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FOREWORD FROM THE AUTHORS

As a committed and vitally interested assemblage of education researchers
and leaders with a background in the studies of reading and literacy,

social and emotional health and well-being, and educational policy,

we join together in this white paper to contribute to a comprehensive
representation of learning broadly and reading in particular. Current
research in the fields of human development, learning sciences, and
neurosciences builds upon each other and demonstrates that learning
environments and instruction must support students’ social and emotional
development and well-being to drive student literacy development. In this
white paper, we synthesize research across this framework to inform a
comprehensive approach to supporting student literacy development and
instruction and put forward federal policy recommendations to support
these efforts. Specifically, this white paper encompasses:

* What we have learned about the nature of reading, its development, and its
pedagogy from a comprehensive understanding of the Science of Reading,
and how that knowledge translates into legislation and policies that are
being enacted in most if not all 50 states.

* How we can enhance the impact of education policies and practices by
bridging the Science of Reading with the broader Science of Learning and
Development. Current research in the neurosciences re-affirms and expands
on longstanding findings in the field of human development that together
inform more recent findings in research on reading comprehension.

* How federal agencies can assist in this process of building from across these
synergies by providing resources and incentives that expand the reach of
evidence-based curriculum, pedagogy, and teacher education—both pre-
service and in-service—in alignment with the Science of Reading and the
Science of Learning and Development.

* How federal agencies can develop policies that foster the development of a
body of research, along with support for practice and teacher learning, that
take into account all of the elements that enable strong reading development.
This includes building teacher knowledge to make well-informed decisions on
behalf of the full diversity of learners with whom they work.
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THE IMPORTANCE OF SUPPORTING STUDENT
LITERACY DEVELOPMENT

It is critical that we help educators—including those in the K-12 system and beyond—do everything in their
power to make sure all of America’s students possess the reading and literacy skills needed for school
success in all subjects. These skills are also the gateway to a rich life after formal schooling because they
contribute to students’ civic reasoning and discourse, economic productivity, and personal fulfillment. In
today's technology-centric world, there are fewer and fewer occupations that do not require strong reading
skills. Preparing students to be lifelong readers and independent learners starts with promoting literacy

in their formative years (pre-K-3) and requires supporting their progress throughout formal schooling so
that students are equipped to navigate their everyday lives as citizens, workers, neighbors, parents, and
community members throughout the lifespan.

Getting novice readers off to a good start in the first few years of schooling is a high priority for our education
system. To meet this goal, educators across the nation must possess the knowledge and sense of professional
responsibility required to engage a curriculum in which all students learn to read, write, and critique the ideas
they encounter in print, digital texts, and conversations encountered in and out of school.

As important as a good start is, it is equally as important to provide a continuing pathway that supports

the development of competent and knowledgeable citizens capable of critically analyzing the universe of
information they encounter daily. That cannot be achieved without comprehensive and long-term literacy
programs based on solid empirical evidence. This path to competence requires that students are able to
comprehend written and spoken language that is increasingly more complex and specialized. Competent
readers must develop the ability to distinguish accurate from inaccurate or misleading information and
quality evidence from unsubstantiated claims. Further, competent readers must be willing and able to
reach reasoned and reasonable conclusions. Advances in technology, especially the recent surge in artificial
intelligence, press schools to prepare students with more advanced literacy skills than ever before. Yet, large
proportions of U.S. students are ill-served by schools and by teachers who are themselves unsupported to
provide effective evidence-based literacy instruction (NAEP, 2024).

We have made a good start as a nation in building a pathway to support student literacy development,

but much remains to be done. To extend that pathway, we must complement the research and policies on
early reading development, which have resulted from a surge of influential activity and legislation under the
umbrella of the Science of Reading, with other equally important and relevant scholarship that documents
factors that influence learning and development in all school subjects, including reading. This includes
attention to learning to read across the full PreK-12 spectrum because the demands of texts and tasks
increase in complexity across grade spans.

Furthermore, it is important to address the often narrow characterization of the Science of Reading in the
public and social media as focusing almost exclusively on foundational phonics, decoding, and fluency skills
(Pearson, 2004; Cervetti et al., 2020). In many states, legislation passed in the past few years has emphasized
a comprehensive approach to improving reading and literacy (Neuman et al., 2023). Even so, phonics seems
to capture the headlines. But to truly support student reading development, we must bring into focus a full
understanding of comprehension, language, knowledge, social and emotional learning (SEL), and how these
integrate with the development of foundational literacy skills.
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Research has extensively demonstrated that a narrow focus on foundational skills results in students’

literacy gains only in the short term. Without a comprehensive approach to literacy instruction (i.e., one

that emphasizes knowledge expansion, language learning, and engagement with reading), a narrow set of
foundational skills will be insufficient to prepare students with the meaning-making resources to comprehend
the content area texts they encounter beginning around the fourth grade and in the subsequent years.
Knowledge, language, and reading engagement need attention from early on so that readers are continuously
supported over the elementary years and throughout their schooling in their expansion of the meaning-
making skills and knowledge required to comprehend the more advanced texts and literacy tasks that await
them in the upper grades and beyond.

There is no mistaking that the United States faces an urgent educational crisis. The awareness of this crisis
and the political willingness to address it offer a window of opportunity to support students and their
teachers by providing evidence-based insights that will enable practitioners to teach the skills students
need to become independent readers and learners in an information-laden society. Developing students’
abilities to navigate today's information demands a knowledgeable teaching force that can design learning
environments that support students’ social and emotional well-being alongside their reading competence.
Learning to read, feel efficacious, and be goal-directed are all intimately and dynamically interconnected.

This white paper is organized into four sections, accompanied by an appendix:

* Reviewing relevant research from human development, the learning sciences, and the
neurosciences to illustrate why learning environments and instruction must be organized to
support social-emotional and cognitive development and well-being in order to achieve our
learning goals for reading;

* Reviewing and extending the scope of the Science of Reading;

* Supporting teacher learning and professional development; and

+ Offering suggestions for federal policy efforts.
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Section 1: The Importance of Social-Emotional Processes and Development

in Learning

Over the past two decades, we have learned much from both the neurosciences and research on the
interconnectedness among cognitive, biological, emotional, and cultural factors that interact to shape the
development of humans throughout their lifespan. This line of research, which embraces both the Science

of Learning and Development and SEL, has much to offer researchers and educators who want to better
understand and improve reading development because of its ubiquitous influence on the students’ academic
performance and the quality of their lives at every stage.

Below we synthesize research from across the neurosciences (Immordino-Yang et al., 2024, in press), human
learning and development, and the learning sciences. Findings from this body of work document how
cognitive processes, emotions, and perceptions work in tandem as we learn (Lee et al., 2020; Lee, 20173,
2017b; Nasir et al., 2020). In an era when we hear daily reports in the press about chronic absenteeism,
discipline problems, and the crisis in the mental health of our adolescents, delivering instruction that
accounts for the social and emotional facets of learning alongside the cognitive is critical to the future of
our children. Syntheses of new scientific evidence highlight the importance of the interconnectedness of
cognitive, social, and emotional growth to support academic and other life outcomes. This evidence also
highlights the importance of student motivations and their identities as learners, and of the social and
emotional conditions for learning, including affirmative teacher-student relationships (Cantor et al., 2019;
Darling-Hammond et al., 2020; Lee et al., 2020; Cantor et al., 2020). Accruing evidence from across fields
makes clear that the best approaches to improving literacy outcomes work to embed building block skills into
broader, wraparound approaches that attend to the development of the “whole child” (Darling-Hammond et
al., 2020). From a neuroscientific perspective, we now know a great deal about achieving this goal (Damasio,
1995; Immordino-Yang, 2015; Immordino-Yang et al., 2019; Immordino-Yang & Gotlieb, 2017; Immordino-
Yang & Damasio, 2007; Nadel et al., 2000):

* The enabling skills that contribute to reading, such as phonological decoding, are difficult tasks for the young
brain. Neuroscience studies show that brains are not naturally built to phonologically decode, and there
is no evolutionary precursor of this task. Instead, what is natural and fluent for the young person’s brain
is communication, storytelling, sharing ideas, and interacting with others and with the world through oral
language and singing, gestures, and collaborative actions. While foundational skills such as decoding are
essential and must be taught, effective teaching of these skills embeds them into rich and engaging learning
opportunities that attend to children’s interests, curiosities, and needs more broadly.

The brain mechanisms that become specialized for the building blocks essential for reading, such as the
brain systems that come through experience and learning to support phonological decoding, also support
social-emotional capacities. For example, the part of the brain that supports phonological decoding for most
fluent readers, known as the gyrus, also supports recognizing emotional expressions on faces. This is another
reason why separating the cognitive aspects of reading from the social-emotional aspects makes little sense
from a neurobiological perspective. Learning to decode phonologically means reworking brain architecture
and functioning to accomplish this new skill while simultaneously maintaining and growing social skills. This
complex balancing act is best supported by a whole child approach that pays attention to the dynamic ways
that children personally adapt simultaneously to both learning to decode phonologically and developing
their social skills. Learning to read involves children negotiating the re-working of their brain systems through
integrating their academic and social-emotional skills.
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* The brain networks that support comprehension, conceptual development, autobiographical memory and
a sense of self, and moral or ethical thinking are the same networks that support reading comprehension
(Immordino-Yang et al., 2012). Again, learning to comprehend what one is reading, to read for information
and ideas, and to follow, anticipate, and enjoy narratives, is an inherently social-emotional as well as
cognitive process.

For these reasons, early literacy development is best supported by educational environments and curriculum
that foster student engagement and learning to read in a manner that builds upon students’ unique strengths
and addresses their needs. This is equally true for older children and adolescents. There are many ways to do this
well, and all of them integrate social-emotional and cognitive considerations into lessons in a way that focuses on
the whole child. (Watch this video for a discussion of these relationships by neuroscientist Professor Mary Helen
Immordino-Yang.)

From an education and pedagogical perspective, we know that relational factors and the social and emotional
conditions for learning affect students’ motivation to learn, their capacity to learn, how they learn, and their
achievement (Darling-Hammond et al., 2024; Gémez & Suarez, 2020; Jansen et al. 2022; Cantor et al., 2020; Osher
& Kendziora, 2010; Thapa et al., 2013; Wang et al., 2020) These conditions include the experience of physical,
emotional, psychological, and identity safety; connectedness, belonging, care, and emotional support; academic
challenge and support; emotional and cognitive engagement; cultural respect and fairness; and peer and teacher
social and emotional and cultural congruences.

These conditions enable students to develop and sustain motivation, build their identities as learners, and
experience and contribute to productive relationships with teachers (Oyserman et al., 2006; Oyserman & Destin,
2010). A robust body of evidence supports these conclusions, including systematic reviews, analyses of PISA and
TIMSS background data, statistical analyses of these relationships, and analyses that examine the relationship
between improvements in conditions for learning and achievement (Amsalu & Belay, 2024; Bakes et al., 2022;
Berkowitz & Ben-Artzi, 2024; Baysu et al., 2023; Davis et al., 2019; Nilsen & Teig, 2022; Osher et al., 2014). Positive
conditions for learning and effective SEL approaches are both essential components of safe, supportive, and
academically productive schools. Positive conditions for learning reflect the social and emotional competencies
of students and teachers and also provide conditions for enhancing student and teacher social, emotional, and
academic competence (Berg et al., 2017; Berg et al., in press; Cipriano et al., 2023; Osher & Berg, 2017).

SEL is an evidence-based framework for providing learning conditions that lead to improved academic, social, and
emotional outcomes for children and youth (Osher et al., 2016; Schonert-Reichl, 2019), including positive impacts
on reading (Corcoran, et al., 2018; Jones et al., 2019; McCormick et al., 2015). SEL is most effective when routinely
incorporated into teacher pedagogy in a manner that improves teacher-student relationships and supports
students’ abilities to understand and manage their learning-related emotions and relationships (Immordino-Yang
et al., 2019). The challenge is that SELis often placed in a silo, often cut off from the mainstream school subjects
like English language arts, mathematics, science and social studies. Hence there is the need to ensure that SEL
insights and activities are well-integrated throughout mainstream school curricula, including reading instruction.

The research evidence for SEL comes from numerous sources, including studies using rigorous experimental
designs, funded through federal agencies such as the Institute for Education Sciences, the National Institutes

of Health, and the National Science Foundation and published in top-tier peer review journals. A 2023 meta-
analysis that reviewed more than 400 such studies shows that students in classes where teachers created an
environment reflective of SEL principles demonstrated decreases in aggression and bullying, anxiety, stress,
depression, and suicidality; students felt safer at school and reported higher levels of inclusion, connectedness,
and healthy relationships than non-participating classmates. Further, students in SEL programs had higher rates
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of attendance and homework completion, greater school engagement, and improved grades and test scores
(Cipriano et al., 2023). An additional meta-analysis further examines the impacts of students’ SEL experiences on
academic achievement. The study reaffirms that K-12 students who participated in SEL programs demonstrated
greater academic achievement than those who did not. It also determined that SEL promoted improvements in
student grade point averages and standardized test scores. Importantly, students’ participating in SEL programs
had significant improvements in both literacy and math achievement, indicating SEL's positive impact on learning
outcomes in core academic disciplines (Ha et al., under review).

The research indicates that these positive student outcomes are most likely when their teachers and schools are
ready to do this work (Osher, 2018; Jennings et al., 2021; Newman et al., in press) and when SEL programs are
implemented with fidelity to the specified model. In addition, when SEL principles and tools are embedded in
instruction to support learning and build conditions for learning (Berg, et al., 2017; Jones & Kahn, 2017), students
experience positive outcomes. Research indicates that variation in school-based implementation can occur due
to the broader context (e.g., district, state, and national policy, community capacity), at the level of the school and
classroom (e.g., classroom and school climate/culture/conditions for learning), and at the level of the individual
(e.g., implementer well-being, skills, or attitudes toward the program and its underlying principles) (Barnes et al.,
2023; Dymnicki et al., 2017). Given SEL's demonstrated positive impacts, research has begun to document the
strategies for designing and continuously improving implementation supports within and across each of these
levels. Investment in this type of applied research is essential to ensuring that all students and adults experience
high-quality SEL that is developmentally and contextually appropriate.

Section 2: Reviewing and Extending the Scope of the Science of Reading

Over the past few decades we have, under the rubric of the Science of Reading and other initiatives (see Reading
Research Quarterly, 2020; 2021), learned a great deal about the reading process as well as reading development
and pedagogy. That knowledge can be enhanced and extended to achieve even better insights about all facets
of reading by reaching outward to the Science of Learning and Development and reaching inward to additional
areas of reading research that are ready to make the journey to policy and practice.

In this section, we offer a portfolio of complementary lines of research that can further expand the science of
reading to inform federal policy efforts (Duke & Cartwright, 2021; Duke et al., 2021).

EXTENDING THE SCIENCE OF READING

A good starting point for scientific evidence about reading is the 140-year trajectory of basic research on

the cognitive processes involved in reading that is now being expanded by more recent studies in the
neurosciences, human development, and synthesized in the Science of Learning and Development.

When it comes to early reading pedagogy and policies, the major sources of influence have been research
syntheses, from Jeanne Chall’s classic 1967 book, Learning to Read: The Great Debate, to the 2000 National
Institute of Child Health and Human Development (NICHD)-sponsored National Reading Panel (NRP). Since then,
a number of syntheses were conducted, many ending with the same conclusions as the NRP. Despite claims

by pundits in the popular press and social media that the NRP settled the matter once and for all in asserting

a reliable advantage for systematic phonics in getting students off to a good start, the actual conclusions were
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more nuanced. Phonics, says the NRP, is a necessary but not a sufficient condition for early success. It yields a
reliable advantage on word reading (and a smaller advantage on comprehension measures) if certain conditions
are met. The instruction should be:

+ Systematic, not opportunistic;
* Ideally delivered in the early (K-2) grades; and

* A part of a comprehensive curriculum that attends to other important program features
such as comprehension, language, and knowledge development.

Moreover, there was little evidence supporting later phonics instruction (past grade 2) or the use of specialized
decodable texts (such as Dan can fan Nan-like texts). Nor was there any evidence that synthetic (the sequential
decoding of buh-ah-tuh) approaches were superior to other more analytic approaches (such as word family

approaches); what mattered was that the approaches were systematic. In the words of the NRP (NICHD, 2000):

It is important to emphasize that systematic phonics instruction should be integrated with other reading
instruction to create a balanced reading program. Phonics instruction is never a total reading program. In
1st grade, teachers can provide controlled vocabulary texts that allow students to practice decoding, and
they can also read quality literature to students to build a sense of story and to develop vocabulary and
comprehension. Phonics should not become the dominant component in a reading program, neither in the
amount of time devoted to it nor in the significance attached. It is important to evaluate children’s reading
competence in many ways, not only their phonics skills but also their interest in books and their ability to
understand information that is read to them. By emphasizing all of the processes that contribute to growth
in reading, teachers will have the best chance of making every child a reader. (2-97)

The NRP also implicated four additional “pillars” of effective pedagogy: phonemic awareness, fluency,
vocabulary, and comprehension. In the nearly 25 years since the publication of the NRP, we have, as a
profession, deepened our knowledge of these pillars (see, for example, Duke et al., 2021), and replicated the
NRP finding of “necessary but not sufficient” in many new studies and syntheses.

Since the National Reading Panel, there have been other efforts to synthesize research on reading. These
include the RAND report of 2002 along with the IES’ most recent initiative Reading for Understanding. The
RAND report focused on the ecological infrastructure needed, including teacher learning and development

and assessments, consistent with recommendations in this white paper. The RAND report also articulated an
understanding of comprehension as an outgrowth of what the text demands, what the reader brings, and the
activity in which the comprehension takes place. These findings are consistent with the more recent findings we
have summarized in Section 1 of this white paper. The National Academy of Education has published a recent
synthesis of findings from the Reading for Understanding IES initiative (Pearson et al., 2020).

A complete evidence-based curriculum (see Tierney & Pearson, 2024) for teaching reading should include
additional areas that research has demonstrated to be crucial to support students’ literacy, such as:

* Attention to how students’ brains engage in cognitive, social, and emotional processes to learn. Brain
activity studies of learning emerging from neuroscience research in tandem with the work in the Science
of Learning and Development, as well as SEL, enhance insights from the Science of Reading. As set
out in Section 1 of this white paper, this set of processes, which have been variously labeled conative
factors, non-cognitive factors, SEL, or, more recently, literate dispositions (Aukerman & Chambers
Schuldt, 2021), interact to shape all facets of reading development, including word-level and text-level
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processes. These include motivation, engagement, interest, self-efficacy, agency, identity, growth mindset,
dispositions, SEL, and empathy. The challenge in differentiating these factors as distinct from cognition

is that current findings in the neurosciences document that these capacities are directly in dialogue

with cognition; this research documents how perceptions of relevance and self-efficacy influence goals,
motivation, and engagement (Lee et al., 2020; Lee, 2006; Lee, 2016).

* Knowledge, vocabulary, and language that shape all facets of learning to read. The words and language
structures we use to express knowledge and understandings operate together to facilitate comprehension
(Snow & Uccelli, 2009; Uccelli, Barr, et al., 2015; Uccelli, Galloway, et al., 2015). They shape both reading
performance and our capacity to use the insights gained in reading to address issues and take action in
our natural and cultural worlds. In Appendix 1, we provide a more extensive discussion of what students
need to learn with regard to language to support comprehension, including specialized demands with
regard to English Language Learners.

* Expansive opportunities to read widely contribute to reading comprehension skills and toward
developing a love of reading. Availability and access to expansive library collections are important resources
to support the development of a love of reading and independent reading not dictated by others. These book
collection resources should present a wide range of topics to address the diverse and individualized interests of
children and adolescents. These collections should be classroom-based, school-based and community-based.
Unfortunately there are substantive differences in the availability of such resources based on the income levels
of communities. It is equally important that such collections have supports built into them to help students
learn how to access texts based on their interests and to help both parents and teachers to understand and
access these resources. The American Library Association has produced reports over the years documenting
the impacts of robust and comprehensive access to libraries on opportunity to learn to read:

o “Library reading programs encourage reading achievement,” American Library Association,
February 28, 2012
http://www.ala.org/tools/research/librariesmatter/library-reading-programs-encourage-
reading-achievement (Accessed April 1,2024)

o “Library Media Program Activities Associated With Higher Reading Scores,” American Library
Association, February 28, 2012.
http://www.ala.org/tools/research/librariesmatter/library-media-program-activities-associated-
higher-reading-scores (Accessed April 1, 2024)

o “Strong correlation between children's services in public libraries and fourth-grade reading
scores,” American Library Association, June 20, 2011.
http://www.ala.org/tools/research/librariesmatter/strong-correlation-between-childrens-
services-public-libraries-and-fourth-grade-reading-scores (Accessed April 1, 2024)

* Expertise in disciplinary literacy to enhance development at every age. Learners require this expertise to
both use and gain knowledge as they read, write, and reason within the schools, including the humanities
(including history and literature), the natural and social sciences, and the arts. Students’ knowledge,
vocabulary, understanding of structures, and modes of reasoning are vitally important as they venture into
reading in these disciplines (Barton et al., 2002; Fang, 2013; Goldman et al., 2016; Lee, 2004, 2011; Lee et
al., 2016; Lee & Spratley, 2009; Wineburg & Reisman, 2015). Expanding knowledge and understanding in
academic disciplines requires that developing readers learn to tailor their reading skills and strategies to
the demands of text and knowledge in each content area.
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* General reading comprehension that increases in complexity across the grade span. Basic comprehension
skills—finding main ideas, making inferences, summarizing—are generic skills that can and should be
taught from early childhood on (Afflerbach et al., 2008). Children can learn to comprehend texts even
when they do not have the phonics and decoding skills to read the texts themselves. When parents
read storybooks to their children or when children watch programs on the television—Daniel Tiger's
Neighborhood or Sesame Street, for example—they are learning to comprehend. However, these
basic comprehension skills increase in complexity as texts become more challenging (Goldman & Lee,
2014; Hiebert & Mesmer, 2013; Lee, 2014; Lee, 2023; Pearson & Hiebert, 2014; Valencia et al., 2014).

Text complexity is affected by the vocabulary needed to understand the ideas, structure, and length of
sentences in informational texts; whether main ideas are directly stated or must be inferred and the
function of words that connect ideas (e.g. if, although, and, because); and the overall structure of texts
that convey relationships among ideas. Additional sources of text complexity exist in discipline-specific
texts, including the different genres of literary texts, primary source documents in history, causality in
science texts, etc. Issues of prior knowledge, opportunities to build requisite knowledge that texts and
text sets require, issues of language structures, and technical vocabulary all increase in complexity across
the grades. Thus competencies developed through early literacy instruction are essential, but attention to
learning to comprehend across the grades is also essential.

 Conversation, which is pivotal in learning to read. School, home, and community settings in which
children and adolescents participate with teachers, parents, more knowledgeable others and peers in
back-and-forth conversations contribute to the language and literacy learning of children and adolescents
(Michaels & O'Connor, 2015; Michaels et al., 2008; Romeo et al., 2018; Rowe & Snow, 2020; Uccelli, et al.,
2018). As a social practice, it pervades a wide range of classroom practices: talk about text, both content
and structure (Murphy et al., 2009); talk about words, including semantic networks, morphological families,
and contextually nuanced meanings (Cervetti et al., 2016); talk about solving problems and applying what
we learn from reading to everyday-world problems in classrooms and community projects (Alexander &
the Disciplined Reading and Learning Research Laboratory, 2012; Cervetti & Pearson, 2023).

* Asset-based and culturally sustaining pedagogical practices. These pedagogical approaches allow all
students to “see themselves” and their cultural practices in the curriculum, providing “hooks” for making
personal connections to ideas in the texts they encounter (Lopez, 2023). Understanding how repertoires
that students construct from their experiences in the world is essential for the design of robust literacy
instruction (Gutierrez et al., 1999; Gutierrez & Rogoff, 2003; Lee, 1995; Lee, 2007). These fundamental
practices apply to all learners, not just learners from marginalized or minority backgrounds. Again,
research examining the physiological processes through which human learning and development unfold
document the interaction of cognitive processes with cultural practices in our experiences in the world.

e Writing, which enhances reading development (e.g., Graham, et al., 2018; Pearson et al., 2010). Both at the
word level (spelling and meaning vocabulary) and at the text level (the comprehension and critique of text-
based ideas, explanations, and arguments), writing increases reading competence. When students try to
find letters to match the sounds they are trying to spell, they engage phonemic awareness as they search
for letters to represent the sounds they hear. As they compose arguments, explanations, and stories,
they learn more about text structures and genres, knowledge they will need to employ as they read,
understand, and critique texts.

* Effective instruction that employs multiple practices. We have stressed the importance of knowledge use,
language, writing, and discussion. But it is the simultaneous integration of all four practices that matters
most. While perhaps counterintuitive, it is precisely in the context of discussing, reading, and writing about
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rich content with demanding reasoning skills that language is learned more effectively. Yet, this practice
requires intentional scaffolding to expand students’ knowledge of the language of texts through content-
rich instruction. Recent successful interventions call for students’ authentic participation in content-rich
literacy instruction: the “sustained and thematic content literacy” approach (Kim et al., 2023) and the use
of “informational texts that cohere around a set of concepts related to [a] topic” (Cervetti et al., 2016) are
two recent examples of successful literacy instruction shown to improve students’ content knowledge,
knowledge of the language of texts, and reading-to-learn abilities.

* Assessments that shape instruction and learning. Assessments matter—both large-scale summative
assessments used to evaluate student achievement, broad trends over time and formative assessments
that are internal to schools and classrooms and are used to provide feedback about the day-to-day
progress of students and the relevance and impact of daily curricular experiences (Black & Wiliam, 1998;
Fuchs, L. S., & Fuchs, D., 1986; Klute et al., 2017). Some assessments should evaluate how well students are
able to orchestrate all of the important word-level and comprehension practices that are a part of skilled
reading (reading and responding to questions about literary and informational texts offer the best current
option). Others will dig deeper into students’ skill repertoire and provide a profile of important enabling
skills for word reading, vocabulary, fluency, and comprehension. These are usually formative assessments
that look “under the hood" of reading. Especially important when it comes to reading development are
early screening tests to identify vulnerable students in need of targeted early intervention and formative
assessments that closely monitor student development with regard to targeted skills. We should strive for
better and more nuanced uses of both forms of assessments.

Finally, we need to better understand and address contributors to low reading comprehension, particularly that
of students in grades 4-12. While inadequate understanding of phonics can be a contributor to problems that
older students present in comprehending texts, it is not the only contributor. Riddle Buly and Valencia (2002)
studied this problem in the state of Washington:

“In this study, we probed beneath students’ failing scores on a state reading assessment to investigate
the needs of struggling students and implications for policy. We found that scores on state tests mask
distinctive and multifaceted patterns of students’ reading abilities that require dramatically different
instructional emphases ... In the field of reading, concerns about student performance, and indeed,
student learning, have prompted policymakers and school administrators to continue to search
for the “silver bullet,” the program or instructional strategy that will improve student achievement.
The assumption is that underlying students’ poor performance on state reading assessments is a
monolithic reading problem—that most students need a similar “fix” (Allington, 2001; Allington &
Walmsley, 1995; Duffy & Hoffman, 1999). Yet, we have little empirical evidence about the nature of
the reading difficulties of these failing students ... We found that simple percentages of students
failing the test masked empirically derived components of reading ability: meaning (comprehension
and vocabulary), fluency (rate and expression), and word identification. Furthermore, even average
group scores in each of these components did not tell the real story. Instead, we found that students
exhibited several distinctive patterns of performance that contributed to their poor showing on the
state reading assessment. Reading failure is multifaceted and it is individual. In short, beneath each
failing score is a pattern of performance that holds the key to improved reading instruction and,
consequently, improved reading ability”
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And if we take seriously what we are learning from the Science of Learning and Development, these
contributors are not limited to cognitive knowledge; equally important is how students experience their
environments of learning.

This comprehensive understanding of the Science of Reading has taught us much about the nature and
development of reading as well as effective pedagogical practices to support learning to read in the fullest
sense. If that knowledge base can be expanded to account for what we are learning from the Science of
Learning and Development, we will be better positioned to meet the challenges in achieving high levels of
performance. As important as it is to focus on what these principles mean for student learning, it is equally
important to address their implications for teacher learning and practice and the full ecological supports
needed for learning.

INTERACTIONS BETWEEN TEACHING AND LEARNING

Teachers, like doctors, must use both generic and situated knowledge. We want teachers, just as we want
doctors, to be equipped with the most relevant and up-to-date knowledge of the very best practices to use in
serving their clientele. No medical treatment, however generally effective it might be, should be administered to
all people under all conditions. Rather, practice in medicine and in instruction require the practitioner, be they
the doctor or teacher, to administer the right treatment in the right dosage to the right individuals. The point
for guiding reading practice by mandating or incentivizing particular policies is that no matter how strong a
particular finding is, the application of those ideas is always situated, not generic. In short, individual differences
are real and must be accounted for (Afflerbach, 2016; Connor, 2011, 2014). The bargain teachers make for

the prerogative granted by society should be to understand—and use—the very best, most valid research-
based knowledge they can to guide learning, development, and teaching; and to test their application of that
knowledge in terms of learning outcomes for the students before them.

That goes for all disciplines in the school curriculum, not only reading. And that is one reason why insisting
that teachers possess evidence-based knowledge of reading and how to teach it is so important. In doing so it
is important to recognize that basic research findings inform but do not equate to pedagogical practices. The
professional knowledge of individual teachers and the shared knowledge of their learning communities enable
teachers to figure out how to apply basic research findings in their classrooms and select from commercial
curricula those specific pedagogical practices that will work for their children. For example, one program,
Touching the Spirit, explicitly teaches phonics and decoding, but engages African American students who are
speakers of African American English in pedagogical practices that recruit African American English speech
patterns valuing rhyme, rhythm, and performance. (https://successfulteachers.com/touching-the-spirit/).

The representation of the phrase Science of Reading in popular media captures only one thread of the existing
body of research that forms the foundation of a science of reading (Duke & Cartwright, 2021). As commonly
described and enacted, it is not a panacea for all students’ literacy woes. It is important to distinguish between
basic scientific findings and how such findings are and should be taken up in specific pedagogical practices.
Those concerned with different populations—variously labeled as special, non-mainstream, marginalized,

or neuro-divergent—are often at the forefront of pedagogical inquiry because researchers are constantly
searching for approaches that are particularly effective for these students. The synthesis of individual difference
perspectives by Afflerbach (2016) and the exemplary work of Connor (2013, 2014) attest to this quest in the area
of reading and literacy. Moreover, finding aptitude by treatment interactions (methods that work especially well
for some, but not other, groups) has been a quest of educators for over a century (Connor, 2011; Snow, 1989).
In short, individual differences are real and must be accounted for (Afflerbach, 2016; Connor, 2011, 2014).
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Teaching-learning relations promote different kinds of learning and require different teacher roles. Students acquire
reading competence through both explicit teaching and tacit learning, for both words and texts. The message
about decoding and comprehension coming from the studies within the Science of Reading document the
important role of explicit teaching of strategies for both word reading and comprehension (NRP & NICHD,
2000). However, explicit teaching is not the only pathway to student learning and reading competence. Many
students engage in tacit learning, or what Seidenberg (2017, 2023) refers to as statistical learning. By that, he
means that as students engage in a practice, like reading, they draw inferences about how the practice works,
and they begin to use that skill on their own in new settings and tasks. For example, after hearing and seeing
many words that start with t, students might learn to segment both the sound and the letter, acquiring both
letter-sound and phonemic segmentation knowledge.

Phonemic awareness offers a good illustration of the distinction between explicit teaching and tacit learning.
From the NRP (NRP & NICHD, 2000) and the National Early Literacy Panel (NELP, 2008), we know that (a)
phonemic awareness scores in kindergarten, along with alphabet knowledge and concepts of print, predict
first-grade reading achievement, and (b) a modest amount of explicit instruction in phonemic awareness
enhances achievement in the early grades. We also know that students who learn to read or engage regularly
in invented spelling activities without any explicit attention to phonemic awareness (Adams, 1990; Allington &
Woodside-Jiron, 1999) improve their scores on tests of phonemic awareness across time (Seidenberg, 2023). In
other words, phonemic awareness expertise is both cause and consequence of learning to crack the code.

Educators and policymakers need to be reminded that there are many pathways to learning. That is why
individual differences are so central to all discussions of teaching and learning any school subject or skill,
including reading. It is no accident that there is a separate field, differential psychology (Revelle et al., 2011),
dedicated to understanding and accommodating differences in human attributes, behaviors, and performance.
It is equally important to understand that the recruitment of knowledge to inform instruction should not

be siloed as responsibilities solely of individual teachers. Rather, schools must be organized as learning
communities in which there are multiple categories of expertise that work in collaboration to design robust
learning environments and monitor the impacts of their instructional designs. These include teachers, reading
specialists, interventionists, staff specialized in students' special needs, staff who can manage data systems that
support ongoing analyses and documentation of impacts of instruction and broader supports, as well as social
workers and healthcare workers.

The central role for teacher knowledge and development. Where will teachers and other relevant school staff
gain the knowledge required to meet their part of the bargain; that is, how will they come to possess and use
the very best, most valid research-based knowledge they can to guide students’ reading development in tandem
with broader social and emotional development and well-being? Ideally this process will begin in their pre-
service teacher preparation programs and continue in professional development taking place in school-based
communities of practice. There are not many other options, but these two will suffice if we can marshal the
resources and motivation to make it happen.
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Section 3: Teacher Learning and Professional Development—Developing the

Infrastructure to Support Teacher Well-Being as a Contributor to
Student Learning and Well-Being

Teachers' pedagogical knowledge and instructional skills are critical levers shaping students’ ability to read and
develop other literacy skills (Lyon & Weiser, 2009). By extension, teacher education is viewed as a crucial strategy
for improving students’ reading instruction and reading outcomes. According to Lane and Contessa (2023),
“Improved reading instruction also depends on teachers' knowledge of evidence-based instructional practices
that support the delivery of effective teaching” (p. 10). Experts in teacher education have conceptualized teacher
knowledge (like student knowledge) from a developmental perspective where knowledge is differentiated,
preparatory to the next phase, and progressive (Snow et al., 2005). In this way, teacher knowledge is contextual,
evolving and adapting to students’ skill levels. Lane and Contessa (2023) assert that “conceptualizing teacher
knowledge from a developmental perspective aligns with views of knowledge in other professions, such as
medicine” (p. 10).

Effective teacher education equips teacher candidates with the theoretical and scientific foundation of literacy
development, instruction in reading content, child and adolescent development,and cognition, while also
providing clinical/practicum experiences for observing and teaching reading (under expert supervision of a
practicing teacher), and “feedback that is immediate, positive, corrective, and specific (Scheeler et al., 2004).
The role of initial teacher preparation in literacy is to develop solid declarative knowledge through coursework
and guide candidates in their development of situated, can-do procedural knowledge during field experiences.
Teacher preparation should provide learning experiences that support teacher candidates’ knowledge-building
within different instructional contexts.

It is important that teachers be able to teach students from across diverse backgrounds and life experiences,
even when the teachers themselves do not share such backgrounds and life experiences. There are useful
lessons to be gleaned from NAEP studies of positive learning outcomes for Black students taught by Black
teachers. It may be that these findings are not about a melanin match, but about an affirming philosophy of
teaching that views all children as capable and that respects and recruits the multiple repertoires that students
bring to classrooms from their multiple experiences in the world, in family and community life.

In studies that examined NAEP elementary school reading scores for 2013, 2015, 2017, and 2019, Yarnell,
Bohrnstedt, Osher, and Broer (forthcoming) replicated an earlier study (Yarnell & Bohrnstedt, 2018) that found
that the gap in Black versus “other student” performance was reduced or even reversed for both Black males
and Black females in contexts where they were taught by a Black teacher. Other studies have found that being
paired with a Black teacher is associated with more positive achievement-related outcomes for Black students,
including higher scores on end-of-year exams, greater probability of assignment to gifted and talented
programs, and lower rates of suspension, absenteeism, and special education placement (Gershenson et al.,
2021; Hart & Lindsay, 2024; Holt & Gershenson; 2019; Osher et al., 2012; Redding, 2019). Other studies have
suggested longer-term benefits for teacher racial match, including a higher probability of graduating from high
school and attending college (Gershenson, 2019).

The factors that produce these results are not just a product of teacher skin color or representation. For example,
the NAEP study also found that the Black teachers were more likely to have graduate degrees than other teachers
(Yarnell et al., forthcoming) and other studies have demonstrated that with the right preparation and support, white
teachers can successfully teach Black students (Gay, 2021; Ladson-Billings, 2022). The point—consistent with our
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earlier discussions of the role of the importance of students feeling connected, of the importance of meaningful
and affirming social relationships, and of the emotional salience students attribute to learning experiences—is that
these are essential dimensions of positive learning environments. Teacher effectiveness is a product of teacher
pedagogical skills, teacher social and emotional competencies, teacher well-being, and the conditions for teaching.
For example, teacher depression has been linked to lower levels of student engagement, and high levels of teacher
stress and depression have been related to poor student relationships, behavioral problems, poorer student
adjustment, and lower academic performance (Greenberg et al., 2016; McLean & Connor, 2015; McLean et al., 2023;
Hoglund et al., 2015). Additionally, research has shown that teachers' occupational stress is linked to students’
physiological stress regulation (Oberle & Schonert-Reichl, 2016). Teacher working conditions and job satisfaction
affect teacher retention, student achievement, and teacher effectiveness (Harrison et al., 2023; Jennings et al.,
2019; Johnson et al., 2012; Madigan & Kim, 2021). Positive working conditions include the availability of professional
development and support, open communication, relational trust with colleagues and administrators, supportive
principal leadership, and time for planning and collaboration with other teachers (Yoder et al., 2018).

Growing acknowledgement of the negative effects of teaching-related stress on teacher burnout, instructional
quality, and retention has contributed to increased attention to teacher SEL. Research evidence from student-
focused SEL programs reveals the positive impact of professional development on educators’ sense of
connectedness with students and fellow teachers, individual and collective teaching efficacy, and perceptions
of overall school climate (Bos et al., 2022; Corsello & Sharma, 2015; Rimm-Kaufman & Sandilos, 2023). Further,
there has been rapid growth of systematic research on SEL interventions targeting teachers. For example,

an analysis of 43 empirical studies found that, compared to their non-participating peers, K-12 teachers
participating in SEL programs interventions had reduced psychological distress, greater social and emotional
competence, and improved well-being (Oliveira et al., 2021), Importantly, a recent study demonstrated that
the students of elementary school teachers in a teacher SEL program had greater classroom engagement,
motivation to learn, and reading proficiency relative to students of teachers in the control condition (Brown et
al., 2023). Thus, attending directly to teacher SEL as well as teacher well-being and job satisfaction improves
outcomes for teachers as well as those of their students.

Section 4: Policy Considerations

There are many opportunities for governmental agencies at all levels to accomplish the goal of improving student
reading performance by ensuring that reading instruction is based on the best available evidence. In this section,
we point to several ways the federal government can build on state efforts to support comprehensive approaches
to student literacy development.

STRENGTHEN EDUCATION RESEARCH
Policy Recommendation #1: Congress could commission an updated National Reading Panel Report.

The last National Reading Panel (NRP) was commissioned 26 years ago by Congress in 1997. The directive from
Congress derived from then-U.S. Senator Thad Cochran’s bill entitled the Successful Reading Research and
Instruction Act. The goal of the legislation was to establish a National Panel on Early Reading Research and Effective
Reading Instruction to evaluate and synthesize existing research and evidence to improve reading instruction.
Specifically, Congress directed the director of the NICHD, in consultation with the Secretary of Education, to
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convene a national panel to assess the status of research-based knowledge, including the effectiveness of various
approaches to teaching children to read.” We have learned a great deal about both the basic Science of Reading
and how to teach it since 2000. Yet there has not been an authoritative synthesis of this work, as evidenced by the
fact that the 2000 NRP report is still the most cited source for documenting the important role of foundational skills.
Fletcher, Savage, and Vaughn (2021), all scholars who work under the umbrella of the Science of Reading, recently
framed the work to be done in a way that suggests a more comprehensive emerging consensus:

We conclude that there is consistent evidence in support of explicitly teaching phonics as part of a
comprehensive approach to reading instruction that should be differentiated to individual learner needs.
The appropriate question to ask of a twenty-first century science of teaching is not the superiority of phonic
versus alternative reading methods, including whole language and balanced literacy, but how best to
combine different components of evidence-based reading instruction into an integrated and customized
approach that addresses the learning needs of each child. (p. 1249)

To conduct this work, we recommend a consensus panel of experts appointed by the Institute of Education
Sciences (IES) and NICHD across the range of reading-relevant research coordinated with relevant research in
human development, the learning sciences and the neurosciences to update the work of the original NRP. The
charge of the panel would be to identify research-based practices upon which experts can agree and to craft a plan
to understand and resolve disagreements that can be settled with better research.

It is important that any such panel be constituted to reflect recent advances in both core research on the nature,
development, and instruction of reading, as well as the broader scope of relevant research related to the
integration of cognitive, social, biological, and emotional systems outlined in Section 1. Within the reading field, the
areas of inquiry identified in section 2 should be represented.

Unlike the 2000 NRP, a New Generation Research (NGR) NRP might reconvene periodically (five-year intervals seem
plausible) to revisit the unsettled issues in light of more recent research. We might even think of it as an NRP 2.0.
And we have learned enough about the politics of using research to guide policy to insist on a role for end-users in
the process. Perhaps NAGB's use of Visioning Panels, in which a percentage of the panel must be practitioners with
classroom experience, could serve as a model.

Policy Recommendation #2: Congress could direct IES to identify and address research needs to
support stronger understandings of literacy development.

NGR refers to research that stimulates new policy solutions to longstanding challenges in education practice.

This idea is informed by the National Institutes for Health Next Generation Research Initiative. New generation
research is a novel set of interdisciplinary grounding assumptions about the seemingly intractable problems of
education and other social disparities. NGR affirms that the disparity problems we see before us result from causes
of poverty that can be addressed—as well as neglected by limited understanding about the historical antecedents
of contemporary problems. NGR seeks to tighten the translation of research into practice and to better use
practice to inform research design. It can enable us to learn from the mistakes of our past and ensure that new
education research and policy interventions are guided by a broader and more representative group of researchers
representing different institutional types, missions, and regions.

Congress could direct IES to conduct NGR to address (among other issues) the following research gaps: (a) the
comprehensive study of teachers who achieve positive outcomes on national reading assessments with students
of color, those who are from families experiencing poverty, and ELL students; (b) engagement with scholars from
Historically Black Colleges and Universities, Hispanic-Serving Institutions, and Tribal Colleges and Universities in

the design and conduct of studies; mining data from NAEP and other assessments to find reading skill subsets in
which Black, Latine, particular Asian American communities and Indigenous students, English Language Learners,
and students from families experiencing poverty are scoring comparably to their more affluent white peers; and
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(c) contributing factors to low reading comprehension, particularly for students in grades 4-12. Use of these data
should inform a strategy infrastructure to reverse reading achievement deficits.

An expanded research base on the nature of reading development and the conditions that support that
development should focus not just on the early years of life and the first years of formal schooling, but on the later
years of formal education and transitions into early and later adulthood. For this reason, longitudinal investigations
over the lifespan that complement cross-sectional studies are essential. Longitudinal databases serve as invaluable
reservoirs of knowledge for mapping critical relations between individuals' linguistic development and major
neurocognitive, biophysiological, sociocultural, economic, and environmental conditions that occur across the
lifespan. Further, longitudinal research is essential for recognizing how significant large-scale events such as
increases in life expectancy, climatic and health crises, or the rapid advancement of technologies transform the
form, complexity, and mode of texts that individuals are required to read, alter the purposes for reading, and
reshape how and when literacy supports are required for continued growth and optimal performance.

The IES’ most recent broad investment in research on reading comprehension was the Reading for Understanding
Research Initiative, which supported five longitudinal projects, across them examining the multiple pillars of reading
comprehension. The National Academy of Education organized an analysis of the findings across the multiple
projects (Pearson et al., 2020), identifying both congruent big ideas as well as new lines for further research.

Policy Recommendation #3: Congress could commission an interagency study on reading
development across the age span.

Such a study would build on its efforts to address children’s literacy by commissioning an interagency longitudinal
study led by IES on reading development across the age span. Based on the findings in the longitudinal study,
Congress could direct IES to plan for additional research. The findings would also inform congressional legislative
action as well as administrative efforts by the U.S. Department of Education.

Policy Recommendation #4: Congress could commission the National Academy of Sciences,
Engineering, and Medicine to synthesize research to strengthen literacy development.

Specifically, this undertaking would involve researching, synthesizing, and identifying gaps in the science of
literacy research, including the integration of human development and neurosciences findings that inform how
we understand human learning, and share the information with states, districts, schools, teachers, parents, and
institutions of higher education.

STRENGTHEN TEACHER PREPARATION AND PROFESSIONAL DEVELOPMENT

National Center for Education Statistics (NCES) surveys of Pre-K-12 teachers indicate that they believe that reading
is one of the most difficult subjects to teach. Additionally, students of color and those from families experiencing
poverty are the least likely (when compared to their white more affluent peers) to have a teacher certified in
reading/language arts teaching them. Teacher pedagogical knowledge and instructional skills are critical levers
shaping students’ ability to read and develop other literacy skills.

There is evidence to support enhancing pre- and in-service teacher coursework and professional development

in strong evidence practices. This could be accomplished by synthesizing the research on essential relationships
between human development/neurosciences research and reading and literacy skills development so that the
research is accessible and able to inform and be used by preK-12 teachers and school administrators.

Finally, reading proficiency depends on an extensive array of school and community conditions. Thus, in- and out-
of-school supports are needed to spur and sustain pre-K-12 students' reading achievement and literacy skills.
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According to a number of NCES studies, self-reported information from early childhood and elementary school
teachers about the amount of coursework in methods of teaching reading that they took during their preparation
programs are positively related to the frequency of various instructional practices that, in turn, are associated

with higher student achievement. In these studies, completion of coursework in methods of teaching reading

was positively associated with the use of phonics instruction, mixed-achievement grouping, student-centered
instruction, and reading and writing activities (IES, 2006). Additionally, teachers who report taking two or more
courses in pedagogy related to reading reported placing a greater emphasis on mixed achievement grouping than
teachers who did not take any reading methods coursework. Taking four or six or more such courses was also
associated with a greater emphasis on student-centered instruction than taking no reading methods coursework.
Taking six or more courses was associated with a greater emphasis on phonics and reading and writing activities
compared with no coursework. Additionally, studies show that urban school students of color receive more reading
instruction that focuses on phonics/phonemic awareness but continue to underperform their suburban and rural
peers on NAEP and other reading assessments (IES, 2006).

Policy Recommendation #1: Congress could direct the U.S. Department of Education to conduct a study
on educator preparation programs.

Such a study would examine how educators are receiving preparation on the science of literacy and training

on reading pedagogy, including through the connections to human development, the Science of Learning and
Development more broadly and the neurosciences. This study can include investigating how to support students
most affected by the reading crisis, particularly children with disabilities, English Language Learners, students of
color, and students from low-income families. This study, which is required annually under Title Il of the Higher
Education Act, would also build on congressional efforts to reauthorize the Education Sciences and Reform Act
through the Advancing Research in Education Act (S. 3392), which proposes to collect data on the availability of
teacher and school leader preparation programs specific to core academic content areas through the NCES.

Policy Recommendation #2: Congress could provide funding to support expanding educator
preparation programs’ reading instruction coursework for early childhood as well as elementary and
high school teacher candidates.

Such investments could include programs such as the Teacher Quality Partnership program and the Augustus
Hawkins Centers for Excellence Program that support educator preparation as well as expansion of a diverse
teacher workforce to facilitate greater student achievement. This investment would help ensure pre-service
teachers have more reading instruction coursework and exposure to human development and neurosciences
research that is tied to evidence-based reading and literacy skill development; and receive preparation about how
to teach and support students most affected by the reading crisis, particularly children with disabilities, English
Language Learners, students of color, and children from low-income families.

Policy Recommendation #3: Congress could sustain and improve educators’ knowledge and skills to
effectively implement the evidence-based Science of Reading.

Congress could call on the U.S. Department of Education to require the What Works Clearinghouse to issue practice
guidance on literacy instruction that integrates research-based strategies across literacy, human development,
learning science and neuroscience to help support students’ reading development. In addition, Congress could
support developing and enhancing classroom instruction that fosters students' literacy skills with attention to
students’ SEL through programs such as the Supporting Effective Instruction State Grants and the Supporting
Effective Educator Development program.
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Policy Recommendation #4: Congress could ensure that students have access to qualified and
effective teachers, as required under the Elementary and Secondary Education Act (ESEA)..

Under ESEA, states are required to report and collect data on the equitable distribution of qualified and effective
teachers among schools. Congress could work with the U.S. Department of Education to provide clear guidance for
states around the monitoring and reporting of these data. In addition to student access to qualified and effective
teachers, Congress could work with the U.S. Department of Education to ensure that schools, particularly urban
and rural schools serving students living in poverty, have as essential members of the school's support team

highly qualified reading specialists and interventionists to support teachers and students with the greatest needs;
and to include social service and health support teams because the conditions contributing to strong academic
achievement and holistic well-being are not limited to classrooms.

EXPAND ACCESS TO READING SUPPORTS IN THE CLASSROOM, SCHOOL,
AND COMMUNITY LIBRARIES

While teachers are the most integral part of a basic education, no public education system can effectively teach
students basic and advanced literacy skills without adequate facilities and resources. Urban schools—particularly
those serving students of color, students from families experiencing poverty, and English Language Learners—and
rural schools are markedly less likely to have a reading or language arts teacher certified or with a college major
or minor specialized in literacy. Additionally, these students are less likely to have access to classroom, school, and
neighborhood libraries. Even in those instances where libraries do exist in under-resourced communities, staffing
and book holdings are far less than those in wealthier communities. The American Library Association reports
that a series of state-based research studies found that the percentage of students scoring proficient or above on
reading tests was higher for schools with more hours per typical week of professional librarian staffing, more staff
time spent weekly delivering information literacy instruction to students, cooperative planning with teachers and
in-service training for teachers, and collection development policies that address challenges to library materials.
Additionally, summer reading programs especially for preschool students support school transition and, in later
elementary school grades, students' love of reading.

Policy Recommendation #1: Congress could expand access to high-quality library materials and
librarian training through the Innovative Approaches to Literacy Program (IAL).

Research shows that reading laws across states lack a comprehensive focus on supporting teachers and students
beyond the classroom setting (Neuman et al., 2003). Congress can support the professional development of

school librarians, expand access to high-quality hard copy and digital books, and other instructional materials and
resources for classroom and school libraries, especially in urban and rural school districts and for schools with large
percentages of students from low-income families.

Policy Recommendation #2: Congress could support literacy development by providing support for
state literacy grants and out-of-school time programming.

Further, Congress could also strengthen literacy development and enhance literacy instruction through
Comprehensive Literacy State Development Grants. This program, which supports both birth through
kindergarten early literacy as well as kindergarten through grade 12 literacy, is vital to addressing gaps in
resources and staff capacity by strengthening pre-service reading courses, providing literacy coaches, enhancing
licensure requirements, and making promising instructional practices to improve literacy achievement widely
available, including through national evaluation and information dissemination conducted by the IES. In addition,
out-of-school time programming through the 21st Century Community Learning Centers is vital to literacy
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development, fostering a love of reading and writing, and SEL. States like Oregon have established a K-5 literacy
initiative using funds from the 21st Century Community Learning Centers grant program (Oregon Department of
Education press release).

Policy Recommendation #3: Congress could provide literacy support to educators, library
workforce, students, and families and improve coordination of high-quality materials and
resources between schools and libraries through the Library Services and Technology Act.

Libraries are a critical component to promoting literacy in communities and enhancing the support and resources
to improve reading achievement. Congress could also provide support for the Institute for Museum and Library
Services to further improve the evaluation and dissemination of evidence-based best practices.

CONCLUSION

There is a dire need to improve literacy outcomes for our children, adolescents, and adults. Developing civic
individuals who are capable and committed readers, who also see reading as a resource for lifelong internal and
personal development, are essential to our democracy.

As states take on this consequential challenge and the federal government considers actions it can take, it is
essential that efforts at all levels be informed by the fullness of the Science of Reading, including the breadth of well-
established research on the multiple dimensions of comprehension that rigorous teaching must encompass. As we
have seen, states implementing the Science of Reading approach especially well are supporting the implementation
by deploying literacy coaches, updating teacher-preparation programs, and providing explicit training for current
teachers in the Science of Reading. These states are also supporting all educators—not just reading teachers—in
learning evidence-based reading practices. It is crucial that improving student literacy be an all-hands-on-deck effort.

It is equally important that such efforts moving forward focus on a comprehensive approach to reading
development and literacy instruction. The current research from the neurosciences, human development as well as
the Science of Learning and Development more broadly, and the learning sciences make it unequivocally clear that
human learning is not purely a cognitive experience, that learning unfolds in dynamic ways as humans experience
the social, the emotional, and the relational dimensions of their participation in routine and unexpected practices in
the world, including classrooms (Spencer, 2006). It is also important that we take a broad ecological focus to support
children'’s literacy development; we must understand that learning, and most certainly learning to comprehend a
wide variety of kinds of texts, is not constrained to classrooms and should not be viewed as the sole responsibility
of individual teachers. There is much we can learn from examining the ecological infrastructures that other nations
around the world who outscore the U.S. on international assessments create to support children, families, teachers,
the broad staffing needs for schools and schools as learning communities (OECD, 2010).

In closing, we recommend policymakers consider the full breadth of research on literacy to enable strong
reading development and to improve teacher knowledge and their ability to deliver rigorous instruction,
including through an integrated approach to building foundational reading skills that also focus on
comprehension, language, knowledge, and SEL.

For a robust summary of the above key strategies and policy recommendations, please see the forthcoming
executive summary.

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT

21



REFERENCES

Adams, M. J. (1998). The three-cueing system. In J. Osborn & F. Lehr (Eds.), Literacy for all: Issues in teaching and
learning (pp. 73-99). Guilford Press.

Afflerbach, P. (Ed.). (2016). Handbook of individual differences in reading: Reader, text, and context. Routledge.
https://doi.org/10.4324/9780203075562

Afflerbach, P., Pearson, P. D., & Paris, S. G. (2008). Clarifying differences between reading skills and reading
strategies. The Reading Teacher, 61(5), 364-373.

Alexander, P. A, & the Disciplined Reading and Learning Research Laboratory (2012). Reading into the future:
Competence for the 21st century. Educational Psychologist, 47(4), 1-22. https://doi.org/10.1080/00461520.2012.722511

Allington, R. & Woodside-Jiron, H. (1999). The politics of literacy teaching: How ‘research’ shaped educational
policy. Educational Researcher, 28, 4-13.

Amsalu, A., & Belay, S. (2024). Analyzing the contribution of school climate to academic achievement using
structural equation modeling. SAGE Open, 14(1), https://doi.org/10.1177/215824402412272.

Anderson, R. (1984). Role of the reader’s schema in comprehension, learning, and memory. In R. Anderson, J.
Osborn, & R. Tierney (Eds), Learning to read in American schools. Basal readers and content texts (pp. 243-257).
Hillsdale, NJ: Lawrence Erlbaum Associates.

Anderson, R. C., & Freebody, P. (1981). Vocabulary knowledge. In J. Guthrie, J. (Ed.), Comprehension and teaching:
Research reviews (pp. 77-117). International Reading Association, Inc.

Applebee, A. N., Langer, J. A., Nystrand, M., & Gamoran, A. (2003). Discussion-based approaches to developing
understanding: Classroom instruction and student performance in middle and high school english. American
Educational Research Journal, 40(3), 685-730. DOI: 10.3102/00028312040003685

Aukerman, M., & Chambers Schuldt, L. (2021). What matters most? Toward a robust and socially just science of
reading. Reading Research Quarterly, 56(S1), S85-S103. https://doi.org/10.1002/rrq.406

Bailey, A. (2007). The language demands of school: Putting academic English to the test. Yale University Press.
Barnes, S.P., Domitrovich, C.E. &Jones, S.M. (2023) Editorial: Implementation of social and emotional learning
interventions in applied settings: approaches to definition, measurement, and analysis. Frontiers in Psychology,

14:1281083. doi: 10.3389/fpsyg.2023.1281083

Barr, C., Uccelli, P., & Phillips Galloway, E. (2019). Specifying the academic language skills that support text

understanding in the middle grades: The design and validation of the core academic language skills construct and

instrument. Language Learning: A Journal of Research in Language Studies, 69(4), 978-1021. DOI: 10.1111/lang.12365

Barton, M. L., Heidema, C., &Jordan, D. (2002). Teaching reading in mathematics and science. Educational
Leadership, 60(3), 24-28.

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT

22


https://doi.org/10.4324/9780203075562
https://doi.org/10.1080/00461520.2012.722511
https://doi.org/10.1177/215824402412272
https://doi.org/10.1002/rrq.406

Baysu, G., Agirdag, O., & De Leersnyder, J. (2023). The association between perceived discriminatory climate in
school and student performance in math and reading: a cross-national analysis using PISA 2018. Journal of Youth
and Adolescence, 52(3), 619-636.

Berg, J., Osher, D., Caverly, S., & Abrams, D. (in press). Creating the conditions for systemic SEL with positive
school climates. InJ. Durlak, C. Domitrovich, &J. Mahoney (Eds.) Handbook of social and emotional learning, 2nd
edition. Guildford Publications.

Berg, J., Osher, D., Moroney, D., & Yoder, N. (2017). The intersection of school climate and social and emotional
development. Washington, DC: American Institutes for Research.

Berkowitz, R., & Ben-Artzi, E. (2024). The contribution of school climate, socioeconomic status, ethnocultural
affiliation, and school level to language arts scores: A multilevel moderated mediation model. Journal of School
Psychology, 104, 101281.

Biemiller, A., & Slonim, N. (2001). Estimating root word vocabulary growth in normative and advantaged
populations: Evidence for a common sequence of vocabulary acquisition. Journal of Educational Psychology, 93(3),
498-520. DOI: 10.1037/0022-0663.93.3.498

Black, P., & Wiliam, D. (1998). Assessment and classroom learning. Assessment in Education: principles, policy &
practice, 5(1), 7-74.

Bos, J.M., Graczewski, C., Dhillon, S., Auchstetter, A., Casasanto-Ferro, J. & Kitmitto, S. (2022). Building Assets and
Reducing Risks (BARR) I3 Scale-Up Evaluation: Final Report. American Institutes for Research: Washington, DC.

Brown, J.L, Jennings, P.A. Rasheed, D.S., Cham, H., Doyle, S.L., Frank, J.I., Davis, R. & Greenberg, M.T. (2023)
Direct and moderating impacts of the CARE mindfulness-based professional learning program for teachers on
children’s academic and social-emotional outcomes. Applied Developmental Science. 1-20.
https://doi.org/10.1080/10888691.2023.2268327

Riddle Buly, M., & Valencia, S.W. (2002). Below the bar: Profiles of students who fail state reading tests.
Educational Evaluation and Policy Analysis, 24, 219-239

Cantor, P., Osher, D., Berg, J., Steyer, L., & Rose, T. (2019). Malleability, plasticity, and individuality: How children
learn and develop in context. Applied Developmental Science, 23(4), 307-337.

Cantor, P., Osher, D., Berg, J., Steyer, L., & Rose, T. (2020). Drivers of human development: How relationships and
context shape learning and development. Applied Developmental Science, 24(1), 6-36.

Cervetti, G. N., & Pearson, P. D. (2023) Disciplinary reading, action, and social change. The Reading Teacher, 76(6),
740-746. https://doi.org/10.1002/trtr.2196

Cervetti, G. N., Pearson, P. D., Palincsar, A. S., Afflerbach, P., Kendeou, P., Biancarosa, G., Higgs, J., Fitzgerald, M.
& Berman, A. |. (2020). How the reading for understanding initiative's research complicates the simple view of
reading invoked in the science of reading. Reading Research Quarterly, 55, S161-5172.

Cervetti, G. N., Wright, T. S., & Hwang, H. (2016). Conceptual coherence, comprehension, and vocabulary
acquisition: A knowledge effect? Reading and Writing, 29, 761-779. DOI:10.1007/s11145-016-9628-x

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT

23


https://doi.org/10.1080/10888691.2023.2268327
https://doi.org/10.1002/trtr.2196

Chall, J. S. (1967). Learning to read: The great debate. McGraw-Hill.

Cipriano, C., Strambler, M. J., Naples, L. H., Ha, C., Kirk, M., Wood, M., ... & Durlak, J. (2023). The state of evidence
for social and emotional learning: A contemporary metalanalysis of universal school-based SEL interventions.
Child Development, 94(5), 1181-1204.

Connor, C.M. (2011). Child by instruction interactions: Language and literacy connections. In S.B. Neuman, & D.K.
Dickinson (Eds.), Handbook on early literacy research (3rd ed., pp. 256-275). New York: Guilford.

Connor, C. M. (2013). Intervening to support reading comprehension development with diverse learners. Unraveling the
behavioral, neurobiological and genetic components of reading comprehension. The Dyslexia Foundation and NICHD,
222-232.

Connor, C.M. (2014). Individualizing teaching in beginning reading. Evidence Based Education, 6(8), 4-7.

Corcoran, R. P, Cheung, A. C., Kim, E., & Xie, C. (2018). Effective universal school-based social and emotional
learning programs for improving academic achievement: A systematic review and meta-analysis of 50 years of
research. Educational Research Review, 25, 56-72.

Corsello, M., & Sharma, A. (2015). The Building Assets-Reducing Risks program: Replication and expansion of an
effective strategy to turn around low-achieving schools (i3 Development Grant, Final Report). https:/files.eric.
ed.gov/fulltext/ED560804.pdf

Damasio, A. (1995). Toward a neurobiology of emotion and feeling: Operational concepts and hypotheses.
Neuroscientist 1(1), 19-25.

Darling-Hammond, L., Flook, L., Cook-Harvey, C., Barron, B., & Osher, D. (2020). Implications for educational
practice of the science of learning and development. Applied Developmental Science, 24(2), 97-140.

Darling-Hammond, L., Flook, L., Cook-Harvey, C., Barron, B., & Osher, D. (2021). Development to transform

educational practice. In Cantor, P. & Osher D. (Eds.), The Science of Learning and Development: Enhancing the Lives of

All Young People (PP. 123-144).

Darling-Hammond, L., Schachner, A. C., Wojcikiewicz, S. K., & Flook, L. (2024). Educating teachers to enact the
science of learning and development. Applied Developmental Science, 28(1), 1-21.

Davis, E., Voight, A. M., Linick, M., Pierre-Farid, M. N., & Kendziora, K. (2019). Conditions for learning and academic
performance. Keeping students safe and helping them thrive [2 volumes]: A collaborative handbook on school safety,
mental health, and wellness [2 volumes], 262.

Duke, N. K., & Cartwright, K. B. (2021). The science of reading progresses: Communicating advances beyond the
simple view of reading. Reading Research Quarterly, 56, S25-S44.

Duke, N. K., Ward, A. E., & Pearson, P. D. (2021). The science of reading comprehension instruction. The Reading
Teacher, 74(6), 663-672.

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT

24


https://files.eric.ed.gov/fulltext/ED560804.pdf 
https://files.eric.ed.gov/fulltext/ED560804.pdf 

Dymnicki, A., Wandersman, A., Osher, D., & Pakstis, A. (2017). Bringing interventions to scale: Implications and
challenges for the field of community psychology. In Bond, M., Keyes, C. B., Serano-Garcia, I., & Shinn, M. (Eds).,
APA Handbook of school psychology (Volume II, pp. 297-310). Washington, DC: American Psychological Association.

Estrada, P. (2014). English learner curricular streams in four middle schools: Triage in the trenches. Urban Review,
46, 535-573. DOI: 10.1007/s11256-014-0276-7

Fang, Z.(2013). Disciplinary literacy in science. Journal of Adolescent & Adult Literacy, 57(4), 274-278. doi:10.1002/jaal.250

Fletcher, J. M., Savage, R., & Vaughn, S. (2021). A commentary on Bowers (2020) and the role of phonics instruction
in reading. Educational Psychology Review, 33(3), 1249-1274

Fuchs, L. S., and Fuchs, D. (1986). Effects of systematic formative evaluation: A meta-analysis. Exceptional Child. 53,
199-208. doi: 10.1177/001440298605300301

Gay, G. (2021). Culturally responsive teaching: Ideas, actions, and effects. In Handbook of Urban Education (pp. 212-
233). Routledge.

Gershenson, S. (2019). Student-teacher race match in charter and traditional public schools. Washington, DC:
Thomas B. Fordham Institute. https://fordhaminstitute.org/national/ research/student-teacher-race-match-
charters-and-traditional-public-schools.

Gershenson, S., Hart, C. M., Hyman, J., Lindsay, C., & Papageorge, N. (2021). The long-run impacts of same-race
teachers (NBER Working Paper No. w25254). Cambridge, MA: National Bureau of Economic Research.
https://www.nber.org/papers/w25254.

Goldman, S. R., Britt, M. A., Brown, W., Cribb, G., George, M., Greenleaf, C., ... READI, P. (2016). Disciplinary
literacies and learning to read for understanding: A conceptual framework for disciplinary literacy. Educational
Psychologist, 51(2), 219-246.

Goldman, S. R, & Lee, C. D. (2014). Text complexity. The Elementary School Journal, 115(2), 290-300.

Goldman, S. R, Snow, C., & Vaughn, S. (2016). Common themes in teaching reading for understanding: Lessons
from three projects. Journal of Adolescent & Adult Literacy, 60(3), 255-264. DOI: 10.1002/jaal.586

Gbémez, R. L., & Suarez, A. M. (2020). Do inquiry-based teaching and school climate influence science achievement
and critical thinking? Evidence from PISA 2015. International Journal of STEM Education, 7(1), 43.

Graham, S., Liu, X., Aitken, A., Ng, C., Bartlett, B., Harris, K.R., & Holzapfel, J. (2018). Effectiveness of literacy
programs balancing reading and writing instruction: A meta-analysis. Reading Research Quarterly, 53(3), 279-304.
https://doi.org/10.1002/rrq.194

Greenberg, M.T.; Brown, J.L.; Abenavoli, R.M. Teacher stress and health effects on teachers, students, and schools.
Edna Bennett Pierce Prevention Research Center, Pennsylvania State University: University Park, PA, USA, 2016;

pp. 1-12.

Gutierrez, K., Baquedano-Lopez, P., & Tejeda, C. (1999). Rethinking diversity: Hybridity and hybrid language
practices in the Third Space. Mind, Culture, and Activity, 6(4), 286-303.

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT

25


https://www.nber.org/papers/w25254
https://doi.org/10.1002/rrq.194

Gutierrez, K., & Rogoff, B. (2003). Cultural ways of learning: Individual traits or repertoires of practice. Educational
Researcher, 32(5), 19-25.

Ha, C., McCarthy, M., Strambler, M., & Cipriano, C. (Under Review). Disentangling the effects of social and emotional
learning programs on student academic achievement across grades 1-12: A systematic review and a meta-analysis.

Harrison, M. G., King, R. B., & Wang, H. (2023). Satisfied teachers are good teachers: The association between
teacher job satisfaction and instructional quality. British Educational Research Journal, 49(3), 476-498.

Hart, C. M., & Lindsay, C. A. (2024). Teacher-student race match and identification for discretionary educational
services. American Educational Research Journal, 00028312241229413.

Hemphill, L., & Tivnan, T. (2008). The importance of early vocabulary for literacy achievement in high-poverty schools.
Journal of Education for Students Placed at Risk, 13(4), 426-451. DOI: 10.1080/10824660802427710

Hiebert, E. H., & Mesmer, H. A. E. (2013). Upping the ante of text complexity in the common core state standards
examining its potential impact on young readers. Educational Researcher, 42(1), 44-51.

Hoglund, W. L., Klingle, K. E., & Hosan, N. E. (2015). Classroom risks and resources: Teacher burnout, classroom
quality and children's adjustment in high needs elementary schools. Journal of School Psychology, 53(5), 337-357.

Holt, S. B., & Gershenson, S. (2019). The impact of demographic representation on absences and suspensions.
Policy Studies Journal, 47(4), 1069-1099.

Immordino-Yang, M. H. (2015). Emotions, learning, and the brain: Exploring the educational implications of affective
neuroscience (the Norton series on the social neuroscience of education). WW Norton & Company.

Immordino-Yang, M. H., Christodoulou, J. A., & Singh, V. (2012). Rest is not idleness: Implications of the brain’s
default mode for human development and education. Perspectives on Psychological Science, 7(4), 352-364.

Immordino-Yang, M. H., & Damasio, A. (2007). We feel, therefore we learn: The relevance of affective and social
neuroscience to education. Mind, Brain, and Education, 1(1), 3-10.

Immordino-Yang, M. H., Darling-Hammond, L., & Krone, C. R. (2019). Nurturing nature: How brain development is
inherently social and emotional, and what this means for education. Educational Psychologist, 54(3), 185-204.

Immordino-Yang, M. H., & Gotlieb, R. (2017). Embodied brains, social minds, cultural meaning: Integrating
neuroscientific and educational research on social-affective development. American Educational Research Journal,
54(1_suppl), 344S-367S.

Immordino-Yang, M. H., Nasir, N., Cantor, P., & Yoshikawa, H. (2024, in press). Weaving a colorful cloth: Centering
education on humans’ emergent developmental potentials. Review of Research in Education.

Jansen, T., Meyer, |., Wigfield, A., & Mdller, J. (2022). Which student and instructional variables are most strongly
related to academic motivation in K-12 education? A systematic review of meta-analyses. Psychological Bulletin,
148(1-2), 1.

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT

26



Jennings, P. A., Hofkens, T. L., Braun, S. S., Nicholas-Hoff, P. Y., Min, H. H., & Cameron, K. (2021). Teachers as
prosocial leaders promoting social and emotional learning. In Motivating the SEL Field Forward Through Equity (Vol.
21, pp. 79-95). Emerald Publishing Limited.

Jennings, P. A., Minnici, A., & Yoder, N. (2019). Creating the working conditions to enhance teacher social and
emotional well-being in Osher, D., Mayer, M. J., Jagers, R. ., Kendziora, K., & Wood, L. (Eds.). (2019). Keeping
Students Safe and Helping Them Thrive [2 volumes]: A Collaborative Handbook on School Safety, Mental Health, and
Wellness [2 volumes, I, 210-239]. Praeger/ ABC Clio.

Johnson, S. M., Kraft, M. A., & Papay, J. P. (2012). How context matters in high-need schools: The effects of
teachers’ working conditions on their professional satisfaction and their students’ achievement. Teachers College
Record, 114(10), 1-39.

Jones, S. M., & Kahn, J. (2017). The evidence base for how we learn: Supporting students' social, emotional, and
academic development. Consensus statements of evidence from the council of distinguished scientists. Aspen Institute.

Jones, S. M., LaRusso, M., Kim, J., Yeon Kim, H., Selman, R., Uccelli, P., Barnes, S., Donovan, S., & Snow, C. (2019).
Experimental effects of Word Generation on vocabulary, academic language, perspective taking, and reading
comprehension in high-poverty schools. Journal of Research on Educational Effectiveness, 12(3), 448-483. DOI:
10.1080/19345747.2019.1615155

Jones, S. M., McGarrah, M. W., & Kahn, J. (2019). Social and emotional learning: A principled science of human
development in context. Educational Psychologist, 54(3), 129-143.

Justice, L. M., & Jiang, H. (2023). Language is the basis of skilled reading comprehension. In S. Cabell, S. P.,
Neuman, & N. P. Terry (Eds.), Handbook on the Science of Early Literacy (pp. 131-138). The Guilford Press.

Kieffer, M. J., & Lesaux, N. K. (2012). Direct and indirect roles of morphological awareness in the English reading
comprehension of native English, Spanish, Filipino, and Vietnamese speakers. Language Learning, 62(4), 1170-1204.
DOI: 10.1111/}.1467-9922.2012.00722.x

Kim, J. S., Burkhauser, M. A,, Relyea, J. E., Gilbert, J. B., Scherer, E., Fitzgerald, J., Mosher, D., & McIntyre, J. (2023).
A longitudinal randomized trial of a sustained content literacy intervention from first to second grade: Transfer
effects on students’ reading comprehension. Journal of Educational Psychology, 115(1), 73-98. DOI: 10.1037/
edu0000751

Kintsch, W (1994). Text, Comprehension, Memory and Learning. American Psychologist, 49(4), 294-303. DOI:
10.1037/0003-066X.49.4.294

Klute, M., Apthorp, H., Harlacher, J., and Reale, M. (2017). Formative assessment and elementary school student
academic achievement: A review of the evidence. Washington, DC: Regional Educational Laboratory Central.

Ladson-Billings, G. (2022). The dreamkeepers: Successful teachers of African American children. John Wiley & sons.

Lane, H. & Contessa, V. (2023). The role of educator preparation programs in preparing teachers in the science of
reading. American Association of Colleges for Teacher Education (AACTE).

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT

27



Lee, C. D. (1995). A culturally based cognitive apprenticeship: Teaching African American high school students'
skills in literary interpretation. Reading Research Quarterly, 30(4), 608-631.

Lee, C. D. (2004). Literacy in the academic disciplines and the needs of adolescent struggling readers. Voices in
Urban Education, 3, 14-25.

Lee, C. D. (2006). The Educability of Intellective Competence. In E. W. Gordon & B. L. Bridglall (Eds.), The affirmative
development of academic abilities (pp. 155-188). Boulder, CO: Rowman and Littlefield Publishers.

Lee, C. D.(2007). Culture, literacy and learning: Taking bloom in the midst of the whirlwind. NY: Teachers College Press.
Lee, C. D. (2011). Education and the study of literature. Scientific Study of Literature, 1(1), 49-58.

Lee, C. D. (2014). Reading Gaps and Complications of Scientific Studies of Learning. In S. Harper (Ed.), The elusive
quest for civil rights in education: Evidence-based perspectives from leading scholars on the 50th anniversary of the Civil
Rights Act. Philadelphia, PA: Center for the Study of Race and Equity in Education. The University of Pennsylvania.

Lee, C. D. (2016). Influences of the experience of race as a lens for understanding variation in displays of
competence in reading comprehension. In P. Afflerbach (Ed.), Handbook of Individual Differences in Reading: Reader,
Text, and Context (pp. 286-304). NY: Routledge.

Lee, C. D. (2017a). Integrating research on how people learn and learning across settings as a window of
opportunity to address inequality in educational processes and outcomes. In M. T. Winn & M. Souto-Manning
(Eds.), Review of Research in Education. Washington, DC: American Educational Research Association.

Lee, C. D. (2017b). Understanding the ecologies of human learning and the challenge for education science. In
N. Budwig, E. Turiel, & P. Zelazo (Eds.), New Perspectives on Human Development (pp. 123-144). NY: Cambridge
UniversityPress.

Lee, C. D. (2023). We ask students what they understand, not how they understand: Making reasoning
comprehension processes visible and explicit. The Reading Teacher, 77(3), 371-382.

Lee, C. D., Goldman, S. R., Levine, S., & Magliano, J. P. (2016). Epistemic cognition in literary reasoning. In J. Green,
W. Sandoval, & I. Braten (Eds.), Handbook of epistemic cognition. NY: Taylor & Francis.

Lee, C., Meltzoff, A., & Kuhl, P. (2020). The braid of human learning and development: Neuro-physiological
processes and participation in cultural practices. In NS Nasir, CD Lee, R. Pea, and MK de Royston (Eds.), Handbook
of the Cultural Foundations of Learning, (New York, NY: Routledge), 24-43.

Lee, C. D., & Spratley, A. (2009). Reading in the disciplines and the challenges of adolescent literacy. NY: Carnegie
Foundation of New York.

Lépez, F. (2023). How can educational psychology inform policy? Educational Psychologist, 58(4), 278-283.https://
doi.org/10.1080/00461520.2023.2253297

Lyon, G. R., & Weiser, B. L. (2009). Teacher knowledge, instructional expertise, and the development of reading
proficiency. Journal of Learning Disabilities, 42(5), 475-480. https://doi.org/10.1177/0022219409338741

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT

28


https://doi.org/10.1177/0022219409338741

Madigan, Daniel J., and Lisa E. Kim. "Does teacher burnout affect students? A systematic review of its association
with academic achievement and student-reported outcomes." International Journal of Educational Research 105
(2021): 101714.

McCormick, M. P., Cappella, E., O’'Connor, E. E., & McClowry, S. G. (2015). Social-emotional learning and academic
achievement: Using causal methods to explore classroom-level mechanisms. Aera Open, 1(3), 2332858415603959.

McLean, L., & Connor, C. M. (2015). Depressive symptoms in third-grade teachers: Relations to classroom quality
and student achievement. Child Development, 86(3), 945-954.

McLean, L., Granger, K. L., & Chow, J. C. (2023). Associations between elementary teachers' mental health and
students’ engagement across content areas. Contemporary Educational Psychology, 75, 102231.

Meyer, B. J. (2017). The structure of prose: Effects on learning and memory and implications for educational
practice. In Schooling and the acquisition of knowledge (pp. 179-200). Routledge.

Michaels, S., & O'Connor, C. (2015). Conceptualizing talk moves as tools: Professional development approaches for
academically productive discussion. In L. B. Resnick, C. S. C. Asterhan, & S. N. Clarke (Eds.), Socializing intelligence
through talk and dialogue (pp. 347-362). American Educational Research Association. http://www.jstor.org/stable/j.
ctt1s474m1

Michaels, S., O’'Connor, C., & Resnick, L. B. (2008). Deliberative discourse idealized and realized: Accountable talk
in the classroom and in civic life. Studies in Philosophy and Education, 27, 283-297. DOI:10.1007/s11217-007-9071-1

Murphy, P. K., Wilkinson, I. A., Soter, A. O., Hennessey, M. N., & Alexander, J. F. (2009). Examining the effects of
classroom discussion on students’ comprehension of text: A meta-analysis. Journal of Educational Psychology,
101(3), 740-764. DOI: 10.1037/a0015576

Nadel, L., Lane, R., & Ahern, G. L. (Eds.). (2000). The cognitive neuroscience of emotion. NY: Oxford University Press.

Nagy, W. E., Herman, P. A., & Anderson, R. C. (1985). Learning words from context. Reading Research Quarterly,
20(2), 233-253.

Nasir, N.i., Lee, C. D., Pea, R. D., & McKinney de Royston, M. (Eds.). (2020). Handbook of cultural foundations of
learning. NY: Routledge.

National Assessment Governing Board, U.S. Department of Education (2021). 2026 NAEP Reading Framework.
https:/www.nagb.gov/content/dam/naghb/en/documents/publications/frameworks/reading/2026-reading-
framework/naep-2026-reading-framework.pdf

National Assessment of Educational Progress (NAEP, 2024). The Nation’s Report Card. Retrieved on March 18, 2024
from https://nces.ed.gov/nationsreportcard/

National Early Literacy Panel (NELP) & Eunice Kennedy Shriver National Institute of Child Health and Human
Development (NICHD) (2010). Developing early literacy: Report of the National Early Literacy Panel. The National
Institute for Literacy (NIFL), National Center for Family Literacy, National Institutes of Health (NIH), & U.S. De-
partment of Health and Human Services (DHHS). U.S. Government Printing Office. https://www.nichd.nih.gov/
sites/default/files/publications/pubs/documents/NELPReport09.pdf.

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT 29


http://www.jstor.org/stable/j.ctt1s474m1
http://www.jstor.org/stable/j.ctt1s474m1
https://www.nagb.gov/content/dam/nagb/en/documents/publications/frameworks/reading/2026-reading-fram
https://www.nagb.gov/content/dam/nagb/en/documents/publications/frameworks/reading/2026-reading-fram
https://nces.ed.gov/nationsreportcard/
https://www.nichd.nih.gov/sites/default/files/publications/pubs/documents/NELPReport09.pdf
https://www.nichd.nih.gov/sites/default/files/publications/pubs/documents/NELPReport09.pdf

National Reading Panel (NRP) & Eunice Kennedy Shriver National Institute of Child Health and Human
Development (NICHD) (2000). Report of the National Reading Panel: Teaching children to read: An evidence-based
assessment of the scientific research literature on reading and its implications for reading instruction (NIH Pub. No.
00- 4769). National Institutes of Health (NIH). U.S. Government Printing Office. https:/www.nichd.nih.gov/sites/
default/files/publications/pubs/nrp/Documents/report.pdf.

Neuman, S.B., Quintero, E & Reist, K.R. (2023). Reading reform across America: A survey of state legislation.
Washington, D.C.: Albert Shanker Institute. https:/www.shankerinstitute.org/sites/default/files/2023-07/
ReadingReform%20Shankerlnstitute%20FullReport%20072723.pdf.

Newman, J., Lentz, A. ,Cook, B., Osher, D., & Wandersman, A., (in press) "Are you ready for SEL? Connecting theory,
research, and practice" In J. Durlak, C. Domitrovich, &J. Mahoney (Eds.) Handbook of social and emotional learning,
2nd edition. Guildford Publications.

Nilsen, T., & Teig, N. (2022). A systematic review of studies investigating the relationships between school climate
and student outcomes in TIMSS, PISA, and PIRLS. International handbook of comparative large-scale studies in
education: Perspectives, methods and findings, 1-34.

Oberle, E., & Schonert-Reichl, K. A. (2016). Stress contagion in the classroom? The link between classroom teacher
burnout and morning cortisol in elementary school students. Social Science & Medicine, 159, 30-37.

OECD. (2010). PISA 2009 Results: Overcoming social background. Equity in learning opportunities and outcome. (Vol. 2).
Paris: OECD Publishing.

Oliveira, S., Roberto, M. S., Pereira, N. S., Marques-Pinto, A., & Veiga-Simao, A. M. (2021). Impacts of social and
emotional learning interventions for teachers on teachers' outcomes: A systematic review with meta-analysis.
Frontiers in psychology, 12, 677217. https://doi.org/10.3389/fpsyg.2021.677217

O'Reilly, T., Wang, Z., & Sabatini, J. (2019). How much knowledge is too little? When a lack of knowledge becomes a
barrier to comprehension. Psychological science, 30(9), 1344-1351. DOI: 10.1177/0956797619862276

Osborne, J. (2014). Teaching scientific practices: Meeting the challenge of change. Journal of Science Teacher
Education, 25(2), 177-196. DOI:10.1007/s10972-014-9384-1

Osher, D. (2018). Trauma and Learning Policy Initiative (TLPI): Trauma-sensitive schools descriptive study, final report.
American Institutes for Research.

Osher, D., & Berg, J. (2017). School climate and social and emotional learning: The integration of two approaches. Edna
Bennet Pierce Prevention Research Center, Pennsylvania State University.

Osher, D., Coggshall, J., Colombi, G., Woodruff, D., Francois, S., & Osher, T. (2012). Building school and teacher
capacity to eliminate the school-to-prison pipeline. Teacher Education and Special Education, 35(4), 284-295.

Osher, D., & Kendziora, K. (2010). Building conditions for learning and healthy adolescent development: Strategic
approaches. In B. Doll, W. Pfohl, &J. Yoon (Eds.), Handbook of youth prevention science (pp. 121-140). New York, NY:
Routledge.

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT

30


https://www.nichd.nih.gov/sites/default/files/publications/pubs/nrp/Documents/report.pdf
https://www.nichd.nih.gov/sites/default/files/publications/pubs/nrp/Documents/report.pdf
https://www.shankerinstitute.org/sites/default/files/2023-07/ReadingReform%20ShankerInstitute%20Full
https://www.shankerinstitute.org/sites/default/files/2023-07/ReadingReform%20ShankerInstitute%20Full
https://doi.org/10.3389/fpsyg.2021.677217

Osher, D., Kendziora, K., Spier, E., & Garibaldi, M. L. (2014). School influences on child and youth development. In
Sloboda, Z., & Petras, H. (Eds.) Defining prevention science (151-169). New York, NY: Springer.

Osher, D., Kidron, Y., Brackett, M., Dymnicki, A., Jones, S., & Weissberg, R. P. (2016). Advancing the science and
practice of social and emotional learning: Looking back and moving forward. Review of Research in Education, 40,
644-681.

Osher, D., Mayer, M. ., Jagers, R.]., Kendziora, K., & Wood, L. (Eds.). (2019). Keeping students safe and helping them
thrive [2 volumes]: A collaborative handbook on school safety, mental health, and wellness [2 volumes, I, 210-239].
Praeger/ ABC Clio.

Oyserman, D., Bybee, D., & Terry, K. (2006). Possible selves and academic outcomes: How and when possible
selves impel action. Journal of Personality and Social Psychology, 91(1), 188.

Oyserman, D., & Destin, M. (2010). Identity-based motivation: Implications for intervention. The Counseling
Psychologist, 38(7), 1001-1043.

Pearson, P. D. (2004). The reading wars. Educational policy, 18(1), 216-252.

Pearson, P. D., & Hiebert, E. H. (2014). The State of the Field: Qualitative Analyses of Text Complexity. Elementary
School Journal.

Pearson, P. D., Moje, E., & Greenleaf, C. (2010). Literacy and science: Each in the service of the other. Science,
328(5977), 459-463.

Pearson, P. D., Palincsar, A. S., Biancarosa, G., & Berman, A. I. (Eds.). (2020). Reaping the rewards of the Reading
for Understanding Initiative. Washington, DC: National Academy of Education.

Perfetti, C. & Stafura, J. (2014) Word knowledge in a theory of reading comprehension, Scientific Studies of Reading,
18:1,22-38, DOI: 10.1080/10888438.2013.827687

Phillips Galloway, E., & Uccelli, P. (2019). examining developmental relations between core academic language
skills and reading comprehension for emergent bilingual learners and their peers. Journal of Educational
Psychology, 111, 15-31. DOI: 10.1037/edu0000276

Proctor, C. P, Silverman, R. D., Harring, J. R., Jones, R. L., & Hartranft, A. M. (2020). Teaching bilingual learners:
Effects of a language-based reading intervention on academic language and reading comprehension in grades 4
and 5. Reading Research Quarterly, 55(1), 95-122. DOI: 10.1002/rrqg.258

RAND Reading Study Group. (2002). Toward an R&D program in reading comprehension. RAND.
Redding, C. (2019). A teacher like me: A review of the effect of student-teacher racial/ethnic matching on teacher
perceptions of students and student academic and behavioral outcomes. Review of Educational Research, 89(4),

499-535.

Revelle, W., Wilt, J., & Condon, D. M. (2011). Individual differences and differential psychology: A brief history and
prospect. The Wiley-Blackwell handbook of individual differences, 1-38.

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT

31



Riddle Buly, M., & Valencia, S.W. (2002). Below the bar: Profiles of students who fail state reading tests.
Educational Evaluation and Policy Analysis, 24, 219-239

Rimm-Kaufman S. & Sandilos, L. (2023). Excellence in Character Education (ExCEL) Project. Research Brief. Retrieved
from eleducation.org/web/downloads/ELED-ExcelReport-0123-v10.pdf.

Romeo, R. R,, Leonard, J. A., Robinson, S. T., West, M. R., Mackey, A. P., Rowe, M. L., & Gabrieli, J. D. E. (2018).
Beyond the 30-million-word gap: Children’s conversational exposure is associated with language-related brain
function. Psychological Science, 29(5), 700-710. DOI: 10.1177/0956797617742725

Rowe, M. L., & Snow, C. E. (2020). Analyzing input quality along three dimensions: interactive, linguistic, and
conceptual. Journal of Child Language, 47, 5-21. DOI:10.1017/S03050 0 09190 0 0655

Scheeler, M. C., Ruhl, K. L., & McAfee, J. K. (2004). Providing performance feedback to teachers: A review. Teacher
education and special education, 27(4), 396-407.

Schleppegrell, M. J. (2004). The language of schooling: A functional linguistics perspective. Lawrence Erlbaum.

Schleppegrell, M. & Fang, Z. (2008). Reading in the Content Areas: A Language-based Pedagogy. Michigan Teacher
Training, University of Michigan.

Schonert-Reichl, K. A. (2019). Advancements in the landscape of social and emotional learning and emerging
topics on the horizon. Educational psychologist, 54(3), 222-232.

Seidenberg, M. S. (2017). Language at the speed of sight: How we read, why so many can't, and what can be done
about it. Basic Books.

Seidenberg, M. S. (2023, Dec 4). Where does the “Science of Reading” go from here? [Video]. Presentation at the
Yale Child Study Center. Video available from https://videos.files.wordpress.com/CJUE|fc9/video3767746143-1.
mp4. Slides available from https://seidenbergreading.net/wp-content/uploads/2023/12/Yale-talk.pdf.

Silverman, R.D., Proctor, C.P,, Harring, J.R., Meyer, A., Doyle, B., & Zelinke, S. B. (2015). Language skills and reading
comprehension in English monolingual and Spanish-English bilingual children in grades 2-5. Reading and Writing,
28,1381-1405. DOI: 10.1007/s11145-015-9575-y

Snow, R. E. (1989). Aptitude-treatment interaction as a framework for research on individual differences in
learning. In P. L. Ackerman, R. J. Sternberg, & R. Glaser (Eds.), Learning and individual differences: Advances in theory
and research (pp. 13-59).

Snow, C.E., Burns, M., & Griffin, P. (Eds.) (1998). Preventing reading difficulties in young children. Washington, DC:
National Academy Press.

Snow, C., Griffin, P., & Burns, M. S. (Eds.). (2005). Knowledge to support the teaching of reading: Preparing teachers for
a changing world. Jossey-Bass.

Snow, C. E., Lawrence, J. F.,, & White, C. (2009). Generating knowledge of academic language among urban middle
school students. Journal of Research on Educational Effectiveness, 2(4), 325-344. DOI: 10.1080/19345740903167042

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT

32


https://eleducation.org/web/downloads/ELED-ExcelReport-0123-v10.pdf
https://videos.files.wordpress.com/CJUEjfc9/video3767746143-1.mp4. Slides available from https://sei
https://videos.files.wordpress.com/CJUEjfc9/video3767746143-1.mp4. Slides available from https://sei

Snow, C. E., & Uccelli, P. (2009). The challenge of academic language. The Cambridge handbook of literacy, 112-133.

Spencer, M. B. (2006). Phenomenology and ecological systems theory: Development of diverse groups. In W.
Damon & R. M. Lerner (Eds.), Handbook of child psychology (6th ed., Vol. 1, pp. 829-893). NY: Wiley.

Stahl, S. A., & Nagy, W. E. (2006). Teaching word meanings. Lawrence Erlbaum Associates.

Thapa, A., Cohen, J., Guffey, S., & Higgins-D'Alessandro, A. (2013). A review of school climate research. Review of
Educational Research, 83(3), 357-385.

Tierney, R.J. & Pearson, P. D. (2024). Fact-checking the science of reading. Vancouver, BC: The Literacy Commons.

Uccelli, P. (2023). Midadolescents’ language learning at school: Toward more just and scientifically rigorous
practices in research and education. Language Learning, 73(2), 182-221. Open Access. DOI:10.1111/lang.12558

Uccelli, P, Barr, C. D., Dobbs, C. L., Galloway, E. P., Meneses, A., & Sanchez, E. (2015). Core academic language
skills: An expanded operational construct and a novel instrument to chart school-relevant language proficiency in
preadolescent and adolescent learners. Applied Psycholinguistics, 36(5), 1077-1109.

Uccelli, P., Demir-Lira, O. E., Rowe, M., Levine, S., & Goldin-Meadow, S. (2018). Children's early decontextualized
talk predicts academic language proficiency in mid-adolescence. Child Development, 90(5), 1650-1663. DOI:
10.1111/cdev.13034

Uccelli, P,, Galloway, E. P., Barr, C. D., Meneses, A., & Dobbs, C. L. (2015). Beyond vocabulary: Exploring cross-
disciplinary academic-language proficiency and its association with reading comprehension. Reading Research
Quarterly, 50(3), 337-356.

Uccelli, P., & Phillips Galloway, E. (2017). Academic language across content areas: Lessons from an innovative
assessment and from students' reflections about language. Journal of Adolescent & Adult Literacy, 60(4), 395-404.
DOI:10.1002/jaal.553

Valencia, S. W., Wixson, K., & Pearson, P. D. (2014). Putting text complexity in context: Refocusing on
comprehension of complex text. Elementary School Journal.

Walqui, A., & Bunch, G. C. (2020). Reenvisioning literacy development for English learners: Amplifying the
curriculum, amplifying leadership. Journal of Adolescent & Adult Literacy, 63(5), 577-582. DOI: 10.1002/jaal.1041

Wang, M. T.,, Degol, J. L., Amemiya, J., Parr, A., & Guo, J. (2020). Classroom climate and children’s academic and
psychological wellbeing: A systematic review and meta-analysis. Developmental Review, 57, 100912.

Wasik, B. A., & Hindman, A. H. (2011). Improving vocabulary and pre-literacy skills of at-risk preschoolers through
teacher professional development. Journal of Educational Psychology, 103(2), 455-469. DOI: 10.1037/a0023067
Wijekumar, K. K., Meyer, B. J., & Lei, P. (2017). Web-based text structure strategy instruction improves seventh
graders’ content area reading comprehension. Journal of Educational Psychology, 109(6), 741. DOI: 10.1037/
edu0000168

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT

33



Wijekumar, K. K., Meyer, B. J., & Lei, P. (2017). Web-based text structure strategy instruction improves seventh
graders’ content area reading comprehension. Journal of Educational Psychology, 109(6), 741. DOI: 10.1037/
edu0000168

Wineburg, S., & Reisman, A. (2015). Disciplinary literacy in history: A toolkit for digital citizenship. Journal of
Adolescent & Adult Literacy, 58(8), 636-639.

Yarnell, L. M., & Bohrnstedt, G. W. (2018). Student-teacher racial match and its association with Black student
achievement: An exploration using multilevel structural equation modeling. American Educational Research
Journal, 55(2), 287-324.

Yarnell, L., Bohrnstedt, G., Osher, D., & Broer, M. (Forthcoming). Student-teacher racial match and its association
with black student achievement: A replication study.

Yoder, N., Holdheide, L., & Osher, D. (2018). Educators matter. In Osher, D., Moroney, D., & Williamson, S. (Eds.),
Creating safe, equitable, engaging schools: a comprehensive, evidence-based approach to supporting students (223-
234). Cambridge, MA: Harvard Education Press.

BRIDGING SCIENCES: AN INTEGRATED APPROACH TO SUPPORTING STUDENT LITERACY DEVELOPMENT

34



APPENDIX 1

THE ROLE OF LANGUAGE IN LITERACY
Paola Uccelli, Harvard Graduate School of Education
March, 2024

Transforming how we support students’ literacy learning in public schools is at the core of educational equity
and excellence today. In a world where knowledge is updated at ever greater speed, where collaboration
across differences is ubiquitously required to find solutions to complex problems, and where distant
communication via text is ever more prevalent in learning, working, and civic participation, preparing

students to be skilled independent readers is of utmost importance. This means that preparing students to be
successful readers entails not only teaching them how to read aloud the words in a text, but preparing them to
comprehend what they read in ways that allow them to learn from texts; in other words, preparing students to
be able to “read to learn”.

In this current world, which presses schools to prepare students with more advanced literacy skills than
ever before, large proportions of U.S. students are ill-served by schools and teachers which are themselves
unsupported to provide effective evidence-based literacy instruction (NAEP, 2024). Yet, the awareness of this
crisis and the political willingness to address it offer a window of opportunity to create the conditions for
schools and teachers to be optimally supported through evidence-based insights in their efforts to prepare
students to become independent readers and learners.

Which evidence has the language-in-education field generated so far to inform what constitutes effective

and viable literacy instruction? Specifically, what does educational research --conducted in partnership with
educators, students, and school leaders-- reveal about what areas are important in preparing students to
“read to learn”? One area that the latest research has highlighted as a crucial, yet often overlooked, component
of literacy instruction is students’ knowledge of vocabulary and language structures. As defined in the
2026 NAEP Reading framework, knowledge of vocabulary and language structures refers to “the application

of the reader’s understanding of individual words, grammatical structures, and discourse structures
characteristic of grade-appropriate texts to text comprehension.” Research highlights the need to expand
students’ knowledge of vocabulary and language structures to support reading comprehension from early on
(as early as pre-K), during the early primary grades, and all the way throughout adolescence.

Overall, developmental and intervention literacy research has produced strong evidence in support of

explicit instruction of code-based skills (phonics, sight word recognition) as beneficial for early readers and
struggling readers; and has also generated robust evidence in support of the intentional expansion of
students’ vocabulary and language structures in the service of amplifying content knowledge, strategic
text comprehension, and conceptual understanding for all students throughout schooling. Importantly,
knowledge of vocabulary and language supports not only text comprehension, but also facilitates word
recognition (Perfetti & Stafura, 2014). Extensive developmental research reveals that code-based skills are
sources of variation early in development, while meaning-based skills (vocabulary and language structures,
background knowledge) are sources of individual variation throughout development (RAND, 2002; Stanovich,
1986). Rigorous intervention research shows that to support meaning-making skills, successful instruction
entails content-rich literacy approaches that expand students’ background knowledge, as well as their
knowledge of vocabulary and language structures characteristic of school texts, through active participation in
the service of conceptual understanding and learning (Cervetti, et al., 2020; Duke, et al., 2021).
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Evidence from numerous studies with both monolingual and multilingual students reveals that without
understanding individual differences in the language resources that students bring to school and without
attending to the language demands for reading, writing, and learning, “schools run the risk of maintaining and
even exacerbating the inequalities present in the larger society” (Uccelli, 2023, p. 192). Below, we summarize
five key findings on the role of language knowledge for reading development and instruction.

1. Students differ widely in their knowledge of vocabulary and language structures characteristic
of school texts. Variability in vocabulary knowledge from early on and throughout development
has been extensively documented and identified as one of the most significant predictors of reading
comprehension (e.g., Anderson & Freebody, 1981; Biemiller & Slonim, 2001; Justice & Jiang, 2023;
Hemphill & Tivnan, 2008; Perfetti & Stafura, 2014; Silverman et al., 2015; Snow, et al., 1998; Stahl &
Nagy, 2006). In their empirical study with a sample of several hundred low-income children in 16 urban
schools, Hemphill & Tivnan (2008) conclude: “Beginning-of-1st-grade letter-word identification and
word attack skills were the strongest predictors of reading comprehension at the end of 1st grade.
However, vocabulary was the best predictor of reading comprehension at the end of 2nd and 3rd
grades. The predictive power of early print-related and phonemic-awareness skills diminished over
time, yet vocabulary scores remained an important predictor. Results support an early emphasis on
developing meaning skills to prepare low-income children for success in literacy.” (p. 426) These
findings are consistent with extensive research that shows that some skills are sources of variation
early in development (phonological skills, word recognition) but not later, while others are sources
of individual variation throughout development (vocabulary, background knowledge) (RAND, 2002;
Stanovich, 1986; Pearson et al., 2020).

More recently, research has shown that large proportions of adolescents (grades 4 to 8) have not been
supported to be able to understand the vocabulary and language structures characteristic of school

texts within and across content areas (Bailey, 2007; Schleppegrell, 2004). Thus, throughout adolescence,
students continue to need support, not only with technical terms and discipline-specific language structures
(Schleppegrell & Fang, 2008), but also with the general language of academic texts. This includes general
academic vocabulary (e.g., hypothesis, structures, contradictory); words that connect ideas (e.g., nevertheless;
consequently); complex words and sentences; and the structures of content area texts (e.g., structure

of expository texts, scientific explanations) (Kieffer & Lesaux, 2012; Barr et al., 2019; Meyer, 2017; Uccelli,

et al., 2015). Research shows that this is an area of growth for many monolingual as well as multilingual
students, many of whom are already skilled in word recognition, and are sophisticated language users and
communicators in many other non-academic contexts (Phillips Galloway & Uccelli, 2019; Silverman et al., 2015;
Uccelli & Phillips Galloway, 2017). These results reveal that for large proportions of students, the language

of content-area texts functions as a gatekeeper, highlighting the urgent need for pedagogical attention to
language to support students’ progress in reading to learn.

2. Instruction needs to attend to meaning-making skills. Intervention research is consistent with the
findings from developmental studies summarized above. Even though readers are able to learn new
vocabulary incidentally from reading (Nagy et al., 1985), the striking individual differences in students’
language knowledge --which in turn compromise their ability to read with comprehension-- make
the expectation of having students learn new vocabulary independently from text unrealistic for
large numbers of developing readers. Consistent evidence has led to wide consensus in the field for
the need of instructional practices that intentionally and explicitly scaffold vocabulary and language
structures. Instructional approaches designed to attend to the language of text have shown to lead to
significant gains in students’ learning as early as preschool, during the primary grades, and throughout
adolescence (Wasik, et al., 2011, Jones, et al., 2019; Pearson, et al., 2020; Proctor et al., 2020; Snow, et
al., 1998; Snow et al., 2009; Wijekumar, et al., 2017).
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3. Discussion-based instruction as an important component of reading instruction. Rigorous
developmental and intervention studies reveal the importance of expanding students' language and
literacy through discussion. School and home environments in which young children and adolescents
participate with teachers or parents in back-and-forth conversations contribute to children’s language
and literacy learning (Michaels, & O'Connor, 2015; Michaels, et al., 2008; Romeo, et al., 2018; Rowe
& Snow, 2020; Uccelli, et al., 2018). Back-and-forth conversations refer to interactive extended
conversations, such as narratives, explanations, text-based discussions, discussions of emotions and
perspectives, or debates. Through discussion with others, children and adolescents expand their
language, their knowledge about the world, their comprehension of others’ perspectives, and their
understanding of written texts. In fact, children learn language by using language, and thus, they
learn the language of school texts by engaging in discussions about texts and ideas. Aligned with this,
intervention research shows that classroom discussion is an effective mechanism to support students’
reading comprehension during the elementary, middle-school, and high-school years (Goldman, et
al., 2016; Jones et al., 2019; Murphy et al., 2009). Language learning needs to be scaffolded from early
on to support the ongoing acquisition of the vocabulary and language structures readers need to
understand text; it cannot wait until the later years. Despite the robust evidence in favor of discussion-
based approaches to promote reading to learn, classrooms tend to be dominated by teacher talk with
students often having minimal opportunities to actively participate in the discussion of ideas and, thus,
in using and learning the language of school texts (Applebee et al., 2003). Robust and recent research
calls for the transformation of classes so that students learn better through active participation in the
discussion of texts, ideas, and information. On the basis of three distinct research projects supported
by the Institute of Education Sciences, Goldman et al., (2016) aptly highlight three common features of
productive instruction for reading for understanding: “(a) students purposefully engage with multiple
forms of texts and actively process them, (b) instructional routines incorporate social support for
reading through a variety of participation structures, and (c) instruction supports new content learning
by leveraging prior knowledge and emphasizing key constructs and vocabulary.” We now turn to this
latter point.

4. Combined teaching and learning of language and content is needed. It is important to
acknowledge that reading to learn is influenced by many factors beyond language (e.g., motivation,
prior knowledge, cognitive strategies). Foundational reading comprehension research (Anderson, 1984;
Kintsch, 1994) as well as recent research (O'Reilly et al., 2019) shed light on the crucial role of content
knowledge in text comprehension. Expanding students’ knowledge to support text understanding
is intimately related to language learning. In fact, the most recent research recommends precisely
expanding students’ knowledge and understanding while scaffolding language learning through active
participation in authentic disciplinary practices (Cervetti, et al., 2016; Osborne, 2014). While perhaps
counterintuitive, it is precisely in the context of discussing, reading, and writing about rich content
with demanding reasoning skills that language is learned more effectively. Yet, this requires intentional
scaffolding to expand students’ knowledge of the language of texts through content-rich instruction.
Recent successful interventions call for students’ authentic participation in content-rich literacy
instruction: the “sustained and thematic content literacy” approach (Kim et al., 2023) and the use of
“informational texts that cohered around a set of concepts related to [a] topic” (Cervetti, et al., 2016)
are recent examples of successful literacy instruction shown to improve students’ content knowledge,
knowledge of the language of texts, and reading-to-learn abilities.
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5. English-learning multilingual students need to participate in cognitively demanding and
linguistically supported instruction. Instruction cannot wait for English-learning multilingual
students to develop English proficiency before they participate in content-area classes with rich
content and demanding higher-order thinking skills. It is through scaffolded participation in these
classes that students will learn the language of the disciplines and how to understand and reason with
disciplinary texts (Estrada, 2014; Walqui & Bunch, 2020).

In sum, rigorous research recommends an integrative approach to literacy instruction; in other words,
instructional approaches that explicitly teach code-based skills to support word recognition, but which also offer
students plenty of engaging, content-rich opportunities to engage and discuss texts and ideas through teaching
that intentionally expands language and knowledge to support reading to learn (Lee, 2023). Far from quick fixes,
this crisis calls for evidence-based viable approaches that embrace the full complexity of preparing students to
“read to learn” in today's world.
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