used to create animated video-coaches for specific close-level assess-
ments that illustrate high- and low-quality enactments of that specific
teedback conversation (Taasoobshirazi, Zuiker, Anderson, & Hickey,
2006). We have experimented with a wide range of tools, following ideas
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from previous research, prior implementations, and the teachers. The
central point of this study is that the context of the close-level assess-
ments, the opportunity to refine and test strategies across classes and/
or assessments, and the evidence provided by proximal-level perfor-
mance provide an ideal context for using and systematically refining
these strategies.

We have also tried out a range of “conversation rubrics” and asso-
ciated activities, both with and without video-based examples. In the
elementary mathematics project, we are currently refining a rubric that
defines the four aspects of group discourse (explaining, listening, chal-
lenging, and reflecting). After each feedback conversation, students
review the rubric, informally reflect on their group’s discourse along
each dimension, and select an aspect of their conversation to work on
the next time. Initial results suggest that the rubric is helpful in sup-
porting the students’ “reflexive awareness” about their discourse and
has promise as a pedagogical tool for promoting and understanding
discursive practices (Anderson, 2007).

Even as refinements become more focused on enhancing individual
understanding in the subsequent cycles (discussed in subsequent sec-
tions), it is important to continue attending to the collective aspects of
student learning. For example, the act of selecting clips for the video
feedback study described previously helped us realize that the ways
students negotiate transitions between items during feedback conversa-
tions crucially affected the overall quality of the discourse. Not surpris-
ingly, groups tended to move on once they had reached consensus on
the correct answer. This led to a core strategy of encouraging groups
to stay with an item until every member had convinced the group that
they understood everyone else’s reasoning and, hopefully, why some of
the answers were more accurate than others. The specific point in this
example is that the manner in which students collectively negotiated
the routine of the feedback conversation also represented a form of
learning, and a focus on reasoning over answers-as-products supported
this learning. Had we focused prematurely on individual concept learn-
ing during the feedback conversations, this collective aspect of learning
that may ultimately be more important might have been overlooked.
We will return to this point in the conclusion.

One crucial decision is whether to pursue distal-level achievement
data during the initial implementation cycle. In our studies, we have
continued to do so in moderation by first constructing distal-level proxy
tests from assembled pools of released items that are aligned to targeted
standards and then randomly sampled to construct tests that can be used
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in pre-post designs. These tests are used to ensure distal-level impact
prior to evaluating that impact on standardized criterion-referenced
tests. Constructing the tests forces the research team to grapple with
the content standards that the curriculum will target and how they are
manifested on other distal-level tests. However, just as the summative
functions of external tests undermine the formative potential of class-
room assessments (Black & Wiliam, 1998), focusing on distal-level
evidence can undermine the efforts to scaffold collective discourse (by
prematurely focusing on individual understanding). Furthermore, gains
on distal assessments (and possible proximal assessments as well) are
likely to be disappointing in the initial implementation cycle.

In the second GenScope assessment project, the students in the focal
teacher’s four classrooms during the initial implementation cycle gained
0.65 SD on the proximal-level NewWorm assessments. This was sub-
stantially less than the gains routinely obtained at the end of the first
project, but more than double the 0.25 SD gains on the NewWorm
later documented in the comparison classrooms at the same school.
However, the GenScope teacher’s students gained just 0.21 SD on the
distal-level achievement test, less than half the 0.57 SD distal gain in
the comparison classrooms. Similar findings were obtained in the initial
implementation cycles across the NASA projects and with the Quest
Atlantis project (Barab, Sadler, Heiselt, Hickey, & Zuiker, 2007).

The goals of the implementation cycle illustrate how a discursive
approach to assessment provides a potentially useful extension to con-
ventional notions of accountability. The goal of this cycle is to leave
students and teachers with useable knowledge about how to participate
in productive discourse during the curricular activities and close-level
assessments, helping them to use that knowledge to continually improve
that discourse. Specifically, classrooms should appreciate that individu-
als will excel on proximal assessments (e.g., formal exams) if they first
work together to support each other’s participation in discourse and
argumentation around close-level assessments and activities. It is in this
sense that this first cycle should establish informal “student-oriented”
accountability where students hold each other accountable for their
collective participation in domain-specific classroom discourse.

Experimentation cycle. The next refinement cycle defines a scalable
suite of activities, assessments, and scaffolds that ultimately has resulted
in the largest gain on students’ distal-level achievement. The various
tools and strategies that emerged in the implementation cycle are more
formally examined to confirm their value and support further refine-
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ment. Ideally, additional teachers are asked to implement, using a more
sustainable level of research resources and support. Working with
implementation teachers, we design appropriately complex studies to
help define a version of the approach that is both scalable and has the
largest impact on achievement.

One pressing issue that we are currently exploring in the elementary
mathematics project concerns feedback on the proximal-level assess-
ments. As curriculum-oriented assessments, they provide teachers with
useful evidence about certain ways each student understands the core
concepts and skills targeted in the curriculum. They also provide the
research team with useful evidence about the impact of the activities
and close-level assessments. In addition to supporting more formal
remediation by the teachers, proximal assessments also have formative
potential for confirming or adjusting students’ understanding or mis-
understanding of targeted concepts. Specifically, we presume that feed-
back conversations following students’ completion of the proximal
assessments might ensure that the students’ learning of concepts in
curricular contexts transfers to a range of subsequent contexts, includ-
ing high-stakes tests, because of the deepened understandings we think
such discourse and reflection provide. For example, careful assembly of
proximal-level items and careful wording of the corresponding answer
explanations can help students appreciate common misconceptions and
see how item writers exploit those misconceptions to prompt some
students to select the incorrect response.

Despite the potential of proximal-level discursive feedback, it turns
out to be a challenging activity to support, and it may confound other
goals for the proximal-level evidence. Therefore, we are attempting to
gather evidence of its distal-level impact. In the elementary mathemat-
ics project we have attempted several quasi-experimental designs,
including within-class/between-student designs that counterbalance the
order of the proximal assessment and its feedback with the distal test,
and examine whether test scores are higher when they follow proximal-
level feedback. An alternative design that requires fewer students but
more testing time is administering the test before and after the proximal
assessment and feedback. We have already documented modest gains
on distal tests with such designs (Hickey & Cross, 2006). Given that
distal-level assessments by their nature are quite insensitive to any
short-term interventions and that the proximal feedback conversations
only lasted 30 minutes, we are now vigorously pursuing this aspect of
our innovation in other current projects.
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Another feature of the experimentation cycle—adding additional
implementation teachers—naturally leads the research team to more
formally address professional development as well. The feedback con-
versations provide a useful context in which the enormous range of
prior research on professional development can be considered. Reflect-
ing our focus on classroom discourse, we have found that resources for
language arts education (e.g., Leung & Mohan, 2004) are particularly
relevant. Video technology is promising for professional development
as well because it can provide teachers with salient examples and bench-
marks of ideal (and problematic) enactments of feedback conversations.
Building on the inspiration and ideas of others (e.g., Sherin & Han,
2004), we have experimented with quite a few strategies in this regard.
One key finding alluded to earlier is that “live” video collected during
a research project presents significant issues of privacy and consent.
While negative examples are powerful tools for helping educators
appreciate the nuances in the positive examples, unflattering clips from
actual classrooms cannot be incorporated into professional develop-
ment. A promising alternative has been to work with research partici-
pants to “reenact” feedback conversation. Such video is collected under
the auspices of a dramatic event. As reenactments make modest
demands on acting ability, they may be a promising alternative to the
prohibitively expensive dramatic productions (Hickey, Wallace, Hay, &
Recesso, 2002).

In terms of accountability, the implementation cycle aims to estab-
lish “student-centered” accountability around the close-level assess-
ments. In contrast, the experimentation cycle should establish a
“teacher-centered” accountability arou