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Peter Freebody and Margery Hornibrook (later
in this issue) raise the following question: What kind
of research can guide educators and policymakers
with a commitment to literacy and social justice?
They address their question by drawing our atten-
tion to policy actions being taken in Australia and
New Zealand regarding the use of advanced tech-
nologies to support reading instruction. In my mind,
this question raises other important issues for the
reading research community. These include, but are
not limited to, clarity about the measurement and
modeling of reading comprehension and the devel-
opment of multilevel theory to support reading in-
terventions at scale. My response to their question is
to take on the more mundane task posed by the lat-
ter issue: the need for clear multilevel theory to sup-
port policy efforts. I specifically address this need
here. In doing so, I draw on my experiences as pro-
gram director responsible, along with my colleagues
at the Interagency Education Research Initiative
(IERI), for the oversight of recent scaling efforts in
U.S. schools for research interventions in the content
areas of reading, mathematics, and science.

Research in the development and testing of
multilevel models has increased dramatically in the
past 15 years (Raudenbush & Bryk, 2002), yet there
have been relatively few efforts made that provide a
broad multilevel theoretical framework for education
research, let alone reading research. For the purposes
of this article, I define multilevel reading research as
“reading research that links teacher and student be-
havior, and honors both of these units and the link-
ages across these units theoretically and empirically.”
For the purposes of this presentation, I confine the
discussion to two-level models. I do this solely for
the purposes of clarity.

Multilevel theory building represents a sub-
stantial challenge to educational researchers trained
to think “micro” (i.e., psychologists in particular and
reading researchers in general), or to think “macro”

(i.e., sociologists), but not to think “micro and
macro” (e.g., see Barr & Dreeben, 1983, who try to
apply both reading and organizational theory to
learning to read). Given the training of those in-
volved in reading research and the tradition of re-
search in the community, cross-level theory building
is a challenge. However, the problems of education
and of reading interventions are invariably multilevel
in nature. Students are nested in reading groups, and
reading groups are in classrooms, where instruction
is provided. Alternatively, instruction is provided by
reading specialists in small groups distinct from the
classroom. When instruction is provided to groups
of individuals (in their classroom or remotely), then
the problem under study can be configured so as to
address this nested or multilevel structure. 

In this article, I describe some of the possible
components needed to develop multilevel theory
that support the scaling of reading interventions.
Scaling can be defined in a number of ways: depth,
sustainability, spread, and shift (see Coburn, 2003). I
treat “scaling” here as it has been traditionally de-
fined—that is, simply to increase the number and
types of sites in which the intervention is being stud-
ied. This traditional definition of scale, correctly
considered by Coburn as theoretically noncomplex,
still considerably increases the complexity of the
phenomenon to be studied for intervention re-
searchers. This is because it is highly unlikely that in-
terventions will be delivered with the same degree of
fidelity as is true in smaller studies of the same inter-
vention. 

In contrast to the assumption that the interven-
tion can be estimated as a fixed effect, these problems
are best dealt with theoretically and empirically. This
can be done by explicitly understanding and account-
ing for the multilevel structure inherent in the data
and developing clear and coherent multilevel theory.
Briefly, the elements of such multilevel theory I ex-
amine here include the what, the how, the where, and
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the when of such studies. The list is not exhaustive,
but rather it points to the need for such theoretical
development. Reading research is multilevel by na-
ture because of the naturally occurring nesting in
reading data. Few, if any, researchers explicitly lever-
age this multilevel structure to support theoretical de-
velopments in the study of reading interventions.
Currently, the multilevel structure of reading data is
either ignored or is utilized to reduce bias and better
estimate our statistical models. However, the time is
now ripe for the development of more sophisticated
theory as we begin to implement reading interven-
tions at scales never seen before.

Multilevel theory building 
in reading

Multilevel theory is neither always needed nor
always better than single-level theory. Micro theorists
may articulate theoretical models capturing individual-
level processes that are invariant across contexts, or
they may examine constructs and processes that have
no meaningful parallels at higher levels. This is true
for much of the interventionist experimental work in
reading, where the implementation researchers train
two to four reading specialists to implement the in-
tervention. The veracity of this line of work entails
assuming that treatments have fixed effects and that
covariates used in the estimation models do not vary
across reading groups or classrooms. Here the student
is used as the sole unit of analysis, and issues associat-
ed with implementation where the teacher is also an
analytic unit are temporarily dismissed as unimpor-
tant. In such cases, where the assumptions can be
met, multilevel theory building is not necessary.

Reading theorists may also find it impractical
to develop multilevel models for processes, relation-
ships, and outcomes new to educational science.
That is, when tackling phenomena previously unex-
plored in the reading literature, a theorist may find it
helpful to act initially as if the phenomena occur at
only one level of theory and analysis. In this way, a
theorist temporarily restricts his or her focus, putting
off consideration of multilevel processes for a period.
It should be noted that, until recently, reading re-
search mapped to this situation. That is, many read-
ing researchers operationalized the design of their
studies so that the student became the sole unit of
analysis. This afforded enormous control to the re-
searcher but assumed that treatment fidelity was not
an issue. Here the researcher controlled the fidelity

of implementation by varying the duration and in-
tensity of the training process.

Use of this strategy when bringing the inter-
vention to scale may be quite different, and depend-
ing on how tight the funding flow is, the strategy
may be impossible to implement in practice. In stud-
ies at scale, the researcher has to evaluate whether the
student is the only unit under study, and whether
the effect to be estimated at the level of the teacher
(or classroom) is always a fixed effect. This evalua-
tion will cause the researcher to address the multi-
level issues inherent in the proposed line of work.
Consequently, the time may now be ripe for explicit
multilevel theory building, for the scaling of reading
interventions requires such theory.

Reading environments in schools are hierarchi-
cally nested (students in groups, groups in class-
rooms, classrooms in schools, and so on). The set of
individual-level phenomena that are invariant across
these contexts is likely to be smaller than we would
like. Similarly, the set of group- or organization-level
phenomena that are completely uninfluenced by
lower levels is also likely to be small. Failure to ac-
count for such effects when they exist will, of course,
yield incomplete or misspecified models.

What might good multilevel theory 
look like?

By definition, multilevel models are designed
to bridge micro and macro perspectives. Such mod-
els must accurately specify relationships between
phenomena at higher and at lower levels of analysis
(for example, individuals and groups, groups and or-
ganizations, and so on). Accordingly, a multilevel
theoretical model must specify how phenomena at
different levels are linked. Links between phenomena
at different levels may be top down or bottom up.
Top-down theories include what teachers do in in-
structional groups and how this behavior varies
across teachers (e.g., the number of groups used,
their composition, and the allocation of time to
phonics by group). Theories may include both top-
down and bottom-up processes (and these will come
to bear in the design of reading interventions).
Analytically, however, the researcher is presently con-
fined to top-down estimation procedures. These in-
clude Hierarchical Linear Modeling (Raudenbush &
Bryk, 2002), Multilevel n (Goldstein, 1995), and the
PROC MIXED procedure (Singer, 1998), to name
but a few. Consequently, I focus attention solely on
top-down processes. This is not to say that bottom-
up, or emergent processes, do not play a critical role.
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Rather, this focus highlights the state of the statistical
art and our need to theorize, when relevant, in a way
that optimizes the value of the analytic tools at our
disposal. While we can theorize about the effects of
bottom-up processes, we cannot estimate these ef-
fects statistically.

What outcomes?
The first step in the building of multilevel the-

ory building is the “what.” Put simply, on what
should multilevel theory building and research fo-
cus? The possibilities are clearly endless, reflecting
the full breadth of processes, behavior, and theory
relevant to reading. For reading researchers involved
in implementation studies, I believe that the focus of
multilevel theory building must now begin to center
on how children learn to read with comprehension
and how we, as researchers, theorize, measure, and
analyze this learning. The learning on the part of the
research community must draw on studies of reading
comprehension along with studies of decoding. As
noted in the first paragraph, the measurement of
reading comprehension is still a critical concern for
the reading community (see Snow, 2002). The fu-
ture work in the area will include not only the mea-
surement of comprehension at fixed points in time
but also the conceptualization and development of
measures of comprehension that allow for the valid
capture of change over time. When viewed in this
manner, a further layer of multilevel theorizing can
be considered, as multilevel estimating tools allow
for the analysis of student growth (i.e., student de-
velopment) over time. 

Put simply, with good measures of comprehen-
sion that are sensitive to change over time, the re-
search community will be better able to build and
test multilevel theories that explicitly look at student
developmental rates as the outcome measure of inter-
est. In sum, student growth in reading comprehen-
sion can be analyzed from a multilevel perspective
(Raudenbush & Bryk, 1988). Consequently, as noted
above, the measurement of comprehension is critical
to the future of reading research. Again, the develop-
ment of these measures must serve two distinct pur-
poses: They must be able to validly and reliably
distinguish between students at fixed points in time,
and they must also distinguish validly and reliably the
developmental trajectories students take as they learn
to read with comprehension (should such trajectories
exist in reality).

The influence of context: Top-down
processes

Each level of an educational system is embed-
ded or included in a higher level context. Thus, in
reading, individuals are embedded within groups
and groups within classrooms. In addition, we find
classrooms within schools (or school types) and
schools within environmental niches and school dis-
tricts. Top-down processes describe the influence of
higher level contextual factors on lower levels of the
system. Higher level units (e.g., teachers) may influ-
ence lower level units (e.g., students) in two distinct
ways: (1) Higher level units may have a direct effect
on lower level units, or (2) higher level units may
shape or moderate relationships and processes in
lower level units.

Classroom teachers have a direct effect on the
behavior of their students when they determine the
accepted patterns of student interaction and work
behavior in a reading group. The same teachers have
a moderating effect on lower level relationships when
the relationship between two lower level constructs
changes as a function of reading intervention. For
example, the relationship between students’ individ-
ual levels of engagement and performance may vary
across classroom contexts as a function of a chosen
and well-executed implementation strategy (e.g., see
Fletcher, 2005; Slavin, 2004). In contexts that pro-
vide autonomy and equal access to rich intellectual
resources, student engagement may be associated
with performance. However, in contexts that are low
on autonomy and on access to intellectual resources,
there are likely to be constraining effects of student
engagement on performance, weakening the pro-
posed relationship. Being specific about these forms
of influence when bringing a reading implementa-
tion to scale is critically important. These cross-level
influences provide theoretical and testable insight on
the life of the intervention only when they are ex-
plicitly acknowledged and tested.

What is the role of time?
Time is rarely an overt theoretical considera-

tion in either single-level or multilevel models of ed-
ucational interventions (Sloane, 1993). This is as
true in reading research as it is in other areas of edu-
cational research. Yet it is clearly the case that stu-
dent (and teacher learning) is influenced and shaped
by time. Here I explore two ways in which time may
be incorporated into a multilevel model to increase
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the rigor and effectiveness of the multilevel theory-
building process.

Time as a boundary condition or
moderator

Many grouped phenomena have a unidirec-
tional effect on higher or lower level organizational
phenomena, but multilevel relationships may not al-
ways be so simple. Instead, over time the relationship
between phenomena at different levels may change
in direction. As researchers, we may ask ourselves
this question: Does motivation to succeed come be-
fore achievement? Alternatively, we could ask it the
other way around: Does high achievement produce
higher motivation? These alternative renderings of
the research question highlight the critical issue of
causal order. This is also true for higher level
(macrolevel entities) and the linkages across these
levels. Put simply, a given theoretical phenomenon
may appear to originate at a higher or lower structur-
al level according to the theorist’s assumption about
the current time point in a stream or cycle of events.

Paralleling the above example, the role a read-
ing intervention plays on the relationship between
individual motivation to read and a student’s
achievement in reading comprehension will likely
vary over time. For example, the mediating role of
motivation on reading achievement for the good
reader may be very different from that for the strug-
gling reader. The researcher needs to be theoretically
explicit about the role of the proposed intervention
(i.e., a group-level variable) in mediating the estimat-
ed relationship between motivation and achievement
that occurs for individuals within groups. 

A failure quite common to intervention re-
search is to assume that the mediating effects, if esti-
mated at all, are the same for all readers. When
effects are presented in this manner, the researcher
assumes that temporality is not an issue. In a unilevel
model (e.g., with students as the analytic entity), one
would generally present the measure of motivation as
a covariate (introduced to reduce between-person
differences) rather than as a mediating variable.
Consequently, it is important that the researcher be
as clear as possible in outlining the role of the chosen
variables and the temporal scope of the intervention.
Where possible, the theorist must explicitly specify
the temporal reference points with respect to the
multiple groups the intervention is meant to assist.

Variations in the time scale across levels
Differences in time scales affect the nature of

links among levels (Simon, 1973). Lower level phe-
nomena tend to have more rapid dynamics than
higher level and, for that matter, emergent phenom-
ena. This makes it easier to detect change in lower
level entities. For example, models of school change
take more time to develop than does individual
learning as a consequence of said change (Slavin,
2004). The timing of evaluations that try to simulta-
neously capture school-level, teacher, and student
measures must employ research designs that are sen-
sitive to the temporal requirements of the multilevel
theory being tested. This is one likely reason why
top-down models predominate the survey literature
on schools and the process of schooling. An interest-
ing implication of this effect of time scale is that
phenomena at different levels may manifest at differ-
ent points in time. Researchers must be overt about
their theoretical tradeoffs, and research designs must
be sensitive to the temporal requirement of the pro-
posed theory.

Conclusion
Argument by assertion is invariably a poor

strategy for theory building. Argument by logical
analysis and persuasion—argument that explains
why—is always preferable. Being explicit about the
models we theorize, build, and test is important. In
multilevel theory building, explaining why is not
merely preferable but essential. Educational multi-
level theory and reading interventions conducted in
nested settings draw on multiple subdisciplines
(e.g., in education, cognition, neuroscience, psy-
chology, and sociology). Therefore, the unstated as-
sumptions in a multilevel theory may be obvious to
the members of one subdiscipline but not to the
members of another, who are equally interested in
the new multilevel theory. One could argue that,
among other concerns, assumptions such as these
separate the work and harden the debate between
cognitivists and socioculturalists found in the read-
ing research literature. 

In addition, multilevel data analysis has been
the subject of considerable and continual debate.
Many of the controversies and problems associated
with multilevel research are based on misspecifica-
tions or misalignments among the theoretical level of
constructs, their measurement, and their representa-
tion for analysis. The nature of these misalignments
is well documented elsewhere (Burstein, 1980;
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Firebaugh, 1979; Freeman, 1980: Robinson, 1950;
Thorndike, 1939). For example, the blind aggrega-
tion of individual-level measures to represent group-
level constructs can be problematic and needs to be
thought through theoretically. Misalignments de-
grade construct validity and generate concerns about
generalizability. To build theoretical models that are
clear and persuasive, scholars must explicate the na-
ture of the constructs. Precise explication lays the
foundation for sound measurement.

In addition, conflicts exist regarding the best
way to analyze multilevel models (see Kreft &
DeLeeuw, 1998). Consequently, research design and
analytic strategies need to be aligned with the levels
inherent in these models. However, these debates are
often quelled in the presence of carefully and fully
explicated theoretical models that make the choice of
analytical strategy clear (Raudenbush & Bryk,
2002). Thus multilevel reading researchers must
specify not only what, how, where, and when, but
also when possible and why. For example, why are
relationships in the model conceptualized as top
down rather than bottom up? Earlier, I noted that
this could be due to software constraints. Why are
predictors assumed to have immediate rather than
long-term consequences for the outcomes of interest?
The list goes on.

Nearly as important as the question of why,
and perhaps even more interesting, is the question of
why not. Why might bottom-up processes not yield
a group-level property? That is, why might members’
perceptions not converge to form a shared unit of
measure (e.g., aggregates for school-level reading
achievement in whole-school interventions like that
of Success for All)? Why might top-down processes
not constrain relationships in a reading group? If im-
plementation requires a high degree of teacher
knowledge or training for fidelity, then explicitly
measuring and testing for the degree of fidelity is
critical to the theory, the intervention, and to later
implementations of the reading intervention. Why
might predictors hypothesized to be influential over
time prove instead to have immediate consequences?
In exploring why not, reading researchers will likely
refine their models to incorporate important insights
and nuances related to the practice of implementa-
tion. This extra effort will help add clarity and depth
to their multilevel theory building and, in parallel, to
the building of a science for the study of how read-
ing interventions that depend on classroom teachers
work to effect student learning.

Finally, one might ask, what happens to the in-
dividual reading researcher if the proposed model for
understanding the scaling of reading interventions

should come to pass? The answer is quite simple.
The role of the individual independent researcher
will not go away. Basic research will still need to be
conducted. It is clear that there is much measure-
ment ahead (e.g., particularly in the area of reading
comprehension). Moreover, the necessary small-scale
studies to support the development of interventions
need to be conducted. However, critical questions
and answers regarding the implementation of this
basic research in classroom settings will be conduct-
ed in an interdisciplinary manner and serve to pro-
vide important and critical feedback to the ongoing
work of the single investigator. This feedback loop
should allow for a more seamless process between ba-
sic laboratory work and classroom intervention work
before the scaling of interventions are undertaken
(Brown, 1992). The proof of the pudding will, of
course, be in the eating.
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