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The authors conducted a small-scale randomized control trial (n = 31 teach-
ers) of Online Content-Focused Coaching, an intervention consisting of an on-
line workshop followed by multiple cycles of remote video-based coaching, to
support dialogic text discussions. Findings demonstrate the efficacy of Online
Content-Focused Coaching in three different ways. First, the authors’ analy-
ses, after accounting for differential attrition among groups, demonstrate an
existence proof for effects of the intervention on both classroom text discus-
sion quality and student achievement. Second, the authors examined and
demonstrated an association between the magnitude of changes in discussion
quality and the magnitude of achievement gains. Finally, the authors propose
and examine evidence to support a theory for how teachers develop adaptive
expertise for facilitating dialogic text discussions. Results show that teach-
ers’ use of transitional and some aspirational discussion moves grew from
baseline to the end of the workshop, with limited growth in the quality of
students’ contributions. Over the coaching phase of the intervention, teach-
ers’ facilitation moves grew substantively, and so did students’ strong contri-
butions. The authors interpret the results to suggest that the workshop was
critical for developing teachers’ knowledge of the features of dialogism and
that coach-guided reflection was essential for developing teachers’ expertise
at using facilitation moves to elicit student thinking. Findings contribute to a
validity argument for the efficacy of Online Content-Focused Coaching. More
importantly, investigating and describing the process of teaching change is
the study’s main theoretical contribution.

analyze complex texts, actively construct meaning with their

peers, and make inferences based on text evidence are a critical
component of effective reading comprehension instruction (see Murphy;,
Wilkinson, Soter, Hennessey, & Alexander, 2009; Wilkinson, Murphy, &
Binici, 2015). Such discussions (referred to here as dialogic text discus-
sions) build students’ comprehension skills through interactive dialogue
and joint sense making around text events and ideas (R. Alexander,
2006). When teachers prompt students to make sense of complex or
confusing portions of a text, these social processes ultimately emerge as
mental functions that enable students to construct coherent representa-
tions of text meaning. Teachers nurture this developmental process by

Classroom discussions that provide opportunities for students to



posing open-ended questions to students at strategic
places in a text and encouraging students to build on, and
challenge, ideas put forth by their peers. Teachers further
cultivate students’ comprehension skills by asking stu-
dents to analyze and interrogate ideas, explain their think-
ing and reasoning, and back their claims with appropriate
evidence (Goldman, Snow, & Vaughn, 2016; Langer, 1995;
Murphy et al., 2009; Nystrand, 2006). Students, in turn,
respond in longer ways, explain their reasoning with evi-
dence, and connect their ideas to the thinking expressed
by their classmates.

Dialogic text discussions are a stark contrast to tra-
ditional forms of classroom discourse that have charac-
terized reading instruction in the large majority of
classrooms (Applebee, Langer, Nystrand, & Gamoran
2003; Sedova, Salamounova, & Svaricek, 2014). In typical
classroom discussions, teachers pose fact-based ques-
tions with a predetermined right answer and evaluate
each student’s response (Mehan, 1979). This pattern
of discussion, often referred to as Initiate-Respond-
Evaluate (IRE), is teacher-centered in that the teacher
determines who speaks, what is talked about, and what
stands as a correct response. Students respond to the
teacher rather than one another and rarely explain their
reasoning or provide extensive evidence for their ideas.
Unsurprisingly, given the distance between classroom
discourse that nurtures higher level reading comprehen-
sion skills and typical practice, national assessments
have shown that only about a third of fourth-grade stu-
dents are able to integrate information, infer meaning,
and draw conclusions about what they read (National
Center for Education Statistics, 2017).

Because dialogic text discussions are fundamentally
different from traditional practice, transforming class-
room discourse patterns is often a challenging endeavor
for teachers (Kucan, 2009). Research on dialogic instruc-
tion more broadly has suggested that whereas teachers
can readily incorporate new forms of questions in their
discussions, responding to students in ways that expand
their thinking and reasoning is a very difficult skill to
master (Franke et al., 2009; Lefstein, Snell, & Israeli, 2015).
Learning how to respond productively to students
requires not only knowledge of a range of possible talk
moves (questions and rejoinders) but also, more impor-
tantly, the ability to anticipate how a particular talk move
is likely to shape the trajectory of students thinking. This
is important because simply incorporating new talk
moves (e.g., asking open-ended questions) is unlikely to
meaningfully increase students’ discussion participation
and reading comprehension skills (Boyd & Markarian,
2015; Lefstein et al., 2015).

Although substantively shifting patterns of classroom
talk to be more dialogic is challenging, such transforma-
tion is possible. Research has suggested that professional
development interventions that combine formal study
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(e.g., workshops, classes) to develop teachers’ understand-
ing of an instructional model, paired with coach-guided
reflection to implement new forms of instruction, can be
an effective strategy for increasing text discussion quality
(Chinn, Anderson, & Waggoner, 2001; Matsumura,
Garnier, & Spybrook, 2012, 2013; Murphy et al., 2018;
Sedova, Sedlacek, & Svaricek, 2016). Although this research
base provides important insight on the components of
professional development that increase the quality of text
discussions, what is less understood is how and why the
activity settings that comprise these interventions contrib-
ute to change in teachers’ practice. Indeed, teachers’ profes-
sional learning in practice-based interventions more
generally has been undertheorized (Munter & Correnti,
2017; Thompson, Windschitl, & Braaten, 2013). The varied
approaches to professional development have created lim-
ited consensus about how teachers learn and, there-
fore, how professional development influences practice
(Kennedy, 2016), and theories of how teachers appropriate
conceptual and pedagogical tools suggest varied and highly
individualized developmental paths based on a number of
factors, including teachers’ identity, access to tools, and
context (Grossman, Smagorinsky, & Valencia, 1999).

In the present study, we took up the call for more the-
oretically driven investigations by proposing and testing a
theory of change for describing how teachers’ adaptive
expertise (Hatano & Inagaki, 1986) for facilitating dia-
logic text discussions develops over time through partici-
pation in an online literacy-coaching program, Online
Content-Focused Coaching. Specifically, we investigated
the effect of the intervention on students’ reading skills
and text discussion quality and explored the contribution
of the workshop and coaching components of the inter-
vention to the development of teachers’ facilitation skills,
students’ discussion participation, and students’ reading
achievement.

Developing Teachers’ Adaptive
Expertise at Facilitating Dialogic
Text Discussions

Adaptive expertise is the ability to apply knowledge flexi-
bly and strategically to meet particular goals (Hatano &
Inagaki, 1986). Teachers with such expertise within spe-
cific instructional domains possess highly developed,
well-articulated schemata or mental models'—that is,
dynamic knowledge structures—that integrate related
concepts based on an individual’s prior knowledge, beliefs,
experiences, and expectations (Anderson, 1984; Johnson-
Laird, 1980; Spillane, Reiser, & Reimer, 2002). Teachers’
mental models for instruction serve as a lens through
which they make sense of their classroom interactions,
including what they notice and the meaning they ascribe



to the events they notice, and are invoked to make predic-
tions, guide decision making, and resolve ambiguities
(Spillane et al., 2002; Taylor & Crocker, 1981). Well-
developed mental models for teachers’ pedagogy enable
them to effectively process new information and draw on
an integrated base of knowledge (i.e., that connects proce-
dural, conceptual, and experiential knowledge) to make
informed pedagogical decisions.

Adaptive expertise in the context of dialogic text dis-
cussions would, therefore, involve both the ability to create
dialogic space for students and the facilitation skills to nur-
ture students’ emergent thinking and develop rigorous and
coherent lines of inquiry. Hence, to become adept experts in
dialogic text discussion, teachers must not only understand
how to plan their discussions in ways that allow for student
ideas and voices to proliferate but also have the skills to
notice the substance of students’ ideas and adapt their
instruction (i.e., make pedagogical decisions) based on
their interpretation of students’ thinking in the moment.

Importantly, teachers’ learning of new instructional
concepts and practices is filtered through their existing
mental models, the contours of which are typically defined
as a transmission or teacher-centered model of instruction
(e.g., traditional forms of classroom discourse). Hence,
when teachers are introduced to new instructional models
that run counter to their existing conceptions of what
effective instruction looks like, they often add in new
instructional concepts and practices but are unlikely to
meaningfully alter their existing understandings and prac-
tices in substantive ways (Sedova et al., 2016; Spillane et al.,
2002). For example, as described earlier, because most
teachers model their understanding of effective classroom
discussion by traditional, IRE standards of practice, they
may incorporate certain features of dialogic instruction
(e.g., ask open-ended questions) without substantively
changing their discourse patterns (e.g., ask low-level literal
follow-up questions, collect student ideas absent any
attempt to explore their thinking; Lefstein et al., 2015).

This suggests that to substantively change teachers’
discussion practices, and for those discussion patterns to
be sustained over time, professional learning activities
must also address teachers’ existing mental models for
effective classroom text discussion. Depending on the dis-
tance between teachers’ existing mental models and dia-
logic discussion, significant restructuring may be required
to avoid superficial adoption of new practices (Spillane et
al., 2002; Taylor & Crocker, 1981).

Online Content-Focused
Coaching

Online Content-Focused Coaching is based on a literacy-
coaching model developed at the University of Pittsburgh’s
Institute for Learning (Matsumura et al, 2012, 2013;

Matsumura, Garnier, Correnti, Bickel, & Junker, 2010). To
make the program accessible to schools that might not have
access to full-time coaches, an online application of the pro-
gram was developed that consists of two components: a six-
week online workshop followed by multiple cycles of remote
coaching around teachers’ video-recorded class discussions.

Online Workshop

The content of Online Content-Focused Coaching centers
on Questioning the Author (Beck & McKeown, 2006) and
Accountable Talk (Michaels, O'Connor, & Resnick, 2008)
techniques. Questioning the Author draws on cognitive sci-
ence research that has characterized text comprehension as
an active and inferential process of building a mental repre-
sentation of a text (Kintsch & van Dijk, 1978). Accountable
Talk draws on sociocultural theory (Vygotsky, 1934/1986)
and research in the learning sciences (Bransford, Brown, &
Cocking, 2000; Greeno, Collins, & Resnick, 1996) and
emphasizes the importance of participants building on the
ideas of others, making logical connections between ideas,
drawing reasonable conclusions, and making explicit the
evidence behind claims. To plan for text discussions, teach-
ers learn how to choose texts in their curriculum that
contain sufficient grist (i.e, complexity in theme, plot,
or language) to support rigorous discussions (Beck &
McKeown, 2001). Teachers also learn how to develop ques-
tions that support students to extend meaning from texts
and how to select appropriate stopping places in a text for
posing questions. These can be places in texts where the
authors do not express themselves clearly, use vocabulary
that is likely to be unfamiliar to students, or introduce an
idea or critical event that is ripe for students’ exploration.

Workshop Activities

The design of the workshop activities draws on cognitive
apprenticeship theory that emphasizes four key activities
situated in authentic practice to build conceptual knowl-
edge and skills: modeling, guided practice (scaffolding),
fading, and coaching (Collins, 2006; Collins, Brown, &
Holum, 1991). The online workshop focuses on the first
three activities with the goal of introducing and develop-
ing teachers’ mental models for enacting dialogic text dis-
cussions, with the coaching activity represented in the
second component of the intervention.

Modeling

The workshop begins with teachers reading and watching
webinars to build their understanding of the role of class-
room talk in students’ reading comprehension. Teachers
then study videos of expert text discussions, and annotated
lesson transcripts and lesson plans that make target practices
(e.g., talk moves) explicit. Importantly, these annotations
explain the reasoning behind an expert teacher’s pedagogi-
cal choices, such as why a particular question was asked.
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Teachers also compare their responses (e.g., their analysis of
a lesson transcript) with an expert analysis and reflect on
how their choices might have differed from the experts
choices. This activity is intended to develop teachers’ capac-
ity to notice key features of instruction (Sherin & van Es,
2009), and support conceptual understanding for why a talk
move might accomplish a particular goal within a lesson.

Guided Practice

Teachers in the workshop also engage in guided practice
to participate in the steps of planning for dialogic text dis-
cussions. Scaffolds are provided to teachers in the form of
course tools. To help teachers choose texts from their cur-
riculum that would support a rich discussion, for exam-
ple, teachers are provided with a rubric for analyzing text
complexity, and a lesson-planning template. Initially,
teachers apply these tools to texts that are part of the
workshop, and use one of these planned lessons as the
basis for their first individual online coaching session.
Over the coaching phase of the intervention, teachers
plan lessons based on texts from their district’s curricu-
lum to support their application of Questioning the
Author and Accountable Talk in their teaching context.

Online Coaching

Upon completion of the workshop, teachers participate in
cycles of remote coaching (N = 4 or 5 cycles) with a coach
from the University of Pittsburgh’s Institute for Learning,
beginning with a lesson they planned in the workshop. To
guide coaching conversations, teachers are provided with
a document that summarizes the content learned in the
workshop—the Framework for Effective Text Discussions
(see Appendix A)—that makes explicit the teacher and
student talk moves that are characteristic of Questioning
the Author and Accountable Talk. Each coaching cycle
comprises three phases: a prelesson conference, a written
reflection on a video-recorded lesson, and a postlesson
conference.

Prelesson Conference

A coaching cycle begins with a phone conference to dis-
cuss the lesson plan for the classroom text discussion, with
a focus on supporting teachers to see how features of their
plan, such as stopping points and questions, are likely to
shape students’ thinking about a text. The coach and
teacher then collaboratively determine the teacher’s goals
for student learning and pedagogy keyed to the dimen-
sions of the Framework for Effective Text Discussions.

Written Reflectionona
Video-Recorded Lesson

Teachers upload a video of their planned classroom discus-
sion (approximately 30 minutes long). The coach then
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identifies three short segments (two- to three-minute clips)
keyed to the established pedagogical goals to reflect on with
teachers in the postlesson conference. The coach uploads
the short video segments to an online coaching interface
and poses reflective comments and questions for the
teacher to respond to in writing within the online interface.

Postlesson Conference

A coaching cycle ends with an individual postlesson
phone conference (approximately 30 minutes long), in
which the coach and teacher watch the lesson clips
together (each at their own computers) and compare the
interactions in the lesson with the teacher and student
talk moves represented in the Framework for Effective
Text Discussions. The purpose for reflecting in this way is
to focus the coaching conversation squarely on evidence
of the instructional models (Questioning the Author and
Accountable Talk) instantiated in a teacher’s practice, as
well as to surface discrepancies between the interactions
shown in the teacher’s video-recorded class discussion
and targeted pedagogical principles and goals.

The coach supports the development of teachers
skills for facilitating dialogic text discussions when
reflecting on the video-recorded lessons in several ways.
First, the coach encourages teachers to interpret and
explore explanations for discussion interactions and dis-
courages evaluation or judgment of these events. Second,
the coach guides teachers to notice and analyze evidence
of student thinking to surface discrepancies between a
teacher’s pedagogical goal and what transpired in a lesson.
For example, a coach might support a teacher to notice
that students were responding in short, fact-based ways.
In the process of understanding why this was the case, a
coach might then support the teacher to see that he or she
was tending to follow open-ended questions with closed-
ended questions that constrained students’ thinking, thus
undermining his or her pedagogical goal of supporting
rigorous thinking. Finally, the coach will, as needed,
clarify concepts, challenge teachers’ thinking, and invite
teachers to consider how the use of another talk move in
that same situation might have impacted students’ sense-
making opportunities. This latter practice of mentally try-
ing out different talk moves is especially important
because it helps develop teachers’ conceptual understand-
ing of why and how talk moves shape student thinking.

Theory of Teachers’ Professional
Learning and Change in
Classroom Text Discussions

Our theory of a process of change with respect to how
Online Content-Focused Coaching develops teachers’
adaptive expertise is based on the assumption that



transformation in classroom text discussions from tradi-
tional IRE to dialogic requires change in teachers’ concep-
tions of the form and purpose of their talk moves
(initiating questions and rejoinders). Conceptual change
can be inspired from something as simple as a belief
change, but when knowledge is misconceived or flawed,
conceptual change is more complex and difficult because
it requires either a mental model shift or recategorization
of knowledge (Chi, 2008). Thus, conceptual change often
requires not only additional knowledge (e.g., the acquisi-
tion of new talk moves) but also resolution of conflicting
beliefs, misunderstandings, or values to promote lasting
change in behavior patterns. This is critical because one
way humans process knowledge efficiently is through
heuristics that promote assimilation for most types of
received knowledge (Gregoire, 2003). Thus, like all learn-
ers, when teachers are introduced to new ideas, they are
more likely to assimilate what is learned rather than seek
to accommodate such knowledge, leading to surface-level
or scant changes in practice.

Resolving the conflict between prior and new knowl-
edge involves at least four prerequisites: Learners must
become dissatisfied with the conflict between prior con-
ceptions and new beliefs and practices, and learners must

FIGURE1

Theory of a Process of Change for Leading Text Discussions

perceive new knowledge (e.g., a new conception of their
discussion practice) as intelligible, as plausible, and as
productive (Posner et al., 1982, as cited in Gafoor &
Akhilesh, 2010). Creating the conditions for a mental
model shift thus requires motivation to change on the
part of learners (i.e., buy-in, the establishment of new
goals) and the opportunity to become aware of the spe-
cific ways that current practices thwart the acquisition of
these new goals. Given the complexity of such shifts in
teachers’ mental models, resolving prior conceptions
about one’s own teaching practice may require repeated
examinations of the same conflict after dissatisfaction
with a prior conception has already been identified. Thus,
our developmental hypotheses suggest that evidence for
conceptual change would not be seen immediately, but
rather over time.

In the context of our intervention, Figure 1 describes
how the components of Online Content-Focused
Coaching intersect with this theoretical orientation.”
Drawing on the work of PA. Alexander (2003, 2004), we
propose a three-stage sequence in dialogic text discussion
quality from traditional IRE (before intervention) to pro-
visional skill for eliciting student thinking and facilitating
students’ ideas (typically following the workshop) to

Teacher’s Understanding of

Intervention Activities Dialogic Text Discussion

-Learning targeted processes

Modeling: Teachers involved in facilitating high-

Text Discussion
Quality

Provisional skill for facilitating
dialogic text discussion

Student Outcomes

study models and
theory underlying
effective reading
instruction (e.g., lesson
plans, text discussion
transcript analyses)

Guided Practice:
Teachers apply course
tools to analyze text
discussion transcripts
with guidance from
instructor

Coaching: Teachers
engage in coaching
cycles to plan and
enact text discussions
with feedback provided
by an expert coach

quality text discussions builds
an initial conceptual schema
for dialogic text discussion
and its associated practices

-Shared language and vision
of a discussion model is
established as foundation for
productive engagement in
coaching

-Teachers begin to integrate
dialogic practices (e.g., open-
ended questions, segmenting)
without substantively changing
their discourse patterns (i.e.,
still interject questions that
limit student thinking;
tentative ability to adapt their
instruction in response to
student thinking)

s

-Iterative reflection on practice
builds teachers’ integrated
understanding of discussion
practices in relation to
principles of dialogic teaching

-Teachers develop integrated
functional schema for dialogic
discussion as talk moves are
reflexively analyzed in relation
to conceptual goals and effects
of teacher talk moves on
student thinking

Adaptive expertise for dialogic
text discussion

-Teachers organize their
instruction in ways that open
‘dialogic space’ for students to
air their thinking and reasoning
-Teachers use facilitation
moves to deepen and extend

student thinking

¢

Increased
reading
comprehension
achievement

1

Internalized habits
of reading

1

Strong Student Contributions
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adaptive expertise for dialogic text discussion (after a
varying number of cumulative video-coaching cycles).
Specifically, during the workshop, opportunities are pro-
vided to teachers to learn the subskills involved in plan-
ning for and enacting dialogic text discussions to support
or establish their initial (or emergent) mental model
for facilitating dialogic text discussions. Teachers were
exposed to this new knowledge, specifically, what dialogic
text discussions look like (e.g., through study of expert
models based in authentic classroom practice) and, as
importantly, why these discussions build students’ reading
comprehension skills (i.e., the purpose of new talk moves).
This is important for helping teachers understand dia-
logic practices as both plausible and productive, thus
establishing motivation to try out new practices in their
classroom.

We expect, however, that the new knowledge acquired
through the workshop would coexist with teachers’ prior
beliefs and practice. In other words, we did not expect at
this phase of the intervention to see a significant shift in
teachers’ beliefs or practice. Instead, we expected that
teachers would adopt open-ended questions and other
talk moves that resemble elements of dialogic discussion
(e.g., pressing students to explain their thinking), with lit-
tle or no change in the quality of students’ discussion par-
ticipation. In other words, teachers in this phase of the
intervention would not have yet developed the robust and
well-integrated mental model needed to guide highly
skilled pedagogical choices required to optimally respond
to and facilitate students’ own thinking and reasoning,
resulting in a surface-level implementation of dialogic
text discussions.

In the coaching phase of the intervention, through
engaging teachers reflexively® around their classroom dis-
cussions, we expected that teachers would integrate the
subskills and knowledge needed to use talk moves strate-
gically in pursuit of desired goals (i.e., cultivate a more
fully developed mental model). This shift would occur
through the coach assisting teachers to see the conflict
between the interactions that transpired in their video-
recorded lessons and goals for dialogic text discussion
practice (as instantiated in the Framework for Effective
Text Discussions). More specifically, because mental
models can be viewed as bundles of cause—effect associa-
tions (Wilke & Losh, 2012), we expected that the atomis-
tic work of revising mental models would operate at the
level of a teacher examining how particular teaching
moves in discussion resulted in (un)desirable student
responses (e.g., how a teacher’s following an open-ended
question with a closed-ended question resulted in factual
recall on the part of students instead of higher level think-
ing about a text). The coach assists this process of concep-
tual change by drawing attention to specific interactions
in the vide-recordoed lesson (e.g., a question and
response), as well as by filling in the gaps in teachers
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knowledge as needed (e.g., clarifying the difference
between open-ended and partially open-ended questions,
considering how alternative talk moves might have dif-
ferentially impacted the trajectory of student thinking).
Thus, through coaching, we expect to see a more com-
plete shift in teachers’ mental model for dialogic text dis-
cussions and an attendant increase in teachers ability to
choose more optimal talk moves in the moment of a dis-
cussion to elicit and extend student thinking (see, e.g.,
Franke et al., 2009; Thompson et al., 2013). This develop-
ment in teachers’ adaptive expertise, the ability to use talk
moves more productively, would be shown in an increase
in the amount and quality of students’ discussion partici-
pation (McNeill & Pimentel, 2010; Soter et al., 2008).
Growth in the rigor and interactivity in classroom discus-
sions, in turn, would increase students’ reading skills,
partly because students will internalize habits of reason-
ing acquired through their participation in such text
discussions (see Murphy et al., 2009; Nystrand, 2006;
Wilkinson et al., 2015).

The Present Study

We seek initial evidence for the efficacy of Online
Content-Focused Coaching, as well as evidence for our
theory of a process of change in a small-scale random-
ized trial (n = 31 teachers: eight treated and 23 controls).
We begin by examining effects of Online Content-
Focused Coaching on students’ reading achievement. We
then examine the effect of Online Content-Focused
Coaching on classroom text discussion practices to
investigate differences between treated and control
teachers in their growth curves, while adjusting for ini-
tial starting points in classroom text discussion quality.
We then examine trends in discussion patterns and sur-
vey responses in relation to our hypotheses around the
development of teachers’ adaptive expertise. We seek
evidence in support of our theory of teachers’ develop-
ment, that is, demonstrating a three-stage process of
teaching development toward adaptive expertise. Finally,
we provide an example of change in text-discussions in
one teachers classroom. Our first three formalized
research questions follow:

1. What is the effect of Online Content-Focused
Coaching on students’ reading achievement?

2. What is the effect of Online Content-Focused
Coaching on classroom text discussion quality
(teachers’ facilitation and students’ discussion
participation)?

3. How do text discussion quality and teachers self-
reported beliefs and practices develop across dif-
ferent phases of the intervention (i.e., in the
workshop and coaching)?



Evidence from all of these research questions contrib-
utes to a validity argument for the efficacy of Online
Content-Focused Coaching, from predictive validity for
the intervention on changes in student achievement, to
main effects of Online Content-Focused Coaching on
teaching outcomes and teachers beliefs, to tests of evi-
dence for our theorized process of change. Meanwhile,
both changes in beliefs and evidence for stages of
improvement in text discussion quality provide inductive
support for our theorized process of teaching change
because conceptual change is thought to involve chal-
lenges to prior beliefs or dispositions (Chi, 2008; Gregoire,
2003; Wilke & Losh, 2012).

Finally, we explored whether we observed an associa-
tion between improvements in text discussion quality and
classroom-level changes in students’ reading achievement.
In this analysis, we investigated the theorized relation in
the last two columns of Figure 1, between text discussion
quality (including students’ strong contributions) and stu-
dents’ reading achievement. This led to our fourth
research question:

4. What is the relation between growth in classroom
text discussion quality and growth in students
reading achievement?

Method

Study Design and Randomization

We employed a pretest—posttest longitudinal cluster-
randomized design (see, e.g., Shadish, Cook, & Campbell,
2002) to test effects of Online Content-Focused Coaching
on student and teacher outcomes. Schools were chosen as
the unit of randomization to minimize the potential for dif-
fusion of treatment threats to our design (McMillan, 2007).
In the spring preceding the September start date of our
study, we presented our research plan to all of the elemen-
tary school principals in a medium-sized district in Texas.
Fourth- and fifth-grade teachers in the schools whose prin-
cipals agreed to support the study activities were contacted
by email and invited to participate in the study. Teachers
(N = 62) who signed on for the study indicated their will-
ingness to participate regardless of their assignment to the
treatment or control condition. We used stratified random
sampling techniques to account for potential imbalance
that might result from simple random sampling (Ivers et al,,
2012; Lohr, Schochet, & Sanders, 2014). Notably, because
schools varied markedly in the percentage of English learn-
ers, we grouped schools into roughly three strata: (1) low—
fewer than 20% English learners (n =7 schools; 21 teachers),
(2) medium—between 20% and 50% English learners
(n = 12 schools; 28 teachers), and (3) high—greater than
50% English learners (n = 8 schools; 13 teachers). A check
of random assignment showed that it produced roughly

equivalent groups of schools' on a number of student
demographics, indluding prior reading and math achievement,
school size, percentage of educationally disadvantaged stu-
dents, percentage of at-risk students, and percentage of
mobile students. A coin toss was used to assign the groups
of schools to conditions.

Attrition

To meet the study’s single-year timeline, treatment teachers
began the workshop in late September, with coaching
beginning in December or January. Teachers in both condi-
tions completed a survey and video recorded their class dis-
cussion early in the school year, and treatment teachers
then immediately participated in the workshop (a commit-
ment of three to four hours of time per week). We note this
as important because our study design, particularly the
confluence of an intensive workshop in the midst of data
collection responsibilities, may have factored into attrition
rates of treated teachers at the beginning of the year, as they
were balancing work commitments and getting to know
their classroom of students. Although teachers in both con-
ditions received the same compensation for completing the
research activities ($1,500), control teachers were not
offered the workshop until the end of the school year, after
accountability testing.

As detailed in Appendix B, differential attrition oc-
curred, with a greater number of treatment teachers attrit-
ing from the study than control teachers. First, only 21
teachers took the initial pre-survey indicating their inten-
tion to begin the treatment as opposed to 29 teachers in
the control group, suggesting greater attrition over the
summer. Six of the 21 treatment teachers attrited before
the workshop began, mostly for personal reasons. Another
seven teachers did not complete the workshop (i.e., 47%
attrited near the beginning of the workshop). Our under-
standing is that the differential attrition was due mostly to
the confluence of study demands (workshop plus data
collection activities) placed on teachers at the same time
in the fall. In contrast, attrition from the control group for
data collection alone (21%) and during the workshop in
the spring (9%) were both far less dramatic when they
occurred independently. In the future, we would choose
to conduct the workshop in the spring (or summer) prior
to a full year of coaching. For analytic purposes, however,
we found limited evidence for statistically significant
between-group differences in t-tests for baseline equiva-
lence (missing data analyses are detailed in Table B2 in
Appendix B). In addition, we took steps to mitigate any
observed preexisting group differences during the ana-
lytic phase to better support our inferences.

Demographics of Our Analytic Sample

Of the 31 teachers who formed the analytic sample (n =8
treated and 23 controls), 18 taught fourth grade, and 13
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taught fifth grade. Teachers ranged in years of teaching
experience, with a fairly normal distribution around the
mean of 13 years of experience. Teachers also varied in
their exposure to English language arts methods courses
in their teacher preparation programs, with eight teachers
(roughly 25%) having taken fewer than four courses and
the others reporting from four to more than 10 courses.
Most teachers (82%) held regular teaching certification,
and all held a bachelor’s degree. Forty-three percent also
held a master’s degree. The majority of students (61%) in
our study schools were from low-income families. The
largest proportion of students were identified as Latinx
(73%), followed by Caucasian (15%), African American
(7%), multiracial (4%), and Asian or Pacific Islander (1%).

Measures and Procedures

State of Texas Assessment of Academic
Readiness (STAAR)

The STAAR standardized test is the state assessment
administered to students in the elementary and second-
ary grades. In reading, the test involves multiple-choice
and short-answer responses to text passages. The reading
test comprises three subscales: understanding/analysis
across genres, understanding/analysis of literary texts,
and understanding/analysis of informational texts. The
overall reading test (combined subscales) has a high level
of reliability in third (Cronbach’s a = .89), fourth (a = .91),
and fifth grades (a = .91; Texas Education Agency, 2015).

Video-Recorded Classroom
Text Discussions

Teachers in the treatment condition video recorded them-
selves leading text discussions in their classrooms on the
following schedule: at baseline (before beginning the
workshop in September), at the end of the workshop
(December or January), and for each of their subsequent
coaching sessions from February through May (n = 44
text discussion videos, p = 5.86). Teachers in the control
condition video recorded themselves leading text discus-
sions in early September, in December or January, and at
the end of April prior to beginning the workshop (1 = 69
text discussion videos, p = 3.0). Two approaches were
used to assess the quality of text discussions, described in
turn next.

Instructional Quality Assessment (IQA)

The first approach rated discussion quality using an
observation measure that past research showed statisti-
cally significantly predicts gains in students’ reading
scores (Matsumura et al, 2013; Matsumura, Garnier,
Slater, & Boston, 2008). The IQA comprises eight dimen-
sions, plus we developed two additional dimensions, seg-
menting the text and constructing the gist, to better
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represent some of the primary features of Questioning
the Author. Each dimension was rated on a 4-point scale
(1 = poor; 4 = excellent) with the exception of the rigor of
the text dimension, which was rated on a 3-point scale
(1 = low; 3 = high). For example, ratings for the teacher
links student contributions dimension range from 1 (the
teacher does not make any effort to link or revoice stu-
dents’ contributions) to 4 (the teacher consistently, that is,
three or more times during the lesson, connects speakers’
contributions to one another and shows how ideas/
positions shared during the discussion relate to teach
others; e.g., “What I hear you saying is that the character
has changed from the beginning to the end of the book,
and that position is similar to Ana’s [all names are pseud-
onyms] idea that the character has matured throughout
the book”).

Reliability of IQA Scores

To score the videos on the IQA, two raters, each with a
PhD and experience in education research, were hired
and trained by a member of the research team. Training
took place over a three-day period and focused on study-
ing the codebook for text discussions, coding short seg-
ments of video, and learning to use Studiocode software
(Vigital, 2015) to code the video-recorded lessons. All vid-
eos were deidentified, and the order in which they were
scored was randomized so raters were blind to the teacher,
condition, and when the video was obtained during the
academic year. To assess inter-rater reliability of measures
from our video-recorded text discussions, 32 videos
(26%) were double-coded at the dimension level by the
raters. Intraclass correlation coefficient (ICC) estimates
were calculated via SPSS version 26 using a single-measure
(k = 2), absolute agreement, two-way random effects
model. The top half of Table 1 provides ICCs at the
dimension level (ICC ranges = .89-.98). Similar to prior
work (Matsumura, Correnti, Walsh, Bickel, & Zook-
Howell, 2019), we engaged in data reduction during anal-
ysis to create three composite scores of the individual
IQA dimensions based on theoretical groupings aligned
with Online-Content-Focused Coaching; (1) choice of a
rigorous text and implementation of Questioning the
Author, (2) teachers’ use of Accountable Talk moves to
facilitate text discussions, and (3) rigorous student contri-
butions. ICCs for these three composite constructs (ICC
range = .94-.96) revealed excellent agreement between
raters (Koo & Li, 2016).

Exhaustive Coding of Text Discussions

Our second approach was to conduct exhaustive coding
of the same video-recorded lessons to investigate changes
in teachers’ facilitation moves and students’ contributions
from a developmental perspective (see Appendix C for an
excerpt of the codebook, sampling only the codes we used
analytically for demonstrating the process of change).



TABLE1

Inter-Rater Reliability for Coding Video -Recorded Text Discussions

Dimensions of Instructional Quality Assessment text discussion quality

Intraclass correlation coefficient

Rigor of text?

Segmenting the text

Guidance toward constructing the gist

Teacher facilitation moves composite

Teacher links student contributions

Teacher presses students to support assertions
Developing community

Teacher poses cognitively demanding questions
Rigor of student contributions composite

Students link their contributions to other students’
Students provide text-based evidence for assertions

Students provide extended explanations for assertions

Rigorous text and Questioning the Author implementation composite*

.89
.98
.95

.92
.90
.93
.92

.96
.89
.89

Measures for examining process changes

Intraclass correlation coefficient

Partially open-ended questions—transitional
Open-ended gist questions—aspirational
Uptake-literal questions—transitional

Uptake questions—aspirational

Weak student contributions—transitional (3 items)

Strong student contributions—aspirational (3 items)

.57
.85
73
.67
.78
.82

3We adjusted the rigor of text score from its original metric (1-3) to the same metric as the rest of the items (1-4) before calculating the mean and

checking inter-rater reliability.

Specifically, we coded every teacher turn (22 unique codes
total, including initiating and rejoinder moves) and stu-
dent turn (six unique codes total) in the video-recorded
text discussion, building off of a prior coding scheme
(Correnti et al., 2015). Analytically, to understand change
in teachers’ text-based discussions over the year, we sam-
pled codes that captured talk moves that we defined as
aspirational, that is, targeted teacher discussion moves
(launches and rejoinders) that we see as elemental for dia-
logic discussions (e.g., asking an open-ended question to
construct the gist of a text, uptake of a student’s idea to
deepen and/or extend discussion). Importantly, we also
measured codes that represent transitional moves, that is,
talk moves that teachers might employ as they begin to
change deep-seated patterns of discourse in attempts to
move toward dialogic talk moves (e.g., asking a partially
open-ended question or uptake of a student’s idea in a lit-
eral fashion, thereby missing the opportunity to extend an
idea). The categorization of transitional and aspirational
codes allowed us to run preliminary tests for whether we

saw evidence of a three-stage process of development. We
anticipated immediate influence of the workshop on
transitional moves, followed by a switch from transitional
moves to aspirational moves during coaching.

Reliability of Exhaustive Coding Measures

Given that our analyses will examine growth of specific
talk moves, we also examined inter-rater reliability of cer-
tain individual codes from our exhaustive coding. To
assess inter-rater reliability of individual codes from the
video-recorded text discussions, we used the same 32 vid-
eos (26%) that were double-coded at the turn level by
expert raters. We aggregated across all turns in a lesson for
each individual code. We then calculated the ICC for the
frequency counts for each individual code examined in
subsequent growth models. The bottom half of Table 1
provides ICCs for four individual codes for teacher talk
moves that were explored to understand change in fre-
quency of these moves over the year. These ICCs indicate
moderate to good inter-rater reliability for counts of these
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individual codes across the 32 videos. Additionally, we
calculated the ICCs by comparing the counts of weak and
strong student contributions from both raters on the 32
videos, and both ICCs indicate good reliability (Koo & Li,
2016).

Teacher Surveys

Teachers in both conditions were surveyed at the begin-
ning (baseline) and end of the academic year. The surveys
focus on teachers’ beliefs and self-reported practices for
planning and facilitating dialogic text discussions. Items
included desirable practices overlapping with Questioning
the Author and Accountable Talk (e.g., endorsement of
open-ended questions), as well as items that represented
IRE patterns of discourse (e.g., endorsement of literal
questions for building comprehension skills). We engaged
in a set of data reduction activities to group items, result-
ing in six constructs. Table D1 in Appendix D provides
the items within each factor, as well as the Cronbach’s
alpha for each construct (a range = .60-.87).

Analyses

Effects on Students’ Reading Achievement

Using student scores on the state standardized test, we
examined models to explore whether there was a main
effect of the treatment on students’ reading achievement.
We first examined hierarchical covariate-adjusted mod-
els while adjusting for student and classroom covariates.
Using HLM version 7.03, we examined models for our
analytic sample to determine estimates of the treatment
effect in naive statistical models. These models nested
students within teachers, with the treatment at the
teacher level of the model. One advantage of these mod-
els was that they used as much data as possible, because
HLM allows for missing data at level 1. We followed up
these analyses with different strategies for estimating the
treatment effect when a study has experienced differen-
tial attrition. We used a tobit model to understand the
sensitivity of our findings to truncated distributions or
seriousdeparturesfromnormality. Wealsousedselection-
corrected regression models (Heckman’s method; Heckman,
1979) to understand whether treatment estimates were
sensitive to factors that were related to attrition. These
models account for potential attrition bias that occurred
as the result of discontinuing participation in the treat-
ment. We present results from all models to understand
the sensitivity of model-based estimates to the choice of
method.

Effects on Text Discussion Quality

In our first examination of the data, we compared the
two primary endpoints for treated and control teachers.
Thus, we examined paired-samples t-tests for each IQA
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dimension and for each of the three composite scores.
These analyses provided one way to compare effects for
treated and control teachers by measuring growth from
baseline to the last measured classroom text discussion.

To understand growth trajectories for each group of
teachers and to better describe overall patterns of growth,
we examined the data using hierarchical linear models to
identify the best functional form for change on each of
the IQA composite scores over time, that is, choosing rig-
orous texts and implementing elements of Questioning
the Author, teacher press and facilitation moves, and
rigor of student contributions (see Appendix E for model
details). These models use our repeated-measures video
data to show how patterns of text discussion quality grew
over time, estimate the variability in growth between
teachers, and understand the reliability of the growth
estimates (as a proportion of between-teacher variability
relative to within-teacher variability for the IQA com-
posite scores). Furthermore, when an indicator for treat-
ment is added to the prediction model, the models allow
for a direct comparison between model-based rates of
growth for the treated teachers as compared with the
control teachers.

To further investigate group differences in growth
and determine an effect size estimate, we examined a
series of different statistical models to explore whether
the treatment effect was sensitive to model selection. By
running these models, we were trying to alleviate our
concerns that findings could be due to the differential
attrition we observed and/or to the treated group of
teachers beginning the study higher than the control
teachers on their baseline IQA composite scores for the
construct measuring teacher press and facilitation moves
(u, = 2.19; u, = 1.67; p = .008; Hedges’ g = 1.13).> Con-
sequently, we examined naive regression models with sta-
tistical adjustments, a model with a linear adjustment for
a propensity-for-attrition score, a model with propensity
strata included as predictors and finally, a differences-in-
differences model.® Ultimately, we relied on the differences-
in-differences model for our calculation of effect sizes. All
models led to a similar inference about a treatment effect,
but the differences-in-differences model yielded the most
conservative estimates because it relies primarily on the
condition-by-time interaction, while accounting for any
pretreatment differences between groups, as well as a main
effect of time.

Patterns of Growth in Teacher
Outcomes Across Phases of Online
Content-Focused Coaching

We also examined piecewise hierarchical linear growth
models (Raudenbush & Bryk, 2002) to describe different
patterns of growth in aspirational and transitional codes
for treated and control teachers. These models provide



linear estimates of growth for each interval, that is, from
baseline to end of workshop (i.e., workshop interval) and
from end of workshop to each teacher’s last video (i.e.,
coaching interval). We ran models for each of our six
codes—three aspirational and three transitional—to
identify patterns of change (see Appendix F for model
descriptions).

To follow up on these six univariate analyses, we
engaged in data reduction to generate an outcome
across all items. First, we summed across transitional
items (i.e., proportion of all teacher turns that were par-
tially open-ended launches, uptake-literal rejoinders,
weak student contributions’), and we also summed
across aspirational items (i.e., proportion of all teacher
turns that were open-ended gist launches, uptake ques-
tions that deepened and extended the discussion, strong
student contributions). To investigate our theory of
change, we created a ratio of the proportion of aspira-
tional items divided by the proportion of transitional
items. Our theory of a three-stage process of change
predicted growth in this ratio during coaching as teach-
ers developed more nuanced mental models. Stated dif-
ferently, we expected that both the proportion of
aspirational turns would increase and that, simultane-
ously, the proportion of transitional turns would
decrease because as teachers moved toward adaptive
expertise, they would have greater capacity to employ
aspirational moves instead of transitional moves. Thus,
we examined a piecewise linear growth model using the
ratio as an outcome to generate evidence for the efficacy
of coaching consistent with our theory of change.
Finally, we provide short excerpts from text discussions
at baseline, immediately after the workshop, and after
four cycles of coaching as an illustrative example of the
general trends from these quantitative analyses.

Evidence for Change in Self-Reported
Beliefs and Practices

Similar to prior analyses for growth in discussion quality, we
employed a differences-in-differences model to understand
whether there were statistically significant differences in
growth between treated and control group teachers in sur-
vey responses of their discussion beliefs and practices.® We
hypothesized declines for treated teachers on three con-
structs from the surveys—teacher-led basic comprehension
following IRE patterns, basic-skills comprehension instruc-
tion, and focus on non-text-based factors (independent
reading and personal connections)—because our instruc-
tional model promotes dialogic practices that extend
beyond these text-based comprehension activities. For the
second set of three constructs—complex texts form the
basis for rich text discussion, implementation of Questioning
the Author, and students provide meaningful contributions

to advance the text discussion—we hypothesized gains for
our treated teachers because those beliefs and practices were
aligned with the goals of our instructional models.

Association Between Changesin Text
Discussion Quality and Changes in
Students’ Reading Achievement

To further explore the main effects of the treatment,
we developed classroom-based estimates of teaching
growth. We also developed a value-added measure of
students’ gains in reading achievement. Our assumption
was that if students made statistically significant
improvements in their reading achievement over the
course of a single year, it might be correlated with the
changes in teaching that we observed. To calculate value-
added scores, we generated covariate-adjusted ordinary
least squares residuals at the classroom level after
accounting for prior achievement, student background
characteristics, school strata, school demographics, and
grade level. We used HLM version 7.03 (Raudenbush &
Bryk, 2002) to explore the following covariate-adjusted
mixed model:

Yii =Yoo +Yq0Xij + 15+ Hoj

where 7, and i, are assumed to be independent normal
residuals and where Y, is the reading achievement scale
score (academic year 2016-2017) for student i nested in
classroom j; X, is a vector consisting of the ij student’s
reading achievement scale score in the previous year (aca-
demic year 2015-2016) and student background charac-
teristics, including gender, race, and designation as
English learner, gifted, economically disadvantaged, or
different levels of special education designation. Of pri-
mary interest in these models is p representing the
teacher random effects or the teacher value-added after
adjusting for the student covariates in the model, includ-
ing prior achievement.

Next, to calculate a measure of teaching growth, we
calculated a mean of the following measures: (a) estimates
of the growth slopes from each of the three prior growth
models of the video-based text discussions for each IQA
composite score (without treatment as a covariate) and
(b) gains in teachers’ self-reported beliefs and practices
from the survey from baseline to spring (i.e., the three
constructs with hypothesized gains: complex texts form
the basis for rich text discussion, implementation of
Questioning the Author, and students provide meaningful
contributions to advance the text discussion). We then
examined the scatterplot, along with bivariate and partial
correlations between our estimates of value-added achieve-
ment gains and teaching growth among treated and control
teachers.
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Findings

What Is the Effect of Online
Content-Focused Coaching on
Students’Reading Achievement?

Our estimates for a treatment effect in naive hierarchi-
cal linear models introduced our statistical controls at
the student level, as well as the school strata and the
grade level of the class. We also examined a number of
school and classroom covariates, but given that none

were statistically significant, we omitted them from the
final prediction models. These models include 27 of the
31 teachers in our analytic sample.” Two teachers were
omitted because we did not receive achievement records
for students connected with those teachers, and two of
the control teachers were omitted because they were
from schools in the strata where no treated teachers
completed the study. Tables 2 and 3 display the findings
after adjusting for statistical controls for the differences
between treated and control classrooms in predicted
reading achievement scale scores. Table 2 shows a

-Il;li.:llz.l;iEafe Normal Hierarchical Regression Results in a Naive Model With Statistical Controls
Covariate Coefficient Standard error Coefficient Standard error
Intercept, Y, 1,566.86 6.59 1,556.48 7.12
Treated, v, 35.02* 13.19
Stratum 1, y,, 28.52* 14.69 27.25* 13.33
Grade 4, v, 18.52 18.24 23.42 16.55
Grade 5, y,, 2.91 19.08 9.78 17.20
Prior reading achievement, v, 0.51%** 0.06 0.51%** 0.06
Prior math achievement, vy, 0.15** 0.05 0.16** 0.05
Days absent, vy, -0.14 0.77 -0.15 0.77
Female, v,, 19.73* 9.40 18.40* 9.38
Hispanic, v,, 4.95 11.93 3.94 11.85
African American, vy, -10.84 17.55 -14.44 17.46
Native American, v, 14.80 29.12 14.57 28.86
Multiracial, v, -14.67 21.06 -15.66 20.96
Asian, Y, -18.65 32.35 -19.30 32.21
At risk, Y, -25.05* 13.20 -27.56* 13.11
Special education, y,,, -6.90 18.44 -6.11 18.33
Handicapped, v,,, 5.85 16.04 9.29 16.01
Economically disadvantaged, vy,,, -21.67* 10.35 -23.02* 10.29
Gifted, v, 61.19*** 14.10 60.91*** 13.80
English learner, y,q, 30.81 59.57 25.20 59.39
Limited English proficient, v, -25.52 20.92 -21.12 20.73
Variance component Variance e p Variance x? p
Between students within 9,015.90 43.89 .006 8,993.55 33.39 .056
schools, r
Between schools, p 539.92 322.06
Variance between schools 40%
explained by treatment

*p < .05. **p < .01. ***p < .001.
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TABLE 3

Sensitivity of Treatment Effect Findings on Achievement to Model Selection

Model

HLM naive model with controls (n = 467 students; 27 classrooms)

Tobit model (n = 467 students; 27 classrooms)

HLM with a propensity score (n = 403 students; 25 classrooms)

Heckman’s selection method model (n = 403 students; 25 classrooms)

HLM with propensity score strata (n = 403 students; 25 classrooms)

Reading scale score
Coefficient Standard error
31.49* 13.55
29.16* 14.33
34.56* 15.40
38.66* 15.32
38.90** 14.25

Note. HLM = hierarchical linear model. All models included covariates adjusting for student prior achievement, background characteristics, nesting of

students in teachers, school strata, and grade level.
*p < .05. *p < .01.

statistically significant coefficient for the treatment and
also how the addition of treatment to the model, by
itself, explains 40% of the between-classroom variance
in achievement scores.

The beta coefficients for the treatment effect across
models shown in Table 3 reveal a consistent pattern,
demonstrating that inferences about a treatment effect
on student achievement are not sensitive to model selec-
tion. In particular, we discuss the Heckman model in
Table B3 in Appendix B because it employs a regression
with selection correction. The consistency of the find-
ings from the Heckman model and all other statistical
models suggests that differential attrition did not have a
substantive influence on our estimates from the out-
come analyses. As shown in Table 3 (and in greater
detail in Table B3 in Appendix B), findings from the sec-
ond stage of the Heckman model predict that students
in classrooms of the treated teachers will score higher
by 34.56 points (effect size [ES] = 0.24; z=2.24; p =.025).

What Is the Effect of Online
Content-Focused Coaching on
Classroom Text Discussion Quality?

Instructional Quality Assessment
Growth Estimates

In general, classroom text discussion quality improved for
the treated group but remained the same for the control
group. Results from the paired-samples t-tests, examining
within-group growth, provide evidence of growth for the
treated group on five of the 10 IQA dimensions by the
end of the year but, more importantly, statistically signifi-
cant improvement on each of the three IQA composite
scores. Meanwhile, control teachers improved on just one
of the 10 IQA dimensions (i.e., segmenting the text), and
there was no improvement on any of the three IQA com-
posite scores (see Table 4).

Although the paired-sample t-tests provide a snapshot
of the differences in growth between treated and control
teachers, they do not take advantage of the repeated-
measures data (see, e.g., Rogosa, 1995; Singer & Willett,
2003) to describe teachers’ trajectories for improvement in
text discussion quality. Table 5 contains several noteworthy
findings for the study of growth in text discussion quality
on each of the three IQA composite scores. First, variance
component estimates reveal a large change from the first
conditional model (with classroom-level predictors) to the
final conditional model (adding Online-Content-Focused
Coaching as a predictor along with the same set of classroom-
level predictors). The addition of treatment, by itself,
explained a substantial proportion of the variance in
growth (approximately 24% of the remaining variance in
choice of rigorous text and implementation of Questioning
the Author, approximately 90% of the remaining variance
in teacher facilitation moves, and approximately 33% of
the remaining variance in rigor of student contributions).
Moreover, Online Content-Focused Coaching was the
only statistically significant predictor of growth. Finally, it
is notable that the measure of intra-individual change—
sigma squared, usually conceived of as measurement error
between timepoints—is quite small relative to the variance
in growth. This suggests a relatively high degree of within-
teacher consistency in IQA scores over time and resulted
in reliable estimates of teaching growth in the fully uncon-
ditional models.

Figure 2 plots the growth estimates for each of the three
IQA composite scores for the treated and control teachers.
In each case, the best functional form for the growth trajec-
tory was quadratic, indicating a rapid improvement on IQA
measures (for treated teachers) followed by a tapering of
growth (see Figure 2). One important feature of Figure 2 is
the difference in growth trajectories on each of the IQA
composite scores for the treated teachers versus the control
teachers. Additionally, for the choice of rigorous text and
implementation of Questioning the Author composite and
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TABLE 4

Paired-Samples t-Tests for Change in Classroom Text Discussion Quality

Treated (n = 8) Control (n = 23)

Baseline Last video-recorded Baseline
Dimension of the Instructional preworkshop coaching cycle preworkshop Last text discussion
Quality Assessment (September) (April or May) (September) video (April)
Rigor of text* 2.25 2.75 2.09 2.09
Segmenting the text 3.38 3.63 3.39 3.91*
Guidance toward constructing 1.75 3.50* 1.57 1.61
the gist
Rigorous text and Questioning 2.67 3.58* 2.53 2.72
the Author implementation
composite?
Teacher links student 2.13 2.63 1.30 1.35
contributions
Teacher presses students to 3.88 3.75 3.13 3.39
support assertions
Developing community 1.63 2.88* 1.17 1.04
Teacher poses cognitively 1.13 1.75 1.09 1.00
demanding questions
Teacher facilitation moves 2.23 2.83* 1.69 1.68
composite
Students link their contributions 1.63 2.38* 1.22 1.00
to other students’
Students provide text-based 2.38 4.00* 1.74 1.61
evidence for assertions
Students provide extended 2.13 3.46* 1.87 1.74
explanations for assertions
Rigor of student contributions 2.38 3.13% 1.61 1.45
composite

3We adjusted the rigor of text score from its original metric (1-3) to the same metric as the rest of the items (1-4) before calculating the mean.

*p < .05.

for the rigorous student contributions composite, the esti-
mated growth trajectory approaches the highest scale score
of 4 and then plateaus.'® Notably, control teachers demon-
strated little to no improvement on these same measures
over the same time interval. Additionally, we examined
alternative models and found the treatment effect to be
insensitive to model specifications."

Differences-in-Differences Estimates

To determine effect size estimates, we examined a num-
ber of statistical models. Table 6 presents the estimates for
the treatment effect on each of the IQA composite scores,
revealing that the inference for differences between
treated and control teachers is not sensitive to model
selection. To calculate effect size estimates, we used esti-
mates from the differences-in-differences model where
the two endpoints for each of the teachers in the analytic
sample were examined as a time-by-treatment interaction
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while including time and treatment as main effects in the
analysis. These estimates are reported here to account for
the noted difference in starting points between the treated
and control groups on the IQA composite scores for
teachers’ implementation of Accountable Talk, and the
trend of higher IQA scores on the other two IQA com-
posites. Despite these being the most conservative esti-
mates of the magnitude of the effect, we found effect sizes
for the treatment on choice of rigorous texts and imple-
mentation of Questioning the Author (ES=1.13, p =.063),
on teachers’ use of facilitation moves (ES = 1.14, p =.007),
and on the rigor of students’ contributions in discussions
(ES = 1.21, p = .002). These findings are consistent with
and extend prior work on face-to-face Content-Focused
Coaching on the IQA' (Matsumura et al., 2012, 2013), as
well as earlier pilot studies of Online Content-Focused
Coaching, where patterns of improvement were quite
similar (Matsumura et al., 2019).
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FIGURE 2

Change Over Time in Instructional Quality Assessment
Composites From Videos of Text Discussion Quality in
Treatment and Control Classrooms
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Note. QTA = Questioning the Author; Tx = treatment.

How Do Text Discussion Quality

and Teachers’ Self-Reported Beliefs
and Practices Develop Across
Different Phases of the Intervention?

Figure 3 provides visual representations of six piecewise
linear growth estimates for change during the workshop
interval (time from 0 to 0.33 on the x-axis) and during the
coaching interval of Online Content-Focused Coaching
(time from 0.33 to 1 on the x-axis). Figures 3a—c show the
difference between treated and control teachers on transi-
tional talk moves that we theorized would decline during
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coaching if teachers were learning to enact elements of dia-
logic discussion. Indeed, each of these figures shows a neg-
ative slope for Online Content-Focused Coaching teachers,
especially in relation to the control teachers whose slopes
remain relatively flat over the same time interval. Figures
3d-f show the difference between treated and control
teachers on aspirational moves that we theorized would
increase if teachers’ mental models were evolving as they
progressed toward adaptive expertise. In these figures, we
again see the slopes of control teachers as being relatively
flat while there is evidence of growth among treated
classrooms.

To consolidate the six piecewise analyses just described,
we examined one final model in which the outcome was
the ratio of the proportion of aspirational versus transi-
tional codes in a measure that simultaneously includes
launches, rejoinders, and student contributions. Statistically
significant differences were observed during the coaching
interval (see Table 7, Model 3; B, = 1.253, p = .002,
ES = 2.45), meaning the overall pattern across these mea-
sures is aligned with our theory of change. As coaching
proceeded, teachers began to incorporate higher propor-
tions of dialogic talk moves, and students provided a
greater proportion of strong contributions. We interpret
students’ growing substantive participation in discussion as
evidence that teachers learned how to more skillfully
employ talk moves to elicit and build on student thinking
(i.e., they developed adaptive expertise).

Correspondingly, the proportion of transitional moves
and weak student contributions declined. The addition of
Online Content-Focused-Coaching, by itself, accounted for
52% of the variance in the growth slope during the coaching
interval. Finally, with the addition of the treatment effect,
there is also a main effect of initial text discussion quality on
the linear growth of this ratio during the coaching phase
(see Table 7, Model 3; ,, = —0.443, p = .011). All of this sug-
gests that the coaching was critical in aiding teachers to
more successfully elicit and facilitate student contributions.
Furthermore, as illustrated in Figure 4, treated teachers who
began with lower text discussion quality had even higher
linear growth during the coaching phase.

lllustrative Example

Appendix G provides examples of classroom discussions
for a single teacher before the workshop (baseline), imme-
diately following the workshop (postworkshop), and again
at the end of the year after four cycles of coaching (post-
coaching). At baseline, the class discussion of Nightmares!
by Jason Segel and Kirsten Miller (2014) very much fol-
lowed a traditional (IRE) pattern. Although the teacher ini-
tiated with a partially open-ended question (“So, what is
the main problem in the story?”), all of the follow-ups to
students’ responses either evaluated the response (“OK, I
like that on€e”) or narrowed toward a literal answer (“Are
they the same person or different people, Charlotte and the



TABLE 6

Sensitivity of Treatment Effects on Text Discussion Quality to Model Selection

Rigorous text and Questioning
the Author implementation

Teacher facilitation moves

Rigor of student contributions

composite composite

Coefficient

Standard error Coefficient Standard error

composite
Model Coefficient Standard error
Ordinary least squares 0.84* 0.25
(n=31)
Ordinary least squares 0.86** 0.25
with propensity score
(n=27)
Ordinary least squares 0.78** 0.26
with propensity score
strata (n = 27)
Differences-in- 0.73" 0.38

differences (n = 31)

1.08**

0.96***

0.98**

0.61*

0.15 1.95% 0.23
0.13 2.01%* 0.23
0.13 1.90** 0.22
0.22 1.49* 0.46

**p < .01. **p < .001. p < .1.

witch?”), thus not exhibiting joint sense making of the text
events. Instead, information was funneled through the
teacher, who determined the correctness of students
responses. Thus, we see limited opportunities for students
to drive the direction of the discussion or elaborate on their
responses. When a student responded with an intriguing
answer, ‘I think a little bit the same people,” the teacher did
not press for explanation, and the idea remained undevel-
oped. Similarly, when a student began to describe his per-
spective of the main problem faced by a character, the
teacher seemed to direct the student’s answer toward the
problem that the character’s mother had died, which may
or may not have been the problem the student had been
starting to talk about. In all, then, students had very little
opportunity to explore novel ideas or interpretations, build
on one another’s thinking, or participate in shaping the
intellectual trajectory of the discussion. The conversation
was teacher centered, with little evidence of the teacher
facilitating students’ reasoning or elaborated responses.
Immediately following the workshop, we see elements
of Questioning the Author and Accountable Talk moves in
the discussion (see Appendix G). In this lesson, aligned
with Questioning the Author, the teacher read the short
story A Game of Catch by Richard Wilbur (1994), one of
the texts from the workshop, aloud to students, stopping to
pose open-ended questions along the way (e.g., “What hap-
pened now?”). In contrast to the discussion at the begin-
ning of the year (at baseline), the teacher now invited
students to respond to one another (e.g., “Can you add on
to that, Crystal, what Javier told us?”). As in her earlier dis-
cussion (baseline), however, the teacher continued to hold
tight to the intellectual control of the discussion. For exam-
ple, she quickly followed her open-ended question with a
narrow question directing students to attend to a specific
part of the text (“So, how are Monk and Glennie taking all
of this?”) and continued the practice of evaluating students’

contributions. In all, then, despite the presence of new talk
moves, we see limited evidence of the teacher facilitating
students to deepen and extend one another’s ideas and also
limited evidence of the teacher pressing for student reason-
ing or justification for their ideas.

After four cycles of coaching, however, the discussion
displayed elements more emblematic of dialogism. The
teacher continued to implement Questioning the Author
techniques, reading texts aloud and stopping to pose
open-ended questions along the way. As shown in
Appendix G, in their text discussion about the novel True
(...Sort Of) by Katherine Hannigan (2011), students
talked with one another to figure out the story (e.g., the
motivation of the story character Novello). The teacher
invited students to extend one another’s idea to further an
exploration of the idea (e.g., “How do you feel about what
Mario said? Do you agree or disagree?”). The teacher
pressed students to fully express their ideas by asking
multiple students simply, “Why?” or “Why do you think
that?” and students provided longer responses that
explained their reasoning. In one instance, over several
turns, the teacher facilitated a student’s response to assist
her in developing her idea around why Novello is teasing
Delly, the main character in the story. The end result was a
fully expressed and supported idea (“I don’t think he’s try-
ing to get Delly to tease him....Because in a couple chap-
ters ago, almost the beginning of the book, it said he loved
Delly”). In this short exchange, we see evidence of multi-
ple students airing their reasoning and providing text evi-
dence for their sense making around ideas in the text.

Changes in Teachers’ Self-Reported
Beliefs and Practices

Commensurate with changes in video-recorded text dis-
cussion quality, we noted changes in treated teachers’ endorsed
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FIGURE 3
Visual Representations of Patterns of Change for Transitional Versus Aspirational Codes From Piecewise Linear
Growth Models
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Note. Online-CFC = Online Content-Focused Coaching; Ss’ = students’. Models adjust for teachers’ content knowledge, as well as classroom
characteristics: students’ prior reading achievement and percentage of LatinX students in the classroom. Growth estimates during the workshop and
coaching intervals adjust for initial discussion quality at baseline.

beliefs and practices with respect to discussion quality.  spring, with declines for treated teachers in their endorse-
Specifically, aligned with our theory of change, we founda  ment of teacher-led discussion following IRE patterns
statistically significant treatment contrast from baseline to  (ES=1.61, p <.001; see Table D1 for items and Table D2 for
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TABLE7

Ratio of Proportion of Dialogic Discussion Relative to Proportion of Transitional Moves

Model 12

Model 22 Model 32

Covariate Coefficient Standard error

Coefficient

Standard error Coefficient Standard error

Intercept 0.992** 0.068

Treatment, B,

Baseline text discussion
quality, B,
0.095

Linear growth 0.087

estimate—workshop
Treatment, B,,

Baseline text discussion
quality, B,,
0.139

Linear growth 0.138

estimate—coaching
Treatment, B,,

Baseline text discussion
quality, B,,

Variance components

Intercept (percentage 0.028
of reduction from the

previous model)

Linear growth— 0.026
workshop (percentage
of reduction from the

previous model)

Linear growth—coaching 0.337
(percentage of reduction

from the previous model)

0.107

Between timepoints

0.994**

0.254**

0.086

-0.030

0.155

-0.168

0.057 0.974** 0.068

0.081 0.168

0.068 0.239* 0.074

0.088 -0.006 0.112

0.237 0.260

0.108 -0.077 0.119

0.139 -0.098 0.135

1.253** 0.354

0.175 -0.443* 0.157

0.007 (75%) 0.010 (0%)

0.070 (0%) 0.087 (0%)

0.389 (0%) 0.190 (52%)

0.088 (18%) 0.082 (7%)

2Model 1 accounts for classroom-level covariates such as prior year reading achievement, percentage economically disadvantaged, average days
absent, percentage minority, grade level, percentage gifted and talented, and percentage limited English proficient. Model 2 contains the same
covariates as the previous model with an adjustment for starting text discussion quality. Model 3 contains the same covariates as the previous model

but adds assignment condition where treatment = 1, and control = 0.
*p < .05. **p < .01. ***p < .001.

graphical depictions of differences-in-differences estimates),
basic-skills comprehension instruction (ES = 1.18, p = .04),
and a focus on independent reading of readily accessible
texts (ES = 1.52, p <.001). Simultaneously, also aligned with
a developmental hypothesis, we see evidence that teachers
began to incorporate elements of dialogism in their prac-
tice. Treated teachers had higher growth relative to control
teachers in their endorsement that complex texts should
form the basis for whole-class discussions (ES = 1.18,
p = .04; see Tables D1 and D2), and marginally statistically
significant growth in their implementation of skills aligned
with Questioning the Author (ES = 1.00, p = .06) and in
their reports of students providing meaningful contribu-
tions to advance text discussions (ES = 0.89, p = .10). Most
of the change in teachers’ reports occurred during the
coaching phase of Online Content-Focused Coaching.

Given that control teachers’ reports were consistent from
baseline to spring, we interpret the changes in treated
teachers (both declines and gains) as evidence that as
teachers engaged in sustained reflection during coaching,
their mental models (and discussion practice) shifted to be
more aligned with dialogic discussions.

What Is the Relation Between Growth
in Text Discussion Quality and
Students’Reading Achievement?

As a final step to investigate our theory of action, we
examined whether changes in teaching correlated with
classroom value-added scores estimated across all avail-
able classrooms. Both bivariate and partial correlations'
(r = .54 and .73, respectively) demonstrate a statistically
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FIGURE 4

Visual Representations of the Piecewise Linear Growth Model for Ratio of Proportion of Aspirational Versus

Transitional Moves
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Note. Avg. = average; Online-CFC = Online Content-Focused Coaching; Online-CFC +1SD = the interaction between the effect of Online-CFC and starting
one standard deviation higher on text discussion quality; Online-CFC -1SD = the interaction between the effect of Online-CFC and starting one standard
deviation lower on text discussion quality. Models adjust for teachers’ content knowledge, as well as classroom characteristics: students’ prior reading
achievement and percentage of Latinx students in the classroom. Intercept and growth estimates adjust for initial discussion quality at baseline.

significant relation, suggesting that improvements in
teaching were associated with student achievement value-
added estimates. The scatterplot in Figure 5 demonstrates
how these correlations may have been influenced by the
treatment because seven of the eight treated teachers
account for the highest estimates of teaching growth
paired with the highest estimates for classroom value-
added scores. Figure 5 also suggests that within the treat-
ment group, there is a strong association between teaching
growth and the magnitude of the classroom value-added
scores on reading achievement. In other words, aligned
with our hypothesis (theory of change), substantive
increases in teachers’ skillful use of talk moves (i.e., devel-
oping adaptive expertise) was highly related to growth in
students’ reading comprehension skills.

Discussion

Hypothesis Tests of Online
Content-Focused Coaching
in the Context of Coaching Studies

Our study was designed as a small-scale efficacy trial for
Online Content-Focused Coaching. Results from our
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study demonstrate a relation between teaching improve-
ment and student achievement value-added estimates.
Looking at our results in the context of other research on
instructional coaching, we note that the main effects for
Online Content-Focused Coaching on text discussion
quality (ES > 1.12) are nearly twice as large as those
reported in a meta-analysis for average effects of coaching
on instruction for programs with fewer than 50 teachers
(ES = 0.63; Kraft, Blazar, & Hogan, 2018). The main effect
for students of treated teachers on those students’ reading
achievement (ES = 0.24) on STAAR are comparable to
effects of coaching on achievement for small programs in
the same meta-analysis (ES = 0.28; Kraft et al., 2018).
Furthermore, whereas Kraft et al. (2018) demonstrated
that the size of the program is one potential factor influ-
encing the magnitude of the effect size, another is whether
the achievement test used to demonstrate the effect is
project developed versus a (state) standardized assess-
ment. Blank and de las Alas (2009) found that studies
using (project-developed) measures aligned with the
focus of the professional development had a mean effect
size of 0.32 as compared with a mean effect size of 0.10 for
studies using statewide assessments as an outcome.
Because smaller programs are more likely to have the
capability to administer assessments more aligned with



FIGURE5

Association Between Changes in Teaching and Changes in Students’ Comprehension Scores by Condition Within

the Analytic Sample

120

100

80

60

40

20

Value-Added Estimates for Reading Scale Score

-60

-1.5 -1 -0.5 0 0.5

Growth in Teaching Based on Instructional Quality Assessment and Survey

Treated

A Control

1 1.5 2 2.5

their intervention, we think this might also be a factor in
smaller studies demonstrating a greater magnitude effect
size. We find it notable that our effects on achievement
were found on STAAR and, thus, reflect constructs mea-
suring reading skills that are more likely to generalize
across populations.

Limitations of these findings are due largely to the
sample size and differential attrition. Although teachers in
the treated group taught in similar contexts and were
quite similar to teachers in the control group, we have
limited ability to generalize the treatment effect to all
potential teachers because we do not know why the eight
teachers completing the treatment continued the study
after random selection and why other teachers who had
been selected for treatment did not continue. We know
that 32% of treated teachers who were recruited in the
spring did not enlist in baseline activities in the fall.
Therefore, some teacher turnover occurred during the
summer before the opportunity to participate in treat-
ment even began. We also know that the time of year had
an influence on attrition rates, as the attrition rate from
the workshop was greater for the treated group in the fall
(47%) than it was for the control group in the spring (9%).
Replication studies will seek to implement strategies to
reduce attrition and develop findings that work toward
population-level generalizations.

We note, however, that we conducted a thorough
analysis of missing data in response to differential attri-
tion in our design and concluded that we could establish
moderate baseline equivalence between treated and con-
trol teachers on prior achievement and on most demo-
graphic measures. In addition, in all of our analyses,
including those in which baseline equivalence was not
established, we included covariates to adjust for, among
other things, students’ prior achievement, students’ back-
ground, and teachers’ baseline measures of text discussion

quality.

Theorizing and Observing a Process
of Change in Dialogic Text
Discussion Quality

We have taken seriously the charge for education research-
ers to develop and test theories around how teachers’ learn-
ing in practice-based professional development influences
teaching and student outcomes (see, e.g., Kennedy, 2016),
in addition to providing traditional evidence for the effi-
cacy of our intervention as described earlier. Such theoriz-
ing, or ability to explain how and why interventions
influence change in desired outcomes, is central to estab-
lishing consequential validity (Moss, 2016) and, more
practically, for designing interventions that significantly
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increase discussion quality, both with respect to teacher
facilitation moves and students” expression of higher level
thinking. This latter point is important given the critical
role that dialogic discussions play in student learning (see,
e.g., Wilkinson et al,, 2015) and the known difficulty that
teachers have in generating and facilitating students’ disci-
plinary reasoning in discussions (Franke et al., 2009).

Our work draws on theories from cognitive scientists
about modern, dynamic models of conceptual change,
that is, a process of change in which alternative actions to
conflicting beliefs, aims, or values are considered, decided
on, and justified. This process inevitably leads to a revision
of existing mental models, thereby building teachers
capacity toward adaptive expertise in discussion facilita-
tion. In the context of our intervention, we view both the
workshop and the coaching components of Online
Content-Focused Coaching as essential for growth in
adaptive expertise. The workshop set the foundation for
teacher—coach conversations that led to teaching growth.
Teacher learning was facilitated by establishing common
aims for text discussions, by providing a common frame-
work and vocabulary that grounded the teacher-coach
discussions, and by scaffolds for planning text discussions
that improved teachers’ willingness to attempt new talk
moves during initial attempts to implement Questioning
the Author and Accountable Talk (the first identified stage
of improvement).

This last point was critical for the video-based coach-
ing because these attempts to implement new moves were
constructive for teacher and coach reflections on whether
they succeeded with students initially or not. The impor-
tance of these initial attempts to elicit student thinking lay
in the opportunity for the teacher, with the aid of a coach,
to develop an inquiry stance for reflexively considering
these talk moves in relation to student responses vis-a-vis
their student learning goals. A critical element for this work
of coaching was the coach helping teachers recognize
instances of cognitive conflict so teachers were positioned
to reflect on them to suggest and consider alternative talk
moves (with the coach providing scaffolded support). The
resolution and explanation of a well-reasoned alternative
produces an atomistic element: a causal attribution among
a teacher’s problem space (e.g., “My students stare at me
with blank looks after an open-ended question”), a talk
move (e.g., “I wait but also continue to invite participa-
tion”), and why this would result in desired student
contribution(s). We view the development of adaptive
expertise as an accumulation of these atomistic associa-
tions. Furthermore, subsequent generalizations of these
associations about when and why a teacher would employ
similar talk moves are viewed as enabling teachers to enact
real-time facilitation moves during discussions.

We note that our theorizing about the process of
change for Online Content-Focused Coaching is sup-
ported by our prior analyses with different cohorts of
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teachers participating in the intervention (Matsumura et
al,, 2019). In that work, two-rate piecewise growth models
of change in talk moves helped us infer the process of
development, which was aligned with the timing of the
workshop and coaching. We assumed that improvements
from the workshop would generate some open-ended
questions from teachers and also partially open-ended
questions during teachers’ initial attempts to implement
aspects of Questioning the Author and Accountable Talk
moves. Likewise, we presumed that facilitation moves
would follow a similar pattern because teachers were just
beginning to implement facilitation moves consistent with
their evolving mental models for text discussions. Indeed,
this is what we observed in the current study as well.
Teachers demonstrated growth in transitional moves, such
as partially open-ended talk moves immediately after the
workshop. In the next phase of Online Content-Focused
Coaching, during successive cycles of coaching, we ob-
served a decline in transitional moves and an increase in
aspirational moves (open-ended talk moves). In particular,
strong student contributions increased during this phase
of the intervention. This change coincided with an increase
in the rate of aspirational moves and a decrease in the rate
of transitional moves. Thus, during the coaching, we
observed changes in teachers’ facilitation of text discus-
sions, which we attribute to growth in adaptive expertise.

Measuring Change in Dialogic Text
Discussion Quality

In addition to interrogating a theory of change toward
adaptive expertise, our research also sets out a measure-
ment strategy that could be useful for gauging the develop-
ment of dialogic instruction. As noted earlier, knowledge
of both a developmental process and a measurement
approach is crucial for translating research into practical
improvements (i.e., consequential validity). Critical to our
inferences was an exhaustive coding of discussions, par-
ticularly student contributions, which were important for
making formative' judgments about changes over time in
our treated classrooms relative to the control classrooms in
our study. As students’ weak contributions increased and
then declined during coaching (see Figure 3c), we also
observed a steep increase in students’ strong contributions
during coaching (see Figure 3f), thus providing empirical
support that teachers’ in-the-moment facilitation of stu-
dents’ responses had shifted.

In the context of an intervention designed with the
objective of promoting dialogic text discussions in which
students are positioned to do the thinking, we saw evidence
of this in our coding of student contributions. Thus, the
observable student contributions were the cornerstone
demonstrating a tangible change in text discussions, that is,
direct evidence of student thinking and reasoning. In addi-
tion, these moments when students demonstrated their



reasoning were also critical to further advance teachers’
mental models toward adaptive expertise, as they were fod-
der for contrastive cases in which teachers could analyze
moves that led to students’ reasoning during discussion.
Finally, for researchers, moments of student reasoning can
be used to understand the relation between teaching moves
and student reasoning or, as was demonstrated here, iden-
tify a process of development toward adaptive expertise.

Conclusion

We presented findings from an intervention study that
demonstrated effects on text discussion quality and student
learning, and we also made connections between the mag-
nitude of change in text discussion practices and growth in
student achievement. Although teachers varied in their
rates of change in text discussion quality, we demonstrated
an evolution of teachers’ text discussion practices. Through
exhaustive coding of repeated video-recorded discussions,
we were able to identify different stages of improvement. In
our small randomized sample, this multistage process
roughly corresponded to what we see as the strengths of the
workshop and coaching components of Online Content-
Focused Coaching. We propose a theory for the process of
change aligned with our observed changes in teaching talk
moves and students’ strong text-based contributions during
different phases of the intervention. In our view, having
teachers consider and explain cause-effect relations for
how teaching moves influence student contributions in
the context of their existing beliefs, aims, and values is
essential for conceptual change in teaching, yielding move-
ment toward teachers’ adaptive expertise in facilitating
discussions.
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'We note the similarities between the terms schemata and mental mod-
els. Throughout the text, we refer to such dynamic knowledge struc-
tures in the teachers’ mind as mental models because of their modern
connection to simulation, reasoning, and decision making, which all
have consequence for teachers’ discussion facilitation.

*We note that Figure 1 represents an oversimplification of the learning
process in two ways. First, learning is both dynamic and fluid. Prior
conceptions are not replaced completely, but rather learners adopt
more or less dominant conceptions that are linked to changing con-
texts (Nadelson, Heddy, Jones, Taasoobshirazi, & Johnson, 2018).
Second, whereas we present a view of conceptual change for teaching
as staged, the rate that teachers progress through the stages is more
individualized than is represented here.

*We define the term reflexively as used in this context to mean having
teachers build their own analytic reasoning (an inquiry stance) spe-
cifically vis-a-vis connections they make between their own practice

and consequently the student thinking elicited by their talk moves in
their classroom text discussions. Thus, the examination of cause—
effect associations between teaching moves and student thinking
might be facilitated by the coach, with the intended goal of building
the teachers’ capacity to routinely engage in their own reflexive prac-
tice subsequently.

“We examined t-tests across the 27 participating schools on all of the
demographic characteristics that we had access to from the year prior to
randomization. We also examined ¢-tests across the 62 potential partici-
pating teachers and found balance on the same set of demographic
characteristics at the teacher level, as well.

°In addition, although not statistically significantly different, the stan-
dardized mean difference (Hedges’ g) for the other two IQA composite
scores are both positive and trend toward a difference (|g| = 0.18 for the
choosing rigorous texts and implementing elements of Questioning the
Author composite, and |g| = 0.51 for the rigor of student contributions
composite).

®Our data would be considered fully balanced panel data because no
teachers were missing at baseline, nor were they missing an end-of-year
measure, resulting in no missing teachers due to listwise deletion.

"We consider weak student contributions a transitional move because
one goal for dialogic discussions is to increase the number of student
contributions. Two things are likely necessary to enable strong student
contributions: authentic open-ended questions and a teacher’s strategic
employment of facilitation moves. Consistent with our theory, we think
many teachers will begin coaching with a desire to increase student con-
tributions, but their students will struggle to provide strong student con-
tributions without support, and teachers’ will lack the adaptive expertise
to facilitate strong contributions.

8We compared mean differences for the treated and control analytic sam-

ple prior to intervention on each of the six constructs. The means were
not statistically significantly different between groups (assss = .05), but
Hedges’ g was between 0.25 and 0.30 for three of the six constructs (see
Table B2 in Appendix B).

°Although these models omit these four teachers, the findings are similar
to the initial models that we ran comparing the treated teachers with all
other teachers (n = 48 classrooms) for whom we had achievement data
in the district, as well as a completed baseline survey, so we were able to
make linear adjustments for statistical control variables.

"“These estimates may be slightly optimistic or may indicate a dosage
effect of the coaching. We note that the average of the last coached vid-
eos was 3.17 for the rigorous student contributions composite. Although
this indicates that not all teachers attained a score of 4 on their last
coached video, the discrepancy between growth estimates being near 4
and the previously reported mean of 3.17 is due to the fact that teachers
with more coached sessions scored, on average, close to 4 on this mea-
sure. In other words, the hierarchical linear growth model estimates the
group trajectory relative to time for all teachers for all of their coached
videos, revealing the underlying growth trajectory. We would trust
growth estimates more than the snapshot mean of last coached video,
because they represent the best expression of interindividual change, if
we felt that the assumption held that data were missing completely at
random. However, we do not have evidence to confirm or disconfirm
that assumption.

""We examined a series of latent variable regressions adjusting for the
starting point of teachers to understand whether initial discussion
quality confounded our measurement of growth, and we examined
prediction models with covariates from the pre-survey (n = 27 teach-
ers), including measures of teachers’ background and prior knowledge.

“In the face-to-face Content-Focused Coaching work, effect size esti-
mates on the IQA were slightly smaller (ES = .70), but the studies are
not strictly comparable because they reflect a difference in scale
(approximately 170 teachers were involved in the face-to-face
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Content-Focused Coaching study) as much as a difference in delivery
method of the treatment.

PPartial correlations were adjusted for teacher characteristics such as
their pedagogical content knowledge for teaching score (see, e.g., Phelps
& Gitomer, 2012) and their years of experience, and an additional con-
trol for school prior achievement in writing.

Although we report changes in student achievement on STAAR as evi-
dence of change in students’ reading skills, we also assert that direct
observation of student learning inheres in text discussions themselves.
Indeed, formative assessment within text discussions (i.e., teachers
thinking reflexively about how students” contributions to text discus-
sions demonstrate their reasoning) is aligned with sociocultural learn-
ing theories. If research were also aligned to measures of students’
reasoning in discussions, then research findings could be more aligned
to assessment and to modern learning theories. Such formative assess-
ment would connect with dialogic learning goals while also promoting
and supporting the instructional change we desire (see, e.g., Shepard,
Penuel, & Pellegrino, 2018).

"Teachers reported leaving the study for various non-study-related rea-
sons. Primary among these reasons was a change in position either to a
different grade level or for a promotion out of the classroom (1 = 5), self
or family health-related issues (1 = 5), or other personal reasons.

1“The last video was collected just prior to the state standardized testing
period in April.

“In addition to exploring potential answers to this question with our
baseline data, we attempted to account for differential attrition in our
analytic methods.

%We list several of these (e.g., change of position, no longer teaching
English language arts, self and family medical issues), but it is impossi-
ble to verify those reports.

“Definitions for most of the teacher moves are taken from the Analyzing
Teaching Moves codebook (Correnti et al., 2015).

“However, if the teacher asks more than one question of the same type in
succession, code it only once. This is because, generally, they are trying
out different phrasings of the question (e.g., “Why do you think that?”;
“What is there in the text?”; “What makes you say that?”).

?'In our analyses, we centered time so the intercept was the estimated
IQA dimension score for teachers at the beginning of the study.

*The indicator for participation in Online Content-Focused Coaching
was entered in the model uncentered, meaning the estimates for the
intercept are for control teachers only.
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APPENDIX A

Framework for Effective Text Discussions

Dimension Teacher move(s)

Student move(s)

text with grist
discussion.

Segment the text

questions.

Pose questions to
construct the gist
idea in the text.

misunderstandings.

text.

Select a complex » Select a text with grist/complexity that supports
extended responses and meaning making in

Identify stopping points during reading that
provide opportunities to unpack text difficulties.

Plan initial questions and potential follow-up

Ask open-ended questions that require students
to respond in more elaborate ways to explain an

Ask questions that surface students’ potential

Ask questions in sequence that help students
construct understanding of the key ideas in the

» Show interest in the topic.

Demonstrate motivation to persist and grapple with
challenging content to make sense of the text.

Engage in making sense along the way (i.e., during
reading).

Demonstrate understanding of key ideas in the text.

Respond using own words rather than repeating the
text verbatim.

Respond in longer ways that connect ideas within the
text.
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Framework for Effective Text Discussions (continued)

Dimension

Teacher move(s)

Student move(s)

Pose cognitively
demanding
questions

Develop
accountability
to accurate
knowledge

Develop
accountability to
rigorous thinking

Develop
accountability to
community

« Ask questions that link text ideas to broader
issues in the discipline or world.

Ask questions that require text interpretation
and analysis.

Mark critical ideas expressed by students.
Press for accuracy in students’ responses.
Build on students’ prior knowledge.

Challenge students’ explanations.

Press students to explain their reasoning.
Invite students to expand on their thinking.

» Model reasoning (i.e., think aloud).
Recapitulate ideas expressed in the discussion.

Invite participation to ensure that all (or nearly
all) students participate in the discussion.

Link students’ ideas in the discussion (i.e., show
how critical ideas expressed by students relate

« Form generalizations, claims, and/or arguments about
the text.

Demonstrate accurate knowledge of the ideas in the
text.

Identify knowledge not yet available but needed to
address an issue.

Explain own reasoning about text-based evidence.
Test understanding of concepts.
Formulate hypotheses based on text evidence.

Challenge the quality of one another’s evidence and
reasoning.

Actively participate in the discussion.
Listen attentively to one another.
Elaborate and build on one another’s ideas.

to one another).
Work to keep everyone together.

ensure that the students are understood.

Verify and clarify students’ contributions to

» Work to clarify or expand an idea.

APPENDIX B

Differential Attrition

Our first research activity asked teachers to complete a
baseline survey of their teaching, focusing primarily on
teachers’ beliefs and practices about text-based discussion
practices. Of the 31 teachers who signed up in the summer
and were assigned to treatment, only 21 completed the
baseline survey and contributed a baseline video. Another
six treated teachers dropped from the study for various rea-
sons before the workshop,” yielding a pool of 15 potential
teachers for the treatment condition. Of these 15 teachers,
seven of them dropped from the study within the first cou-
ple of weeks of the workshop (attrition due to the fall work-
shop =47%), and the other eight continued throughout the
course of the treatment, completing the workshop and
coaching. In the control condition, 29 of the 31 teachers
assigned to the condition completed a baseline survey.
Twenty-three teachers completed the data collection,
including a baseline video along with two other videos of
their text discussions at evenly spaced intervals over the
year.'* We calculated two different attrition rates for the
control group. First, through the end of data collection
activities prior to the workshop (including all the data for

identifying main effects), 23 of the 29 teachers completed
the study (attrition due to data collection = 21%). Second,
when provided the chance to take the workshop, 21 of these
23 teachers completed the workshop (attrition due to the
spring workshop = 9%).

Differential attrition in our study poses interesting ana-
Iytic challenges because attributions of causality may
depend on the selection mechanism, if any exists, into treat-
ment when assigned to that condition. Thus, one alternative
explanation for the putative cause of findings could be
because participants least likely to show positive change
were more likely to quit the treatment.”” Although it is
impossible to know the actual mechanism for attrition,'® we
explored our data to understand whether teachers from
one of our strata were more likely to drop or attrit from the
study. We found that the attrition rate differed by our origi-
nal school stratification (see Table B1). In our third stratum,
where schools were identified to have greater than 50% of
their students as English learners, there were 13 teachers
who indicated interest in participating in the study in May.
However, only seven of them took the baseline survey, and
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TABLE B1
Differences in Teacher Attrition by School Stratum

Teachers taking Teachers completing
Number Teachers interested the baseline survey data collection in spring
Stratum of schools in May 2016 in fall 2016 2017 (attrition rate)
<20% English learners 7 21 21 16 (24%)
20% < English learners < 50% 12 28 22 18 (18%)
>50% English learners 8 13 7 2 (71%)

only two of the teachers (both in the control condition)
completed the study data collection activities (just 15% of
those originally indicating interest).

Differential attrition between strata demonstrates dif-
ferences across schools in the participation rates of teachers
in the study, which will influence inferences about the
external validity of our findings (i.e., the findings will only
generalize to the teachers teaching in contexts similar to the
teachers who completed the study). The fact that both
treated and control teachers from this stratum were seen
dropping out and experiencing attrition at very high rates
led us to further investigate (a) whether teacher participants
who stayed in the treatment condition (n = 8) were differ-
ent from those who left the treatment condition (n = 7),
(b) whether teachers who dropped from the control condi-
tion were different from those who remained in the control
condition, and (c) whether the treated teachers who com-
pleted the study (n = 8) differed in their beginning charac-
teristics from the control group participants who completed
data collection activities (1 = 23).

Results of these investigations are summarized in Table
B2. Although differential attrition exists between the
treated and control samples over the course of our data col-
lection (treated group attrition rate for the workshop = 47%;
control group attrition rate for data collection = 21%), we
found that the treated and control teachers remaining in
the study (see the columns “Assigned to treatment—
completed” and “Assigned to treatment—did not complete”
in Table B2) taught in schools with similar environments,
had classrooms with similar average student characteristics,
and also had similar backgrounds (e.g., similar years of
experience). Factors leading to teacher attrition appeared to
be similar in both the treated and control conditions.
Teachers who failed to complete the study after baseline
were more likely to teach a greater proportion of Latinx stu-
dents and taught in schools with a greater proportion of
economically disadvantaged students.

Our understanding of how selection influenced the
makeup of our analytic sample guided our decision making
about our statistical methods in two ways. First, we used a
variety of methods for investigating treatment effects to
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understand whether the inferences about a treatment effect
were sensitive to model selection. Second, the fact that
teachers in the treated group who completed the study
began with occasional statistically significant higher
IQA scores (see Table B2) led to our decision to use a
differences-in-differences model to calculate and report
treatment effects. The differences-in-differences method
ensured that we accounted for any inherent disadvantage
for growth in the comparison condition due to starting
lower on some IQA measures.

Finally, when exploring estimates of student achieve-
ment effects, we examined a variety of models, including
using the Heckman method to adjust for factors associ-
ated with attrition from the study (i.e., to correct for selec-
tion bias or nonrandomly selected samples; Heckman,
1979). This model helped us understand whether treat-
ment estimates were sensitive to factors related to attri-
tion because they account for potential bias that occurred
as the result of discontinuing participation. In the first
stage of the Heckman model, we predicted whether
covariates predicted attrition from the study among both
treatment and control teachers (see the Attrition Model
section in Table B3).

Four regressors were found to be statistically signifi-
cant or marginally statistically significant predictors of
attrition. In addition to fifth-grade teachers (z = 1.70;
p = .088) being more likely to attrit from the study, the
other three covariates could have been predicted given
the differential attrition across school strata reported in
Table B2. Predictors of attrition included the percentage
of economically disadvantaged students in the school
(z=3.74; p <.001), the percentage of non-White students
in the school (z = 2.23; p = .026), and being a Latinx
teacher (z = 1.88; p =.059).

In the second stage of the model, the correction factor
(i.e., inverse Mills ratio) is included as a regressor with all of
the other statistical controls. As shown in the Reading
Achievement Model section in Table B3, findings from the
second stage of the Heckman model predict students in
classrooms of the treated teachers to score higher by 34.56
points (ES = 0.24; z = 2.24; p = .025).
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TABLE B3
Heckman Model Results

Covariate Coefficient Standard error
Attrition model

Intercept 10.18 7.84
Prior reading achievement 0.00 0.62
Hispanic teacher -1.18" 0.62
Years of experience -0.06 0.05
Master’s degree 0.37 0.63
Number of English language arts methods courses -0.06 0.20
Percentage economically disadvantaged students 8.41** 2.24
Percentage non-White students 8.61* 3.86
Grade 4 1.22 1.02
Grade 5 1.831 1.07
Reading achievement model

Intercept, Y, 352.65*** 96.96
Treated 34.56* 15.40
Stratum 1 -2.58 17.89
Stratum 2 -22.711 13.98
Grade 4 34.13* 12.91
Grade 5 5.47 9.11
Prior reading achievement 0.61** 0.06
Prior math achievement 0.17* 0.06
Female 15.18* 7.23
Asian -21.59 24.76
Black -9.65 23.60
Native American 13.28 20.14
Multiracial -2.10 19.68
Hispanic 16.86 17.43
At risk -8.67 15.11
Special education -7.57 20.71
Handicapped 0.20 20.71
Economically disadvantaged -13.19 10.19
Gifted 46.46*** 13.61
English learner 56.31** 12.44
Limited English proficient -28.46" 17.13

Note. A cluster option was used to adjust the results for the nested structure of the data. Since Heckman’s two-step approach is not compatible with
the cluster option, we employed an FIML estimator within a one-step approach. The reported results are very similar to a previous model run with a
two-step approach.

*p < .05. **p < .01. ***p < .001. 'p < .1.
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APPENDIX C

Codebook for Elements of Text Discussion Used
to Examine the Process of Change

Teacher Initiating Moves™

o Each turn could have multiple codes,” but do not apply more than one code to the same set of words.

o When assigning multiple codes to a single turn, assign codes in the order in which the words appear in the
transcripts.

« Do not consider any responses that follow a teacher turn to code a teacher turn.

gist question

students to demonstrate
understanding of

a section of the

text as a whole,

not simply retrieve

bits of information.
Cumulatively, the
questions help students
construct a coherent
representation of the
text (i.e., big ideas and
events).

here?”

» “What just happened in this
section of the text?”

« “What did we learn here?”

» “What information have
we learned about Uncle?”
NOTE: This question would
be considered an open-
ended gist question if it
follows a portion of text that
contains a lot of important
information about Uncle
(i.e., information about
Uncle represents the big
ideas contained in that
portion of the text). If
information about Uncle only
represents a small amount of
information among a lot of
other important information,
it is considered partially
open-ended.

Code Definition of code Examples Rules

Partially The question asks “Why was Salva scared for his « Partially open-ended questions do not ask students to

open-ended  students to demonstrate  friend?” synthesize a lot of information. They either include

question understanding of a “How do you think this made significant clues that guide students to think about the text
particular section of Salva feel?” in specific ways/contain a portion of the answer, OR they
the text. The content Examples of questions only ask students about a narrow slice of information.
of partially open-ended considered partially open- « If a question is focused on a character’s feelings (e.g., “How
quesppn; ‘”C‘”d?s ended if they ask about only do you think this made Salva feel?”), code as a partially
specific information a narrow slice of information open-ended question.
about, or gm,dance from the text (i.e., are Partiall -ended -ended gist tion: A tiall
toward, particular not focused on big ideas * Partially open-ended vs. open-ended gist question: A partially
ideas (i.e., provides thesi lot of open-ended question involves the teacher constructing ideas
information or clues as prfsyn te_s‘s across a tot o for the students by inserting some significant information. For
to what is significant information): example, asking questions such as “Why was Salva scared for
about a certain section + “What can we infer about his friend?” alerts students to the fact that Salva was scared for
of the text), OR they are Nya?” his friend. A question is also considered partially open-ended
open questions that ask « “What information have we if it has too narrow of a focus. For example, if the teacher
students to grapple with learned about Uncle?” asks “What information have we learned about Uncle?” after
a relatively narrow slice reading a passage that includes information about a lot of other
of information within characters and/or ideas, this question would be considered
the text OR would invite partially open-ended. For open-ended gist questions, the
answers/speculation teacher provides students with no explicit information that
not grounded in the would guide them to think about the text in any specific way
text (e.g., predictions, and focuses on big ideas across large chunks of text (e.g.,
talking about personal “What is the author telling us here?”).
experiences).

Open-ended The question asks » “What is the author saying » Open-ended gist vs. partially open-ended question: Open-

ended gist questions ask students to synthesize a lot of
information from the text. Open-ended questions that focus
on a narrow slice of information (as opposed to big ideas or
large swaths of text) or contain a lot of information to guide
students’ thinking are considered partially open-ended.

Inference and analysis vs. open-ended gist question: Gist
questions are more about checking students’ comprehension
of major ideas and events in the text; inference and analysis
questions require students to construct knowledge that goes
beyond what is directly stated or represented in the text
(i.e., require some analysis and higher level inferences).

Questions that ask about a character’s feelings (e.g.,
“How is this making Salva feel?””) are considered partially
open-ended.

Literal vs. open-ended gist question: Literal questions are
closed-ended. They are often narrowly worded, such as
“What does Nya carry with her?”

Literal vs. open-ended gist question: Questions about what
a word or phrase means (i.e., vocabulary) are usually literal
questions. Occasionally, asking what a phrase means could
be a gist question if the importance is placed on what the
phrase means in context, not just what it literally means.
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Teacher Rejoinder Moves

« When assigning codes, you may need to take into account the previous student’s response.

to extend, deepen,
clarify, or elaborate
the discussion,

OR the teacher
challenges the
response in order to
encourage students
to rethink/defend
their responses.

“Well, what about hadn’t
killed the dog?”

“Oh, so, what about middle
age? So, you’re saying
that because he was
young, he felt that way,
but because his parents
were older, they felt a
different way. Hmm,
you think that’s true
that—do you think age
is what determines how
he felt about this spring?
Courtney? Will that

always work?”

Code Definition of code = Examples Rules
Literal The teacher asks “She discovered what he « If the teacher uses a student response but asks a literal
uptake a literal question looked like.” question, code as literal uptake.
using a student’s “Who’s the he?” « Literal question vs. literal uptake: Literal uptake codes respond
response. “Responsible.” to student comments; literal questions are teacher initiated.
“Responsible. Can anyone ~ * Press vs. literal uptake: If the teacher asks the same student
think of another word for questions, such as “What page number was that on?” or “Where
responsible?” did you find that?” when the student was literally just reading
from the text, and the teacher’s purpose is to, for example, get
a line or page number to write down, code as literal uptake.
Uptake/  The teacher usesa  “She hadn’t killed the « If the teacher uses a student’s response (e.g., by paraphrasing
pushback student response dog.” or incorporating the response into a question) to extend,

clarify, deepen, or elaborate the discussion, code as uptake
(usually includes calling on another student).

If the teacher reproduces a student’s response verbatim (or
close to) and then asks a question related to the response, code
as repeat and uptake/pushback (if the teacher calls on another
student) or press (if the teacher asks a question to the same
student).

If an utterance falls between uptake/pushback and literal,
code as literal uptake.

Collect vs. uptake/pushback: If more and different answers
appear to be the goal, rather than deepening or elaborating a
previous student’s answer (i.e., uptake), code as collect.

Press vs. uptake/pushback: Press is used only when the teacher
asks the same student who gave the initial response.

Student Moves

Code Definition of code Examples Rule(s)

Weak link Students attempt to link “| disagree with Ana” without o The phrase “l agree/disagree with...” and
contributions to one explaining why or which aspect the connective “because” do not necessarily
another but do not show of Ana’s statement the student signal a strong link. Sometimes students use
how ideas/positions relate disagrees with. the stem “l agree with ___ because...” in a
to each other. The student  « agree with Jay because...” is perfunctory manner. Listen for what comes
might simply be revoicing or followed simply by the student’s after the phrase.
repeating another student’s own prepared response, without
contribution. actually linking to the substance

of Jay’s response.

Strong link Students connect their “I’m not sure what Ana says is » See above for the rule about distinguishing
contributions to one other’s right, because | don’t see where weak from strong links when students state
and show how ideas/ in the text it says that....” that they agree or disagree with one another.
positions shared during the  «| 5gree with Jay because...” is « Students’ building or elaborating on another
discussion relate to each followed by a clear elaboration student’s idea must include a unique
other. Students glaborate, of Jay’s response. contribution, not just restate the first idea.
challenge, or build on one
another’s ideas.

Weak Students provide inaccurate, “Naya lived a hard life because, in « Chapter references or general paraphrasings

text-based incomplete, inappropriate, the chapters about her, we learn of a large portion of the text instead of

evidence vague, or trivial evidence that she has to do a lot of things specifics are considered weak evidence.
from/reference to the text.  for her family.”
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explanation  circular explanation that
basically repeats or restates
the response or relies on

evidence to speak for itself.

Strong
explanation

Students provide an
elaboration/justification
of their answer or of the
evidence they selected to
support their answer.

in the text, it says, ‘Salva was
tired from the long walk.’”

“| think Salva was scared for
his family because it said he
immediately thought of home
after the gunfire...”

Code Definition of code Examples Rule(s)
Strong Students provide accurate,  “...because it said in the text « For something to count as evidence at all, it
text-based appropriate, specific that Salva did not know the old has to be distinct from a student’s answer/
evidence evidence from/reference to woman.” claim (usually it follows “because” or is
the text that supports the marked by “in the text...”).
claim. « Specific page or line numbers, specific
quotations, or close paraphrasings count as
strong text-based evidence.
Weak Students provide a brief or ~ “| think Salva was tired because, « Not applicable

Avoid simply coding long responses as strong
explanation. Listen for the substance.

Distinguish between the claim and the
explanation part of the response. For
something to count as explanation, it has to be
distinct from students’ answer/claim and from
the evidence (usually it follows “because...”).

APPENDIX D

Tables for Survey Constructs and Findings

TABLE D1
Survey Items Measuring Practices and Beliefs Organized by Construct

Beliefs (B) or

Constructs with hypothesized declines for the treatment group practice (P)

Teacher-led basic comprehension following Initiate-Respond-Evaluate patterns (a = .60; ES = 1.61; p = .00)

1. It is important that the texts my students and | discuss in class should be consistent with my students’ life B
experiences.

2. To improve students’ reading comprehension, it is important to ask students to make a prediction about what
will happen next in a text.

3. In our classroom text discussions, my students give short answers (less than a sentence in length). P
4. In our classroom text discussions, my students only contribute when they know they have the correct answer.

5. To increase students’ reading comprehension, it is important that teachers especially call on students likely to
have the correct answer so the whole class will understand the text accurately.

6. To increase students’ reading comprehension, it is important that teachers preteach vocabulary in advance of
reading a text.

7. When | select texts, | choose texts that most of my students can comprehend when reading independently.
Basic-skills comprehension instruction (a = .80; ES = 1.18; p = .04)
1. It is important that the texts my students and | discuss in class support students to learn a particular B

comprehension skill or strategy (e.g., identifying cause and effect, predicting).

2. To improve students’ reading comprehension, it is important to ask very specific questions with correct
answers to help students recall important details.

3. To improve students’ reading comprehension, it is important to ask students who, what, where, and when
questions to ensure that they comprehended what they read (e.g., “Who are the main characters?”).

4. To improve students’ reading comprehension, it is important for teachers to frequently summarize the text for
students to make sure that everyone understands the correct meaning.

(continued)
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TABLE D1
Survey Items Measuring Practices and Beliefs Organized by Construct (continued)

Constructs with hypothesized declines for the treatment group

Beliefs (B) or
practice (P)

5.
6.

1.

When | select texts, | choose texts that are similar to the texts found on the state achievement test.

In our classroom text discussions, my students get confused by questions that invite too many responses (i.e.,
go beyond the events or facts in a text).

Focus on irrelevant factors (independent reading and personal connections; a = .66; ES = 1.52; p = .00)

It is important that the texts my students and | discuss in class be readily comprehended by most of my
students when reading independently.

. To increase students’ reading comprehension, it is important that students independently read text.

. When | engage students in a text discussion, | avoid addressing factual errors in a student’s response so as to

maintain that student’s self-esteem.

. In our classroom text discussions, my students make predictions about what will happen next.

p

Constructs with hypothesized gains for the treatment group

Beliefs (B) or
practice (P)

6

1

A ow

1.

6.

Complex texts form the basis for rich text discussion (a=.77; ES=1.18; p = .04)

It is important that the texts my students and | discuss in class be more difficult to comprehend than the texts
they read independently.

. It is important that the texts my students and | discuss in class have complex plots (e.g., story contains

multiple subplots or is told from multiple characters’ perspectives).

. It is important that the texts my students and | discuss in class explore problems that do not have clear

solutions.

. It is important that the texts my students and | discuss in class contain moral dilemmas.

. When | select texts, | choose texts that have a complex plot structure (e.g., story contains multiple subplots

or is told from multiple characters’ perspectives).

. When | select texts, | choose texts that explore problems in the world that do not have clear solutions.
Implementation of Questioning the Author (a = .61; ES = 1.00; p = .06)
1.

To improve students’ reading comprehension, it is important to plan questions | will ask in advance rather
than just waiting for questions to emerge spontaneously from students during discussions.

. To improve students’ reading comprehension, it is important to press an individual student to provide multiple

pieces of evidence to support his or her answer.

. To improve students’ reading comprehension, it is important to ask students to evaluate other students’

answers (i.e., if they agree or disagree) and explain why.

4. When | engage students in a text discussion, | read a text aloud to students.
. When | engage students in a text discussion, | plan questions in advance focused on parts of the text where

students might have comprehension problems.
In our classroom text discussions, my students are pressed until they give the correct answer.

Students provide meaningful contributions to advance the text discussion (a = .87; ES = .89; p = .10)

. In our classroom text discussions, my students build on one another’s assertions by providing new evidence in

support of the original claim.

2. In our classroom text discussions, my students give more than two-sentence responses.
. In our classroom text discussions, my students provide multiple pieces of supporting evidence for a claim.
. In our classroom text discussions, my students restate their answers to make sure that they are being

understood by the rest of the class.

. In our classroom text discussions, my students summarize different ideas voiced by another student to make

sure that they understood the student’s main point.

. In our classroom text discussions, my students connect their answers to another student’s ideas.
. In our classroom text discussions, my students explain why they agree or disagree with another student’s answer.
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TABLE D2

Visual Representations of Differences-in-Differences Models for Survey Constructs

Constructs with hypothesized gains for the treatment
group

Constructs with hypothesized declines for the treatment group
Teacher-Led Basic Comprehension
following IRE patterns
5
45
4
35
3 .\‘ =8=Control
25 —o—Treatment
2
15
1
Baseline End-of-Year
Focus on Irrelevant factors (independent
reading and personal connections)
5
45
4
35 m—
3 \ —e—Control
25 w=@==Treatment
2
15
1
Baseline End-of-Year
Basic Skills Comprehension Instruction
5
45
4
35 —a
3 === Control
25 \. =@ Treatment
2
15
1
Baseline End-of-Year

Constructing the gist and practicing
teacher facilitation moves

5
45
4 P/.
3.5
3 . === Control
2.5 ==@==Treatment
2
15
1
Baseline End-of-Year
Complex texts form the basis for rich
text discussion
5
45
4
35 .-‘:—__/.t
3 ==@==Control
2.5 w=@es Treatment
2
15
1
Baseline End-of-Year
Students Provide Meaningful Contributions to
Advance the Text Discussion
5
45
a
35 7—4
3 === Control
2.5 =@="Treatment
2
15

Baseline End-of-Year

APPENDIX E

Growth Analyses for the IQA

To understand growth trajectories for each group of
teachers and to better describe overall patterns of
growth, we examined the data using hierarchical lin-
ear models to identify the best functional form for

change (Raudenbush & Bryk, 2002) for teachers on
each of the IQA composite scores (i.e., choosing rigor-
ous texts and implementing elements of Questioning
the Author, teacher press and facilitation moves, rigor
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of student contributions). IQA composite scores for
each video were nested in timepoints, and timepoints
were nested in teachers in three separate univariate
analyses.”!

These models make use of all available data (112
videos among 31 teachers; n, = 3.65) to estimate the
average growth trajectory and investigate whether
growth appears to be different between the treated and
control teachers. Our two-level unconditional model for
the linear functional form for Questioning the Author
implementation can be summarized as follows:

QTAimp.,, =m,; +m; (Time, ) +e, (1.1)
”Oi = BOO + ﬁOI(Online‘CFC)i + rOi

(1.2)
ﬂ-li = BIO + ﬁll(online_CFC)l + T’Ii

where QTAimp., is the composite score of the three
Questioning the Author implementation dimensions (as
listed in Table 3); 7, is the baseline Questioning the Author
implementation score for teacher i Time,, is the change in
time from baseline to the first coached video; 7, is the linear
growth slope for teacher i B is the average baseline
Questioning the Author implementation score across teach-
ers; Online—CFCi is a dichotomous indicator for teacher i
for participation in Online Content-Focused Coaching
(1 = treated; 0 = control); ﬁm is the difference in baseline
Questioning the Author implementation for treated versus
control teachers; B, is the average linear growth slope for
teachers; B, is the difference in the growth slope for
Questioning the Author implementation for treated versus
control teachers; e, is the within-person residual; and T and
r,, are the between-teacher variance estimates for the inter-
cept at baseline and the linear growth slope, respectively.

APPENDIX F

Piecewise Analyses for Patterns of Growth
in Text Discussion Outcomes Across Phases
of Online Content-Focused Coaching

Using HLM version 7.03, items were nested in teachers in
six separate univariate analyses. Our two-level uncondi-
tional model for open-ended gist questions can be sum-
marized as follows:

ATM =Ty + Ty (WOI”kShOP Intervalti) (2 1)

open—endedti

+ 775, (Coaching Intervalﬁ) +e,;
7o; = PBoo + Bo1 (Online-CEC), + 7,

7,;=P;0+B;1(Online-CEC), + 1, (2.2)

Ty = Bzo + ﬁZI(Online‘CFC)i + rzl-

where ATM 4y 18 the proportion of all teacher
open-endedti . A

moves that were coded as open-ended gist questions at
time ¢ for teacher 4; 7, is the baseline proportion of open-
ended gist questions at baseline for teacher i; Workshop
Interval, is the change in time from baseline to the first
coached video; m, is the linear slope over the workshop

interval for teacher i; Coaching Interval , is the change in

38 | Reading Research Quarterly, 0(0)

time from the first coached video to the last coached
video for teacher j; 7, is the linear slope over the coaching
interval for teacher i; B, is the average baseline propor-
tion of open-ended gist questions across control teach-
ers”’; Online-CFC is a dichotomous indicator for teacher
i for participation in Online Content-Focused Coaching
(1 = treated; 0 = control); B, is the difference in the pro-
portion of open-ended gist questions for treated versus
control teachers at baseline; B, is the average linear slope
for control teachers over the workshop interval; [311 is the
difference in the change in the average linear slope for the
proportion of open-ended gist questions for treated ver-
sus control teachers over the workshop interval; [320 is the
average linear growth slope over the coaching interval; 3,
is the difference in the change in the average linear slope
for the proportion of open-ended gist questions for
treated versus control teachers over the coaching interval;
e, is the within-person residual; and Too T and r,, are the
between-teacher variance estimates for the intercept at
baseline, the workshop interval, and the coaching inter-
val, respectively.



APPENDIX G

Excerpts From Text Discussions at Baseline,
After the Workshop, and at the End of the Year

lllustrative Example of Evolving Text Discussions in One Treated Classroom

Transcript excerpt from:

ATM code

Baseline (September)

Teacher: So, what is the main problem in the story? Who would like to share? Ben, what do you think?

Ben: | think the problem is when Charlie gets the nightmares, and he tries to get them away from him.
Teacher: OK, | like that one. Anybody else think something different? Nina?

Nina: | think the problem is his nightmares are getting worse and worse and...

Teacher: | wonder why.

Elena: Because Charlotte and the witch...

Teacher: OK. Are they the same person or different people, Charlotte and the witch?

Elena: | think a little bit the same people.

Teacher: You think they’re the same person, OK. Javier?

Javier: | think that it’s about his mother and Charlotte because he doesn’t want to leave his mother
behind, and his father is saying leave her behind and—

Teacher: And what happened to his mother?
Javier: His mother died. That is also one problem.
Postworkshop (January)

Teacher: [Reads portion of story aloud]

Teacher: What happened now? Javier?

Javier: While Scho was trying to distract them, they want to take a little break so Scho won’t say
that again. He will think it, but now it’s going to go annoying, and they’re ticking them off.

Teacher: Ah, I like how you said “and they’re ticking them off.” OK. So, is the distraction working? |
don’t know. Can you add on to that, Crystal, what Javier told us?

Crystal: Well, they—he is ticking them off. But at the same time, he’s also really annoying them by
singing and keep on saying that he told them to say that.

Teacher: So, how are Monk and Glennie taking all of this? Destiny?

Destiny: They’re being annoyed, and because Scho wanted them to stop the game, so they did. So,
he can get more attention because he’s not playing.

Teacher: Ah, | like what she said about getting more attention.

Partially open-ended
question

Weak explanation
(Evaluate)/collect
NC

Redirect

NC

Literal uptake

NC
Repeat/collect

Weak text-based evidence

Literal uptake
NC

NC
Open-ended gist question

Strong explanation
(Evaluate)/invitation to link
Weak link

Partia}ly open-ended
question

Strong explanation

(Evaluate)/repeat

(continued)
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lllustrative Example of Evolving Text Discussions in One Treated Classroom (continued)

Transcript excerpt from:

ATM code

Postcoaching (end of the year)

Teacher: How do you feel about what Mario said? Do you agree or disagree? Aaron?

Aaron: | agree with him because last time Novello tried kissing her, and Delly punched him.
Teacher: OK. Damian?

Damian: | agree with Javier and kind of Aaron because he did try to kiss her, and when he tried,
that’s when he like—he’s getting more close to her because now she’s starting to get mad, and
he’s thinking to him he’s probably teasing him. So, that’s probably why he keeps teasing her,
because he wants her to tease him.

Teacher: OK. Cathy?

Cathy: | disagree with Daniel.

Teacher: Why?

Cathy: | don’t think he’s trying to get Delly to tease him. | just think that—

Teacher: Keep going. You don’t think he’s trying to get Delly to tease him. What do you think he’s
trying to do?

Cathy: | guess get her to like him somehow.

Teacher: Why do you think that?

Cathy: Because in a couple chapters ago, almost the beginning of the book, it said he loved Delly.
Teacher: OK.

Ben: | agree with Cathy because in some way he’s bugging her because he likes her, so he’s just
trying to bug her.

Teacher: OK.

Maya: | disagree with Cathy because he said he missed her—what was it again?
Sofia: Punches?

Teacher: Torturous touch.

Maya: Yeah, that. I’'m sure he’s trying to get her to hit him or tease him or be mean to him, but she
hasn’t been doing it lately. She’s been counting, so she’s...

Teacher: OK.
Robert: | think he just wants her attention.
Teacher: Why do you think that?

Robert: Because who does that? When someone’s teased, or from my personal experience with [my
sister], whenever she teases, it’s supposed to get my attention and annoy me. | think that’s why
[Novello’s] doing that, so [Delly] says something to him. | think he just wants her attention.

Invitation to link
Strong link
Collect

Strong link

Collect
NC*
Press
NC

Press

Strong link
Press

Strong evidence
NC

Strong link

NC
NC*
NC

Provides information

Strong explanation

NC
Strong link
Press

Strong explanation

Note. ATM = analyzing teaching moves; NC = not codable; NC* = the student response would fit the definition of a weak link if left by itself, but
because the student continues the response in immediate subsequent turns (after pressed by the teacher to elaborate), only the contribution across
all turns is coded. (Evaluate) is not a code in the ATM codebook but was added here to help describe the change in text discussions over the course of
the year away from an Initiate-Respond-Evaluate pattern and toward facilitation of students’ reasoning about the text. The text discussed at baseline
is Nightmares! by Jason Segel and Kirsten Miller (2014), the text discussed postworkshop is A Game of Catch by Richard Wilbur (1994), and the text
discussed postcoaching is True (...Sort Of) by Katherine Hannigan (2011).
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