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Abstract
This report details the work of the State University of New York (SUNY) Science of Reading
Technical Advisory Group (TAG) over the course of the 2023-2024 academic year. The report
has four objectives: (1) to provide an analysis of the current reading science literature; (2) to
identify what teacher candidates should know and be able to do as it relates to the teaching of
reading to all students and aligned with the science of reading; (3) to conduct a landscape
analysis to determine how current pedagogical practices across SUNY educator preparation
programs relate to reading science principles; and (4) to identify translational research gaps,
especially as related to teaching reading to diverse groups of students, for potential focus of
study by faculty at SUNY campuses. To fulfill the first, second, and fourth objectives, the TAG
reviewed systematic literature reviews, meta-analyses, and individual studies of reading
instruction in six areas: (1) foundational skills (phonemic awareness, phonics, fluency), (2) oral
language and vocabulary, (3) reading comprehension and motivation, (4) writing and reading, (5)
response to intervention for reading, and (6) multilingual learners and reading. To fulfill the third
objective, the TAG conducted a statewide survey of SUNY faculty to determine the alignment
between the coursework and field experiences in educator preparation programs and the science
of reading instruction. In this report, we present in-depth, nuanced summaries of evidence-based
practices for teaching reading that are aligned with 70 recommendations for what teacher
candidates should know and be able to do and 40 recommendations for future research. We also
present a snapshot of the content of SUNY educator preparation programs, finding that a
majority of programs report teaching students how to implement evidence-based practices
aligned with the science of reading but that there are inconsistencies across programs. We

conclude with recommendations for the improvement of educator preparation programs.
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Introduction

The State University of New York (SUNY) convened the SUNY Science of Reading
Technical Advisory Group (TAG) during the 2023-2024 academic year to produce a white paper
on the science of reading and educator preparation. SUNY administration provided TAG with
the following charge:

1. Provide an analysis of the current reading science literature.

2. Based on an analysis of the reading science literature, identify what teacher candidates
should know and be able to do as it relates to the teaching of reading to all students and
aligned with the science of reading.

3. Conduct a landscape analysis to determine how current pedagogical practices across
SUNY educator preparation programs relate to reading science principles.

4. Identify translational research gaps, especially as related to teaching reading to diverse
groups of students, for potential focus of study by faculty at SUNY campuses.

The SUNY Science of Reading TAG included faculty representing a range of expertise
and institutions from across the SUNY system. The TAG co-chairs were Dr. John Strong,
Assistant Professor at University at Buffalo, and Dr. Virginia Goatley, Dean of the School of
Education and Professor at University at Albany. Members included (in alphabetical order): Dr.
Erica Barnes, Associate Professor at University at Albany; Dr. Nicole Fenty, Associate Professor
at Binghamton University; Dr. Keli Garas-York, Professor at Buffalo State University; Dr.
Kathleen Lord, Associate Professor at SUNY New Paltz; Dr. Doreen Mazzye, Assistant
Professor at SUNY Oswego; Dr. Mary McVee, Professor at University at Buffalo; Dr. Elizabeth
Yanoff, Department Chair of Education and Social Sciences at Hudson Valley Community

College; Dr. Bogum Yoon, Professor at Binghamton University; and Dr. Thea Yurkewecz-
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Stellato, Associate Professor at SUNY Geneseo. Dr. Angela Pagano, Senior Assistant Provost for
Educator Preparation and Partnerships at SUNY System Administration, served as a staff
member.

In this report, we (the members of the SUNY Science of Reading TAG) describe our
work to fulfill to this charge from August 2023 through May 2024. The full group met monthly
during this time, via Zoom, with smaller groups meeting to complete assignments and writing
more frequently. This report begins with an analysis of the reading science literature and follows
with a listing of what teacher candidates should know and be able to do as it relates to the
teaching of reading. Next, for the landscape analysis, we describe a statewide survey conducted
to determine the extent to which SUNY educator preparation programs relate to reading science
principles and summarize data from the state-wide multi-subjects teacher certification exam.
Finally, we conclude with directions for future research in the science of reading.

First, however, we provide an operational definition of the science of reading.
Professional organizations in the field of reading and literacy education that publish influential
research and practitioner journals have similarly sought to define this oft-misunderstood term.
The International Literacy Association, in an executive summary of a special issue of Reading
Research Quarterly, defined the science of reading as “a corpus of objective investigation and
accumulation of reliable evidence about how humans learn to read and how reading should be
taught” (Goodwin & Jiménez, 2020, p. 3). The Reading League (2022), which is based in New
York State, proposed a common definition of the term:

The science of reading is a vast, interdisciplinary body of scientifically-based research

about reading and issues related to reading and writing. This research has been conducted

over the last five decades across the world, and it is derived from thousands of studies
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conducted in multiple languages. The science of reading has culminated in a

preponderance of evidence to inform how proficient reading and writing develop; why

some have difficulty; and how we can most effectively assess and teach and, therefore,
improve student outcomes through prevention of and intervention for reading difficulties

(p. 6).

The New York State Literacy Initiative (2024) published a series of seven Literacy Briefs to
support educators in the implementation of science of reading. In Brief 1, the authors note,

The Science of Reading refers to a body of research—S50+ years of interdisciplinary

research that documents and describes how children develop reading and writing skills

and competencies. This research also features the principles and practices for research-

based instructional design and opportunities to learn. The Science of Reading is not a

single approach or entity—the term refers to a large, diverse body of evidence that should

be used to inform curriculum and pedagogy (Lesaux & Carr, 2024, p. 1).

Common among these definitions is that a scientific body of research exists upon which the
teaching of reading should be based.

In the special issue of Reading Research Quarterly, Shanahan (2020) argued that
pedagogical decisions should be made based on the science of reading instruction, or the body of
research comprised of instructional experiments demonstrating the effectiveness of particular
instructional approaches. The SUNY Science of Reading Technical Advisory Group focused on
summarizing this “science of reading instruction” (Shanahan, 2020, p. S236) to determine what
teacher candidates should know and be able to do when teaching reading. This body of research
includes not only individual high-quality experimental and quasi-experimental studies but also

meta-analyses, qualitative syntheses, and systematic literature reviews.
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The United States Department of Education, through the Institute of Education Sciences
and the What Works Clearinghouse, provides a clear definition and recommendations for
implementing evidence-based instructional practices. The Every Student Succeeds Act delineates
four tiers of evidence for instructional practices and interventions: (1) Tier 1, or strong evidence,
includes at least one well-designed and implemented experimental study with randomization to
treatment and control groups; (2) Tier 2, or moderate evidence, includes as least one well-
designed and implemented quasi-experimental study such as a matched group comparison or
interrupted time series; (3) Tier 3, or promising evidence, includes at least one well-designed and
implemented correlational study with statistical controls for selection bias; and (4) Tier 4, or
demonstrates a rationale, includes a well-defined logic model based on rigorous research. The
What Works Clearinghouse has published eight practice guides with recommendations for

literacy instruction based on studies aligned with these tiers of evidence (see Table 1).

Table 1

Recommendations and Tiers of Evidence from What Works Clearinghouse Practice Guides

Practice Guide Recommendations Evidence
Improving Adolescent Literacy: 1. Provide explicit vocabulary instruction. Tier 3:
Effective Classroom and Promising
Intervention Practices
(Kamil et al., 2008) 2. Provide direct and explicit comprehension Tier 3:
strategy instruction. Promising
3. Provide opportunities for extended Tier 3:
discussion of text meaning and Promising
interpretation.
4. Increase student motivation and Tier 3:
engagement in literacy learning. Promising
5. Make available intensive and Tier 3:

individualized interventions for struggling Promising
readers that can be provided by trained
specialists.
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Assisting Students Struggling
with Reading: Response to
Intervention (Rtl) and Multi-
Tier Intervention in the Primary
Grades (Gersten et al., 2009)

Improving Reading
Comprehension in
Kindergarten Through 3rd
Grade

(Shanahan et al., 2010)

Teaching Elementary School
Students to Be Effective Writers
(Graham et al., 2012)

—

Screen all students for potential reading
problems at the beginning of the year and
again in the middle of the year.

Provide time for differentiated reading
instruction for all students based on
assessments of students’ current reading
level.

Provide intensive, systematic instruction
on up to three foundational reading skills
in small groups to students who score
below the benchmark score on universal
screening.

Monitor the progress of tier 2 students at
least once a month.

Provide intensive instruction on a daily
basis that promotes the development of
the various components of reading
proficiency to students who show minimal
progress after reasonable time in tier 2
small group instruction (tier 3).

Teach students how to use reading
comprehension strategies.

Teach students to identify and use the
text’s organizational structure to
comprehend, learn, and remember content.

Guide students through focused, high-
quality discussion on the meaning of text.

Select texts purposefully to support
comprehension development.

Establish an engaging and motivating
context in which to teach reading

comprehension.

Provide daily time for students to write.

Tier 3:
Promising

Tier 4: Has
Rationale

Tier 3:
Promising

Tier 4: Has
Rationale

Tier 4: Has
Rationale

Tier 3:
Promising

Tier 3:
Promising

Tier 4: Has
Rationale

Tier 4: Has
Rationale

Tier 3:

Promising

Tier 4: Has
Rationale
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Teaching Academic Content
and Literacy to English
Learners in Elementary and
Middle School

(Baker et al., 2014)

Foundational Skills to Support
Reading for Understanding in
Kindergarten Through 3rd
Grade (Foorman et al., 2016)

Teaching Secondary Students to
Write Effectively
(Graham et al., 2016)

—

—

Teach students to use the writing process
for a variety of purposes.

Teach students to become fluent with
handwriting, spelling, sentence
construction, typing, and word processing.

Create an engaged community of writers.

Teach a set of academic vocabulary words
intensively across several days using a
variety of instructional activities.

Integrate oral and written English
language instruction into content-area
teaching.

. Provide regular, structured opportunities

to develop written language skills.

Provide small-group instructional
intervention to students struggling in areas
of literacy and English language
development.

Teach students academic language skills,
including the use of inferential and
narrative language, and vocabulary
knowledge.

Develop awareness of the segments of
sounds in speech and how they link to
letters.

Teach students to decode words, analyze
word parts, and write and recognize
words.

Ensure that each student reads connected
text every day to support reading
accuracy, fluency, and comprehension.

Explicitly teach appropriate writing
strategies using a Model-Practice-Reflect
instructional cycle.

Tier 1:
Strong

Tier 2:
Moderate

Tier 4: Has
Rationale

Tier 1:
Strong

Tier 1:
Strong

Tier 4: Has
Rationale

Tier 2:
Moderate

Tier 4: Has
Rationale

Tier 1:
Strong

Tier 1:
Strong

Tier 2:
Moderate

Tier 1:
Strong
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Providing Reading
Interventions for Students in

Grades 4-9

(Vaughn et al., 2022)

. Integrate writing and reading to emphasize

key writing features.

. Use assessments of student writing to

inform instruction and feedback.

. Build students' decoding skills so they can

read complex multisyllabic words.

. Provide purposeful fluency-building

activities to help students read effortlessly.

. Routinely use a set of comprehension-

building practices to help students make
sense of the text.

. Provide students with opportunities to

practice making sense of stretch text (i.e.,
challenging text) that will expose them to
complex ideas and information.

Tier 2:
Moderate

Tier 4: Has
Rationale

Tier 1:
Strong

Tier 1:
Strong

Tier 1:
Strong

Tier 4: Has
Rationale

As shown in Table 1, the What Works Clearinghouse practice guides offer many

recommendations for what teachers should know and be able to do as it relates to the teaching of

reading, writing, and literacy in elementary and secondary grades. These practice guides address

the following areas:

¢ instructional practices for adolescent literacy (grades 4-12),

e Response to Intervention (RTI) in primary grades (K-3),

e reading comprehension in primary grades (K-3),

e clementary writing (grades K-5),

e English learners in elementary and middle school (grades K-8),

e foundational skills in primary grades (K-3),

e secondary writing (grades 6-12), and

e reading interventions in upper-elementary and middle grades (grades 4-9).
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While not seeking to duplicate these efforts, the SUNY Science of Reading TAG
organized into five subgroups, each tasked with reading, summarizing, and providing
recommendations for what preservice teachers should know and be able to do in a particular area
aligned with the practice guides. The five subgroups reviewed: (1) Foundational Skills
(Phonemic Awareness, Phonics, and Fluency), (2) Vocabulary and Oral Language, (3) Reading
Comprehension and Motivation, (4) Writing and Reading, (5) Response to Intervention for
Reading, and (6) Multilingual Learners and Reading. These six areas are also aligned with the
five essential components of effective reading instruction identified by the National Reading
Panel (2000) — phonemic awareness, phonics, fluency, vocabulary, and comprehension, as well
as oral language, a sixth component identified by the New York State Literacy Initiative (2024).
We also address the science of writing instruction, consistent with arguments for the integration
of writing with the science of reading (Graham, 2020; New York State Literacy Initiative, 2024).
Finally, we address considerations for the teaching of special populations of learners, including
students with reading difficulties (or disabilities) who receive additional interventions and/or
special education services outside of the general education setting and multilingual learners.

In the sections that follow, we present an analysis of the research and recommendations
for what teacher candidates should know and be able to do as it relates to the teaching of reading
in each of these areas. We based the literature analysis primarily on meta-analyses, qualitative
syntheses, systematic literature reviews, and individual high-quality experimental and quasi-
experimental studies. Then, we describe a landscape analysis conducted to determine the extent
to which SUNY educator preparation programs aligned with reading science principles
consistent with our review of the research. Finally, we conclude with a summary of translational

research gaps in each of these areas and directions for future research in the science of reading.
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Analysis of the Current Reading Science Literature

Foundational Skills: Phonemic Awareness, Phonics, and Fluency

Foundational literacy skills including phonological awareness, phonics, and fluency are
required for reading comprehension (Foorman et al., 2016). Theoretical models of reading, such
as the Simple View of Reading (SVR; Hoover & Gough, 1990; Hoover & Tunmer, 2018), posit
that reading comprehension is the product of two main underlying constructs: decoding (D) and
language comprehension (LC) as depicted by the equation D x LC = RC. To achieve proficiency
in reading comprehension, a reader must be able to recognize the words in connected text
through automatic recognition by sight or through decoding (Ehri, 2005; Share, 1995) while
simultaneously constructing meaning from those words (Perfetti & Stafura, 2014). Accuracy and
automaticity in word recognition are central components of reading fluency (along with prosody,
or expression), which is necessary for reading comprehension to occur (LaBerge & Samuels,
1974). Theoretical models that expand upon SVR, such as Scarborough’s (2001) rope model of
reading and Duke and Cartwright’s (2021) Active View of Reading highlight the multifaceted
nature of these underlying constructs and the significant cognitive development required of
readers. Decoding, or word recognition, as a construct is dependent upon at least three sets of
foundational skills: phonological awareness, phonics, and fluency (Foorman et al., 2016).
Phonemic Awareness

Phonological awareness involves the ability to recognize and manipulate the sounds of
spoken language, which is essential for understanding the relationship between letters and
sounds (Rehfeld et al., 2022). A continuum of meta-linguistic skills is linked as a critical
precursor to reading and includes broad phonological units at the sentence, word, syllable, and

phoneme levels of language (Brown et al., 2021; Suggate, 2016). Research supports the
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instructional focus on smaller phonemic skills (e.g. segmenting, blending, addition, deletion, and
substitution) as a stronger predictor of long-term reading achievement (Ehri et al., 2001b; Rice et
al., 2022; Savage et al., 2006). Phonemic awareness, specifically, is the ability to identify and
manipulate individual speech sounds (phonemes) with automaticity. Recent meta-analyses
confirm phonemic awareness instruction can be effective at varying ages but is strongest in
kindergarten and first grade (Rehfeld et al., 2022) and at an optimal dosage of 16 hours of
instruction (Erbeli et al., 2024). Further, instruction is effective when incorporating methods of
segmenting, blending, and deleting individual sounds and is enhanced when graphemes are
mapped to the phonemes, or when phonological awareness instruction is combined with phonics
(Rehfeld et al., 2022; Stalega et al., 2024). Support for phonemic awareness as a strong predictor
of individual differences in reading development is identified in a systematic meta-analytic
review (Melby-Lervég et al., 2012) where phonemic awareness was the strongest correlate of
individual differences in word reading ability. This effect remained reliable after controlling for
variations in both verbal short-term memory and rime awareness.
Phonics

Phonics instruction should apply systematic (progressing from simple to complex
concepts) and explicit teaching (clear explanation with examples, practice, and teacher feedback)
of phoneme-grapheme correspondences, according to the meta-analysis included in the National
Reading Panel's (2000) report (Ehri et al., 2001a). Phonics instruction requires multiple
opportunities to practice and cumulatively review phoneme-grapheme correspondences while
reading phonetically aligned texts and spelling these same skills (Blachman et al., 2014; Savage
et al., 2018). Phoneme-grapheme correspondences should be taught to the level of automaticity

(Ehri et al., 2001a). Individual phonemes should be linked to graphemes during explicit
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instruction on how to spell the various sounds in the language, and opportunities to practice
applying the spellings and decoding of words promotes word storage in long-term memory for
effortless and automatic recall (Ehri, 2020). As systematic instruction progresses, morphemes, or
larger units of meaning, and syllable patterns should be taught to promote effortless word
recognition (Blachman et al., 2014; Bowers et al., 2010; Ehri, 2014). Spelling should be taught
explicitly and in conjunction with phonics skills, syllables, and morpheme units (Gersten et al.
2020; Wanzek et al., 2006). This method of instruction is highly effective for both native and
nonnative speakers of English (Yeung & Savage, 2020).

Ehri’s (2005) model of phases in the development of sight word reading highlights the
centrality of a process known as orthographic mapping that leads to the automatic, or
instantaneous, recognition of words by sight. During four overlapping phases of development,
there is an improvement in lexical quality (Perfetti, 2007) and word-learning from the first phase,
pre-alphabetic, to partial alphabetic, full alphabetic, and consolidated alphabetic phases (Ehri,
2005). Orthographic mapping is enabled by phonemic awareness and grapheme phoneme (letter-
sound) knowledge (Ehri, 2014, 2020). According to Ehri (2014), “an important consequence of
orthographic mapping is that the spellings of words enter memory and influence vocabulary
learning, the processing of phonological constituents in words, and phonological memory” (p. 6).
Fluency

For novice readers, most of the skills related to decoding ability are in development and
cannot be drawn upon readily to support reading comprehension. Novice readers must devote
considerable cognitive energy to the various facets of reading (LaBerge & Samuels, 1974).
Pikulski and Chard (2005) state, “If developing readers cannot instantly identify these

words, they are unlikely to become fluent” (p. 117). Oral reading fluency (ORF) is in many ways
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the application and behavioral outcome of the interaction of decoding ability and the bridge to
reading comprehension (Berninger et al., 2006; Kuhn & Stahl, 2003). ORF is the ability to read a
text aloud accurately, automatically, and with prosody (Puranik et al, 2008; Rasinski et al., 2009;
Samuels, 1997). It has been posited that comprehension difficulties are a result of challenges in
oral reading fluency (DiSalle & Rasinski, 2017). There is evidence that microprocessing of
instruction at the word and phrase levels supports fluency development (Kuhn & Stahl, 2003).
Further, integrated instruction aimed at both phonological decoding that leads to word
recognition and reading comprehension skills significantly improved text reading fluency
(Berninger et al., 2006). Berninger et al. (2006) conclude from their studies that there are
steppingstones toward fluent reading based on accurate and automatic: alphabetic knowledge,
phoneme-spelling correspondence, phonological decoding, word reading, oral reading of text.

Fluency instruction is successful in improving the reading achievement of children,
though the greatest benefits are with students with some entering knowledge about words but
who are not so fluent that they cannot demonstrate improvements (Kuhn & Stahl, 2003).
Syntheses of fluency interventions of students with reading difficulties affirm the use of repeated
reading of connected text with teacher modeling to build ORF and comprehension (Hudson et al,
2020; Therrien, 2004). However, recent studies have also shown no differences between repeated
reading and non-repetitive reading fluency interventions to increase rate, word recognition, and
comprehension, especially with adolescents (Wexler, et al., 2008; Zimmerman et al., 2021).
Thus, repeated, wide, and independent reading are likely to improve fluency.
Vocabulary and Oral Language

Reading is grounded in language, as reading is the act of decoding printed symbols into

oral language. At the heart of language are words (vocabulary), syntax (grammar), and discourse



SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 15

features that allow for meaningful communication. Research across the grade bands reveals the
development of these skills relates to stronger reading comprehension, particularly when students
are learning and using meaningful words taught and repeated within rich contexts.
Pre-Kindergarten and Kindergarten

Children learn language through engagements with proficient speakers in which they hear
models of complex language and are encouraged to use language to display understanding.
Research supports the inclusion of rich and diverse vocabulary and syntactically-complex speech
provided in conceptually rich instruction that builds knowledge (e.g., Hadley et al., 2023).
Interventions providing vocabulary instruction demonstrate positive overall effects (Effect Size
[ES]= .88; Marulis & Neuman, 2010), but less so for children who display risk factors such as
coming from low-income homes or marginalized racial groups, English Language Learners
(ELLs), and students with disabilities (Marulis & Neuman, 2013). Interventions that explicitly
taught word meanings had higher gains than those promoting incidental exposure, while those
that combined incidental exposure and explicit instruction were more effective than either
explicit or incidental alone (Marulis & Neuman, 2013). A recent systematic review (Hadley et
al., 2023) and meta-analysis (Hadley et al., 2022) reveal teachers vary their use of supportive
language by instructional setting, and that the eleven identified effective teacher language
practices loaded onto two factors relating to children’s language growth: an emerging academic
register (e.g., inclusion of academic vocabulary, complex syntax, and conceptually-rich, content-
area talk), and a bridging register (e.g., scaffolding, eliciting talk).
Elementary Grades

Decades of research support the explicit instruction of vocabulary, yet current work

provides a more nuanced look into how language may be developed through more
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comprehensive and integrated instruction that builds knowledge across the disciplines (Cervetti
et al., 2023; Hwang et al., 2022). A recent meta-analysis (Cervetti et al., 2023) found no positive
overall effects for interventions targeting explicit teaching of academic vocabulary meanings or
those teaching strategies for determining word meanings through contextual analysis (e.g.,
morphology, context clues, metalinguistic knowledge). In contrast, integrated literacy and
content area instruction (e.g., developing word and linguistic knowledge through social studies
and science instruction) was significantly and positively related to vocabulary growth of children
in kindergarten through fifth grade (ES = .91; Hwang et al., 2022). Engaging with content area
texts that systematically build conceptual knowledge promotes the development of word
knowledge through frequent and repeated exposure to academic vocabulary in reading and
writing (e.g., Hwang et al., 2023). Additionally, a meta-analysis investigating listening
comprehension interventions reported positive effects on custom measures of vocabulary (ES =
0.85), morphology (ES = 1.14), and academic language (ES = 0.08; Silverman et al., 2020).
Secondary Grades

Language-focused instruction at the secondary level focuses on academic language, with
an emphasis on students with learning difficulties and ELLs as skilled readers tend to acquire
vocabulary and advanced language structures through reading widely (Sternberg, 1987). A
review of instructional methods for secondary learners with learning disabilities found four
effective methods for vocabulary instruction: mnemonics, morphemic analysis, direct instruction,
and multimedia instruction (Kuder, 2017). Emerging evidence of academic language-focused
interventions shows promise for promoting vocabulary and language growth in linguistically-

diverse populations (Kieffer & Lesaux, 2012; Lesaux et al., 2010; Lesaux et al., 2014).
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Reading Comprehension and Motivation

Reading comprehension is a complex process, described by the RAND Reading Study
Group (Snow, 2002) as “the process of simultaneously extracting and constructing meaning” (p.
11), dependent on a reader, text, and activity. While scholars have proposed numerous models of
reading comprehension and the role of motivation in reading comprehension (e.g., Guthrie &
Wigtield, 1999, 2000), two models of reading comprehension are especially useful for educators:
the Construction-Integration Model (Kintsch, 1988; Zwaan, 2016) and the Layered Model of
Effective Comprehension (Duke et al., 2021). Kintsch’s (1988) model helps teachers know that
students must construct a mental representation of what the text says (text base) and integrate
this text information with background knowledge to determine what the text means (situation
model). Duke and colleagues’ (2021) layered model helps teachers understand how to layer
effective general classroom instruction to support students’ comprehension. This summary of
comprehension research is organized around five of these layers: (1) knowledge building and
activating, (2) teaching about text, (3) teaching about comprehending, (4) engagement with text,
and (5) motivating literacy.
Knowledge Building and Activating

Background knowledge grounds learning — it is needed for students to construct a
situation model (Kintsch, 1988; Zwaan, 2016). The impact of background knowledge is well-
documented. Meta-analyses have shown stronger comprehension when teachers help students
build background knowledge (Filderman et al., 2022; O’Reilly et al., 2019; Peng et al., 2023;
Smith et al., 2021). Also, integrated literacy and content-area instruction can improve
comprehension in elementary grades (Hwang et al., 2022, 2023; Kim et al., 2021a, 2021b;

Swanson et al., 2014). Children and adults with background knowledge about a topic have better
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comprehension than those with little knowledge (Chiesi et al., 1979; Pearson et al.1979;
Schneider et al., 1989). Students retain more information because background knowledge serves
as a framework for new information, so students do not need to remember every detail — it
increases processing speed and reduces cognitive load (Sweller, 1994). Knowledge focuses
students’ attention, which helps students discern relevant information from irrelevant
information, locate new information accurately and rapidly, and make a more deliberate use of
knowledge (National Academies of Sciences, Engineering, and Medicine [NAS], 2018). Students
with adequate knowledge extend their knowledge by generating inferences because they make
logical connections between pieces of information (NAS, 2018; Rice & Wijekumar, 2024).
Readers use background knowledge to apply what they have learned to new information —
transfer (Chi & VanLehn, 2012).

Hattan and colleagues (2023) reviewed the literature that examined instructional practices
designed to activate prior knowledge to facilitate students’ comprehension. They found that
activating prior knowledge before reading supports comprehension, but it is also beneficial
during and after reading. Instructional practices include open-ended prompts (e.g., discussions
about what students know about a topic), procedural or strategic supports during reading (e.g.,
perspective taking), visual representations (e.g., concept maps), analogical reasoning (e.g.,
compare/contrast prior knowledge with text concepts), text alteration (e.g., problem-oriented
tasks connected to text), augmented activation (e.g., alerting students’ to misconceptions),
extratextual activities (e.g., demonstrations), and spontaneous activation (e.g., student think

alouds). Most of these practices show promise but require additional research.



SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 19

Teaching About Text

Teachers require knowledge about text complexity to select texts that support
comprehension development (Shanahan et al., 2010). Text complexity involves interactions
among the text, the reader, and the task. This includes the readability of the text (e.g., word
difficulty, text cohesion), the characteristics of reader (e.g., prior knowledge), and how teachers
support the reading task to facilitate students’ successful reading comprehension. Simply
increasing the complexity of text leads to a decline in reading outcomes. Therefore, students may
need instructional supports to assist them as they read challenging texts, and teachers may
require professional development to learn what makes a text complex. Further research is needed
on instructional supports for reading complex texts (Amendum et al., 2018; Strong et al., 2018).

Students require knowledge about texts and text structure (Shanahan et al., 2010). This
knowledge supports students in constructing a text-based representation required for
comprehension. For example, explicit instruction in narrative and expository text structure across
various grade levels and ability levels supports reading comprehension (Bogaerds-Hazenburg et
al., 2021; Hebert et al., 2016; Pyle et al., 2017; Strong, 2020). Teaching students how to
determine main ideas in informational texts (Stevens et al., 2019) and literary themes in narrative
texts (Wilder & Williams, 2001; Williams et al., 2002) have also shown to be effective in
increasing reading comprehension outcomes. Providing inference instruction also has moderate
effects on students’ inferencing skills and general comprehension (Rice & Wijekumar, 2024).
Teaching About Comprehending

Teaching reading comprehension strategies benefits students’ comprehension (Shanahan
et al., 2010). Peng and colleagues (2023) found that while background knowledge and strategy

instruction did benefit students, “there is no ‘the most important’ or ‘active ingredient’ reading
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comprehension strategy. Instead, different reading comprehension strategies are conceptually
related and interact with one another to produce different effects based on different
combinations" (p. 29). This research indicates that students in grade 3-12 with reading
difficulties benefit from learning multi-strategy approaches produce maximum interaction effects
on comprehension. The three most effective strategies and strategy combinations were (1) main
idea, text structure, and retell; (2) main idea, text structure, self-monitoring, and graphic
organizers, and (3) main idea. Integrating too many strategies (i.e., above five) shows smaller
effects on comprehension. One key finding is that background knowledge instruction is
important, because without it, the effects of reading comprehension strategies decrease.
Engagement with Text

Talking about text in teacher- and student-led discussions can improve reading
comprehension (Shanahan et al., 2010). Murphy et al. (2009) conducted a meta-analysis to
examine the effects of using group discussions as a tool for promoting students’ high-level,
critical, reflective thinking about text. Many of the approaches analyzed were highly effective at
promoting students’ literal and inferential comprehension. There is some evidence of a few
approaches promoting students’ critical thinking, reasoning, and argumentation about and around
text, but more research is needed. Most approaches effectively increased student talk and
decreased teacher talk. Student talk, however, did not necessarily result in increases in students’
comprehension. Critical-analytic discussions may be effective for promoting comprehension.
Motivating Literacy

Promoting motivation and engagement also improves reading comprehension (Shanahan
et al., 2010). Motivation is energization and direction of human behavior, including goal

orientation (e.g., intentions, mastery goals), beliefs (e.g., self-efficacy, expectancy, value) and
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disposition (e.g., attitudes, interest; Toste et al., 2020). Motivational processes relate to reading
performance, which has important implications for developing effective instructional practices
and fostering students’ active engagement in reading (Cho et al., 2023; Guthrie et al., 2004,
2007; McBreen & Savage, 2020; van der Sande et al., 2023). Toste et al., (2020) report that
“Intrinsic motivation is positively associated with reading in samples from preschool through
high school grades” (p. 442). The constructs of beliefs and disposition both have significantly
stronger relations to reading achievement than goal orientation. Further, “the relations between
motivation and (foundational) skills are precursors to proficient reading and may influence later
associations between motivation and reading comprehension” (Toste et al., 2020, p. 444), but
more research is recommended. For instance, motivational interventions designed to engage
primary-grade students’ individual interests and/or trigger students’ situational interests have
significant effects on reading motivation and reading comprehension (van der Sande et al.,
2023). Interventions such as Concept-Oriented Reading Instruction that have explicitly targeted
students’ intrinsic motivation, perceived autonomy, self-efficacy, social interaction, and mastery
goals through motivations supports (e.g., relevance, choice, collaboration, self-efficacy support,
thematic units) have led to improvements in motivational and comprehension outcomes (Guthrie
et al., 2007).
Writing and Reading

Writing and reading are sets of skills that are reciprocally related and mutually beneficial
(Graham, 2020). Theorists have suggested for many years the important role writing instruction
plays in cognitive development and higher mental processes (e.g., Bereiter & Scardamalia,
1987). In preschool through twelfth grades, writing and writing instruction improve children’s

reading ability (Graham & Hebert, 2011), reading instruction improves writing ability (Graham
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et al., 2018), and instruction that combines reading and writing improves both reading and
writing (Graham et al., 2017). Further, writing is improved by teaching students read and re-read
exemplary texts as models for writing (Graham et al., 2016). Thus, the science of reading is
incomplete without consideration of the science of writing (Graham, 2020). Like the simple view
of reading, which highlights the contributions of code-based skills (i.e., decoding) and meaning-
based skills (i.e., language comprehension) to reading comprehension ability (Gough & Tunmer,
1986), the simple view of writing contends that writing ability is the outcome of transcription
skills (e.g., handwriting, typing, spelling), text generation, and self-regulation to guide the
composing process in working memory (Berninger et al., 2002). In the following sections, we
summarize the results of systematic and meta-analyses on the impact of writing instruction
focused on transcription and text generation for general education students in elementary and
secondary grades. In addition, we summarize the results of systematic reviews and meta-analyses
focused on instruction for students with learning disabilities.
Transcription

Teaching transcription skills, or transcribing ideas into written phrases and sentences
through handwriting, spelling, and/or keyboarding/typing, is an essential and effective
component of writing instruction in elementary and secondary grades, with positive effects on
handwriting, spelling, and typing outcomes (Graham et al., 2012, 2023). Teaching handwriting in
grades K-12 via individualized or technology approaches improves not only handwriting
legibility and fluency but also writing quality, length, and fluency (Santangelo & Graham, 2016),
suggesting that automaticity in transcription skills allows for more attention to be devoted to idea
generation. Notably, with regard to translation of ideas into phrases or sentences, the most recent

research suggests that sentence instruction and grammar instruction are both effective
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approaches for improving sentence writing outcomes in secondary grades (6-12; Graham et al.,
2023a). However, several studies have shown that teaching sentence combining (i.e., combining
two or simple sentences into compound or complex sentences), as well as similar approaches like
sentence expanding, is a more effective approach to improving grammar and syntax in writing
than traditional grammar instruction (Andrews et al., 2006; Graham et al., 2012; Graham &
Perin, 2007a; Saddler & Graham, 2005).
Text Generation

There are many effective approaches to improving students’ text generation knowledge
and skills in elementary and secondary grades. This instruction includes comprehensive writing
programs with and without the following components: strategy instruction (e.g., planning,
drafting, and/or revising) with and without self-regulation (using the self-regulated strategy
development model of writing instruction), text structure instruction (e.g., narrative,
persuasive/argumentative, and expository structures), prewriting activities (e.g., brainstorming),
process writing (i.e., extended opportunities for writing in cycles of planning, drafting, revising,
editing, and publishing), peer assistance when writing, setting product goals, word
processing/computer-assisted instruction/digital writing tools, using exemplary texts as models,
assessment of writing with feedback (Graham et al., 2012, 2020b, 2023; Graham & Perin, 2007a;
Morphy & Graham, 2012). Additional approaches that are effective for students in elementary
grades include creativity/imagery instruction and providing extra time for writing (Graham et al.,
2012), while additional effective approaches that are effective in secondary grades (6-12) include
teaching summarization, inquiry, and teaching critical/creative thinking skills (Graham & Perin,
2007a; Graham et al., 2023a). Notably, process writing has shown positive effects for students in

general education on writing quality but not for students with writing difficulties (Graham &
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Sandmel, 2011), suggesting that teachers’ writing instruction should not rely on a writing process
or writer’s workshop approach alone. In addition, assessment of writing with feedback has been
shown to be effective, but popular approaches such as the 6+1 Trait model do not moderate
effects (Graham et al., 2015).

Additionally, a review of qualitative studies of writing instruction provides ten
recommendations for a comprehensive approach to writing instruction. They include: (1)
dedicating time to writing and writing instruction daily; (2) involving students in various forms
of writing over time; (3) treating writing as a process; (4) keeping students engaged and on-task
by involving them in thoughtful activities; (5) teaching writing often to the whole class, in small
groups, and with individual students; (6) modeling, explaining, and providing guided assistance
when teaching writing; (7) providing enough support so that students can make progress or carry
out writing tasks and processes; (8) being enthusiastic about writing and creating a positive
environment for writing; (9) setting high expectations for their students’ writing, and (10)
adapting writing assignments and instruction to better meet the needs of individual students
(Graham & Perin, 2007b).

Writing for Students with Disabilities

Many instructional practices that are effective for students in general education settings
are also effective for students with disabilities. Specifically, effective instruction for students
with learning disabilities (LD) includes (1) teaching strategies for planning, writing, revising,
and/or editing; (2) process writing instruction focused on planning, drafting, revising, editing,
and publishing writing over extended periods of time and for authentic audiences and purposes,
(3) setting goals for writing, and (4) dictation to a recording device (e.g., speech-to-text) or a

scribe (Gillespie & Graham, 2014). These instructional practices aim to promote self-regulation
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skills or minimize the impact of transcription difficulties on text generation skills. Similar
approaches to writing intervention are likely to be effective for students with attention deficit
hyperactivity disorder (Graham et al., 2016), students with speech language impairment (Graham
et al., 2020a), students with reading difficulties (Graham et al., 2021), and students identified
with LD, who experience greater difficulty than their typically achieving peers on assessments of
writing quality, organization, vocabulary, sentence fluency, conventions (i.e., spelling, grammar,
handwriting), genre elements, output, and motivation (Graham et al., 2017). For students
identified as having dyslexia, who also often experience difficulties with writing, interventions in
spelling, transcription, executive function, and working memory can improve transcription skills,
as well as overall writing quality when combined with approaches such as text structure
instruction, sentence combining, and self-regulated strategy development (Hebert et al., 2018).
Response to Intervention for Reading

Response to Intervention (RTI), more recently an academic component of Multi-tiered
Systems of Support (MTSS), is a model developed to promote the data-based decision-making
process for instruction (Zhang et al., 2023). The model is intended to identify students at risk for
disabilities in reading, including dyslexia, and provide interventions to prevent or remediate
reading difficulties. The RTI model involves the regular use of assessment data to determine the
instruction and intervention needs of students as well as their placement within a three-tiered
system (Fuchs & Fuchs, 2017). At Tier 1, all students receive universal screening assessment(s)
to inform the instructional decisions made in general education settings. Specifically, educators
use universal screening assessments to measure how students are performing in comparison to
benchmark expectations, the efficacy of core instruction, and to structure instructional groupings.

Universal screeners also help determine which students are at risk and need further diagnostic
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assessments. Diagnostic assessments help identify students’ strengths and areas of need and
guide the decisions surrounding increases in time and intensity that accompany small-group,
targeted interventions at Tier 2 and individualized, intensive interventions at Tier 3. With
ongoing instruction and interventions across tiers, the use of regular progress monitoring
assessments and data analyses are also necessary to determine how and when to make
adjustments for students. It is essential for educators to base instructional decisions on data
analysis from multiple measures, rather that composite scores alone, to provide an accurate
picture of learning needs and strengths.

The RTI model has been shown to be effective when instructional interventions are
evidence-based and implemented systematically and explicitly (Al Otaiba et al., 2023).
Specifically, students with reading disabilities and students receiving special education services,
including students with or at risk for dyslexia, often experience difficulties with phonological
awareness, phonics, and spelling skills and, therefore, may need explicit instruction in Tier 2 or
Tier 3 interventions to support improvement in these areas (Shanahan, 2023). Further, there is
evidence to support the benefits for students with or at risk for dyslexia of instruction that is data
based, includes clear goals, and involves consistent opportunities to respond (Shanahan, 2023).

A well-implemented RTI or MTSS model that includes universal screening, evidence-
based Tier 1 instruction, preventative intervention, ongoing progress monitoring for at-risk
students, and structures to intensify intervention with increased dosage and practice at Tier 2 and
Tier 3 can be used for the identification and treatment of students with reading disabilities,
including dyslexia (Hall et al., 2023; Shanahan, 2023). Several conclusions can be drawn from
the convergence of evidence across multiple meta-analyses on reading instruction for students

with reading disabilities, including dyslexia (Al Otaiba et al., 2023; Hall et al., 2023; Shanahan,
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2023). In the following sections, we summarize the findings of meta-analyses of whole class
instruction delivered at Tier 1, supplemental interventions delivered at Tier 2, and intensive
interventions delivered at Tier 3. Due to developmental differences in the goals and focus of
reading instruction in primary grades and in upper-elementary and secondary grades (Al Otaiba
et al., 2023; Shanahan, 2023), we summarize the research on these grade bands separately.
Primary Grades (K-3)

Tier 1 Instruction. The focus of Tier 1 (whole class) instruction in kindergarten through
third grade varies in the type and amount of instruction in each reading component due to
developmental differences among students. However, in general, effective Tier 1 instruction
includes explicit, systematic instruction in four components: (1) alphabetics (i.e., phonemic
awareness, phonics, and spelling), (2) oral reading fluency (i.e., oral reading practice with
feedback and repetition), (3) reading comprehension strategies (e.g., summarization, self-
questioning, visualizing, seeking main ideas, inferencing), and (4) instruction in oral and written
language comprehension (e.g., vocabulary, morphology, syntax, cohesion, and text structure;
Shanahan, 2023). Comprehension strategy instruction is most effective when combined with
knowledge-building approaches to instruction and integration with content literacy in science
and social studies (e.g., Swanson et al., 2014). At minimum, teacher candidates should be
prepared to deliver explicit instruction (e.g., clear learning goals, instructional modeling and
ongoing review), differentiated instruction (small-group instruction targeting specific needs),
intense lessons aimed at the needs of students with reading difficulties (e.g., modifying
instruction and providing extra instruction, practice, and review), well-designed lessons (e.g.,
guided and independent practice), and well-implemented lessons (e.g., high-level student-teacher

interaction) in these components (Shanahan, 2023). Depending on grade, Tier 1 instruction also
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includes explicit instruction in foundational skills; language development; additional aspects of
comprehension instruction, such as knowledge building and motivation support; writing
instruction, including transcription and text generation (described above); and differentiation and
instructional supports for special populations such as multilingual learners (described below).

Tier 2 Interventions. Less extensive interventions of fewer than 100 sessions for
students with or at-risk for developing reading difficulties in the primary grades (K-3) can
effectively improve foundational skills (e.g., phonological awareness, phonics, and word
recognition), language, and reading comprehension outcomes regardless of intervention type
(i.e., foundational skills or multicomponent), instructional group size (one-to-one, groups of 2-3
students, or groups of 4-5 students), grade level, implementer, or duration (Elbaum et al., 2000;
Wanzek et al., 2016). There are statistically significant impacts of reading interventions in grades
1-3 on word reading, reading fluency, and comprehension, though, importantly, focusing on
decoding, encoding, and writing is more effective for improving foundational skills than
phonological awareness training once students have learned to decode (Gersten et al., 2020).
Further, Tier 2 interventions should likely be provided in small groups of no more than 2-5
students (Gersten et al., 2020; Neitzel et al., 2022). Research indicates that optimal time for
small-group interventions should not extend beyond approximately 40 hours in total (Roberts et
al., 2022).

Tier 3 Interventions. More extensive, or intensive, interventions of 100 or more sessions
for students with reading difficulties or disabilities in the primary grades (K-3) can effectively
improve phonological awareness (e.g., syllable segmentation, phoneme identification and
manipulation), phonics and word recognition (e.g., letter-name and letter-sound correspondence,

blending and segmenting the sounds in words, reading decodable words and high-frequency
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words), and fluency (e.g., reading, rereading, and shared reading of decodable texts (Austin et
al., 2017; Wanzek & Vaughn, 2007; Wanzek et al., 2018). There have been fewer investigations
of the effects of Tier 3 interventions on vocabulary and comprehension outcomes (Wanzek et al.,
2018). Additionally, Tier 3 interventions should be provided early, as there are larger effects for
grade 1 than for 2-3 (Wanzek & Vaughn, 2007). Tier 3 interventions should follow standardized
procedures whether implemented by teachers or tutors, and effects are larger when provided one-
to-one rather than in small groups of two or more students (Gersten et al., 2020; Neitzel et al.,
2022; Wanzek & Vaughn, 2007; Wanzek et al., 2018). Research indicates that optimal time spent
on one-on-one interventions may increase indefinitely beyond approximately 17 hours of
instruction (Roberts et al., 2022), with most Tier 3 interventions providing between 25 and 63
hours of instruction (Wanzek et al., 2018).

Upper-Elementary and Secondary Grades (4-12)

Tier 1 Instruction. General classroom instruction (Tier 1 in an RTI model) focused on
reading comprehension and vocabulary instruction can significantly improve reading
comprehension (e.g., content knowledge) and vocabulary (e.g., word knowledge) outcomes for
students with reading difficulties in upper-elementary, middle, and high school grades (4-12).
Strategy instruction follows an explicit, gradual release model of instruction incorporating
multiple opportunities to practice with various texts. However, there is limited research on the
effects of Tier 1 instruction on phonics/word recognition and fluency outcomes as well as studies
in grades 9-12 (Swanson et al., 2017). Instruction was not significantly moderated by grade level
or duration, meaning Tier 1 instruction is similarly effective in grades 4-5 and grades 6-8 and for
shorter or longer durations. Though limited to one meta-analysis (Swanson et al., 2017), findings

suggest that Tier 1 instruction in grades 4-12 should prioritize evidence-based instruction for
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vocabulary and comprehension, with students needing additional instruction in foundational
skills (e.g., phonics/word recognition, fluency) receiving more intensive interventions beyond
Tier 1. Tier 1 instruction in grades 4-12 also includes instruction in additional aspects of oral
language, reading comprehension, and writing, and considerations for special populations such
as multilingual learners (described below).

Tier 2 Interventions. Tier 2 interventions that target foundational reading skills, reading
comprehension, and multiple components are effective for improving outcomes for students with
reading difficulties in grades 4-12. In the upper-elementary grades (4-5), interventions that target
foundational reading skills (i.e., phonemic awareness, phonics [e.g., multisyllabic decoding],
spelling, fluency), reading comprehension strategies (e.g., main idea, summarization), and
multicomponent interventions (e.g., fluency, vocabulary, and comprehension instruction)
produce small, positive effects for students with reading difficulties (Donegan & Wanzek, 2021;
Wanzek et al., 2010). Given the relatively limited number of studies focusing on vocabulary or
fluency alone and the smaller effects of word study interventions than comprehension or
multicomponent interventions on comprehension outcomes, it is likely that most interventions
for students with reading difficulties in grades 4-5 should address multiple components (Wanzek
et al., 2010). Further, interventions with smaller groups and longer durations produce larger
effects (Donegan & Wanzek, 2021). In middle and high school (grades 6-12), interventions that
explicitly model and provide practice with reading comprehension strategies (e.g., reciprocal
teaching, text structure, graphic organizers, main idea, story themes) and multicomponent
interventions (e.g., word study and fluency, fluency and comprehension) produce large effects on
comprehension, while word study interventions (e.g., phonemic awareness, phonics) produce

small-to-moderate effects on comprehension (Edmonds et al., 2009). Of note, reading
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comprehension interventions produce significantly higher effects on reading comprehension in
grades 4-12 than fluency interventions (Scammacca et al., 2015), suggesting that meaning should
be a focus of Tier 2 intervention.

Tier 3 Interventions. In the upper-elementary, middle, and high school grades,
interventions for students with reading disabilities should include evidence-based practices for
some combination of these five components based on need: (1) advanced word study (e.g.,
multisyllabic decoding and morphology instruction), (2) fluency (e.g., repeated reading, wide
reading), (3) vocabulary (e.g., direct instruction in academic and discipline-specific vocabulary,
context clues, and root words and affixes), (4) comprehension (e.g., activating prior knowledge,
graphic organizers, comprehension-monitoring strategies, summarizing) and (5) motivation
(providing interesting content goals for reading, supporting student autonomy, providing
interesting texts, and increasing social interactions among students (Roberts et al., 2008). There
is strong evidence to suggest that extensive interventions in grades 4-12 targeting some
combination of these five components have significant positive effects on reading
comprehension, reading fluency, word reading, word reading fluency, and spelling outcomes,
regardless of group size, duration, or grade level, suggestions similar effects in grades 4-5, 6-8,
or 9-12 (Wanzek et al., 2013).

Multilingual Learners and Reading

In this section, we synthesize research on reading in relation to multilingual learners
(MLLs) who are in the process of learning English as a new and additional language in the
United States. In education, the term MLLs has been interchangeably used as emergent bilingual

learners, English language learners, or English as a second language (ESL) students. Classroom
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teachers with and without certification in teaching English to Speakers of Other Languages
should be familiar with implementing research-based instruction for MLLs.

Reading interventions have positive effects on MLLs’ reading skills such as accuracy,
fluency, and comprehension across K-12 grades and MLLs with reading difficulties. Instruction
aligned with the key pillars of phonemic awareness, phonics, fluency, vocabulary, and
comprehension identified by the National Reading Panel (2000) work equally well for MLLs.
Because reading interventions have positive effects on MLLs’ reading skills, there is no need to
delay intervention until MLLs reach particular levels of oral proficiency (Ludwig et al., 2019;
Solari et al., 2022). Quality reading instruction integrates multiple aspects of reading. For
example, vocabulary and reading comprehension together have more positive effects than a
focus on a single aspect of reading (e.g., a focus on only vocabulary). Common literacy practices
such as shared book reading are also effective for young MLLs (Fritton et al., 2018).

Bilingual programs have greater positive effects on reading progress than English-only
immersion programs for MLLs. Reading instruction in a child’s home language can help act as a
bridge to English. General comprehension strategies, phonemic awareness, decoding, and
blending of sounds can transfer, particularly among languages that use phonetic orthographies
such as Spanish and English (Graham et al., 2023b; Slavin & Cheung, 2005). Students may
benefit as well from lessons tailored to language differences, for example, sounds that exist in
English but do not occur in the student’s first language (Giambo & McKinny, 2004).

Reading instruction for MLLs need not be limited to English language arts (ELA)
classrooms. For example, middle grades reading interventions in content areas such as math,

science, and social studies can be equally effective as intervention in ELA classrooms (Hall et
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al., 2017). Furthermore, reading interventions are effective for adolescents, although care should
be taken in selecting developmentally appropriate interventions (Huddle et al., 2017).
What Should Teacher Candidates Know and Be Able to Do?

In this section, we identify what teacher candidates should know and be able to do as it
relates to the teaching of reading (and writing) to all students based on the science of reading.
Research reveals a complicated relationship between teachers’ knowledge of reading instruction,
the quality of instruction they provide, and their students’ reading achievement (e.g., Hudson,
2023; Kehoe & McGinty, 2024; Risko et al., 2008). Nevertheless, there have been numerous
attempts to better understand teachers’ knowledge of reading instruction and its relationship to
their preparation and experience (e.g., Davis et al., 2022; Lacina & Block, 2011). Recent
systematic reviews of the research on teacher preparation for reading instruction show that, in
general, teacher preparation can effectively improve teacher candidates’ knowledge of reading
instruction, especially when they have opportunities to apply their knowledge under the guidance
and supervision of experts such as in field experiences (Hudson et al., 2021; Tortorelli et al.,
2021). However, both reviews concluded that more research is needed to understand,
specifically, what teacher candidates need to learn and do during their preparation in order to
effectively improve student achievement once in the classroom. For example, one promising area
of research that merits further investigation is the use of mixed-reality teaching simulations that
provide teacher candidates with opportunities to practice what they learn in coursework in
simulated field experiences (e.g., Allen & Stecker, 2023; Ely et al., 2018).

Despite limitations in this body of research on the effects of teacher preparation on
student achievement, research-based guidance on the content and structure of effective programs

is available. For example, an analysis conducted by the International Literacy Association and
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National Council of Teachers of English (2017) found that effective literacy teacher preparation
programs exhibit the following characteristics: (1) coursework to promote development of
content and pedagogical knowledge; (2) an emphasis on preparing to teach diverse groups of
students; (3) multiple opportunities for authentic practice that are coherent with coursework and
include explicit mentoring; (4) engagement in self-critique and professional learning
communities; and (5) ongoing assessment of teacher candidates (Risko & Reid, 2019). Similarly,
Hindman and colleagues (2020) posit that teacher preparation for reading instruction should be
(1) learner centered (e.g., individualized instruction based on what teacher candidates know and
can do), (2) knowledge centered (e.g., content has clear relevance for real classrooms and
curricula), (3) assessment centered (e.g., multiple, ongoing, authentic field experiences to
practice, be observed, and receive feedback) and (4) community centered (e.g., extended time for
peer support and mentorship). Along with our specific recommendations that follow, we suggest
that teacher preparation programs attend to each of these characteristics.

With our analysis of the reading science literature concentrated on identifying effective
instructional practices, our recommendations are focused on the content and pedagogical
knowledge teacher candidates should develop in coursework and field experiences to learn and
apply these practices. Our recommendations are not meant to be an exclusive or exhaustive list
of the only content teacher candidates should develop. Much guidance based in the science of
reading already exists for what teachers should know as it relates to the teaching of reading,
including foundational skills such as phonological awareness, phonics, and fluency (e.g., Ehri,
2022; Mesmer & Kambach, 2022; Piasta & Hudson, 2022); vocabulary (e.g., Manyak et al.,
2018; Zucker et al., 2021); reading comprehension (e.g., Cervetti & Hiebert, 2019; Duke et al.,

2021; Kambach & Mesmer, 2024); writing and reading (e.g., Kim & Zagata, 2024); assessment
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and reading disabilities (Truckenmiller, 2024; Truckenmiller et al., 2024); and instruction for
multilingual learners (e.g., Ascenzi-Moreno, 2024). Not seeking to duplicate this guidance, we
provide recommendations for what we expect teacher candidates should know and be able to do
to implement effective instruction in foundational skills, vocabulary and oral language, reading
comprehension, writing, response to intervention, and instruction for multilingual learners. It is
important to note that within a response to intervention (RTI) model, classroom teachers should
know and be able to implement Tier 1 instruction, while specialists (e.g, literacy specialists,
special educators) should know and be able to implement Tier 2 and Tier 3 interventions.
Foundational Skills: Phonemic Awareness, Phonics, and Fluency

Phonemic Awareness

e Assess and provide explicit instruction in phonological and phonemic awareness.

e Demonstrate understanding that phonemic awareness is a strong predictor of individual
differences in reading development.

e Demonstrate understanding that phonemic awareness instruction can be effective at
varying ages with the strongest effects in kindergarten and first grade.

e Identify phonological units produced orally at the word, syllable, and phoneme levels of
language, and implement evidence-based instructional practices on phonemic awareness
skills (e.g. segmenting, blending, addition, deletion, and substitution).

e Provide explicit instruction in segmenting, blending, and deleting individual sounds and
assisting students in mapping phonemes to graphemes.

Phonics
e Implement evidence-based approaches to phonics instruction (e.g., synthetic, analytic)

that is explicit and systematic (i.e., follows a clear scope and sequence).
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e Demonstrate understanding of the phases of word reading and an appropriate
developmental progression of phonics skills.

e Explicitly teach students to decode single-syllable words using the relationship between
letters (and letter combinations) and sounds (i.e., grapheme-phoneme correspondences).

e Explicitly teach students to decode multisyllabic words through syllabic and morphemic
analysis (e.g., word roots, prefixes, suffixes).

e Explicitly teach students to spell words in conjunction with phonemic awareness and
phonics skills, syllables, and larger morpheme units (e.g., word roots, prefixes, suffixes).

e Implement evidence-based instructional practices to promote orthographic mapping of
words, including high-frequency words.

e Identify and implement appropriate practice opportunities for students to read
phonetically aligned (i.e., decodable) texts with an appropriate lesson-to-text-match.

e Demonstrate understanding that multilingual learners benefit from explicit and systematic
phoneme and phonics instruction.

Fluency

e Define and assess oral reading fluency, including accuracy, automaticity, and prosody,
and use the results of screening assessments as a basis for making instructional decisions.

¢ Demonstrate understanding of the relationship between word recognition, oral reading
fluency, and reading comprehension.

e Develop students’ oral reading fluency through repeated reading of grade-level text with
teacher modeling and feedback.

e Develop students’ oral reading fluency through non-repetitive approaches such as choral

and echo reading, partner reading, wide reading, and reader’s theater.
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Vocabulary and Oral Language
Pre-Kindergarten and Kindergarten

e Provide both incidental and explicit (intentional) vocabulary instruction, including
modeling the use of rich vocabulary and complex syntax through conceptually-rich
instruction.

e Incorporate rich and diverse language across instructional settings and encourage students
to use language to demonstrate understanding.

e Utilize an academic register that includes academic vocabulary, complex syntax, and
conceptually-rich, content-area talk along with a bridging register that includes
scaffolding and eliciting talk that is consistent with the instructional setting and students’
needs.

Elementary Grades

e Integrate literacy and content area instruction (e.g., social studies and science) to promote
linguistic development.

e Build conceptual knowledge that promotes the development of word knowledge through
frequent and repeated exposure to academic vocabulary in reading and writing.

e Further develop listening comprehension to promote the growth of vocabulary,
morphology, background knowledge, and academic language.

Secondary Grades

e Assist students with acquiring vocabulary and advanced language structures through
reading widely.

e Provide mnemonics, morphemic analysis, direct instruction, and multimedia resources for

vocabulary instruction, particularly with students with learning difficulties.
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Emphasize language-focused instruction for promoting vocabulary and language growth
in linguistically-diverse populations.

Continue to promote knowledge development through conceptually-rich instruction.

Reading Comprehension and Motivation

Knowledge Building and Activating

Determine knowledge needed to support comprehension and learning by activating prior
knowledge or building background knowledge.

Demonstrate understanding of cognitive load and its impact on comprehension and
learning of new content.

Implement integrated content-area instruction and literacy instruction.

Implement evidence-based practices for prior knowledge activation (e.g., discussion,
perspective taking, concept maps, demonstrations, student think-alouds).

Recognize how to support transfer of learning.

Teaching About Text

Demonstrate understanding of the factors that contribute to text complexity (i.e., text,
reader, and task).

Explicitly teach students to identify and use expository text structures (e.g., cause/effect,
problem/solution, description, sequence, compare/contrast) to support comprehension.
Implement evidence-based practices to help students determine main ideas and
summarize informational text.

Explicitly teach students to recognize and use the structure of narratives with basic story
maps for young children and more complex story maps for older students.

Explicitly teach students to determine themes within literary text.
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e Implement evidence-based practices to help students make various types of inferences
while reading informational and literary texts.
Teaching About Comprehending
e Introduce and explicitly teach multiple comprehension strategies guided by the text, the
reader, and the context, including:
o Activating prior knowledge;
o Determining main idea and retelling;
o Identifying the text structure and retelling;
o Incorporating graphic organizers;
o Self-monitoring, clarifying, or fix-up strategies; and
o Teaching inferences.
Engagement with Text
e Engage students in small- and whole-group discussions to promote comprehension.
Motivating Literacy
¢ Build intrinsic motivation for reading through evidence-based practices such as
relevance, choice, collaboration, interest, self-efficacy support, and thematic units to
positively influence reading motivation, engagement, and comprehension.
Writing and Reading
Transcription
e Explicitly teach transcription skills (i.e., transcribing ideas into written phrases and
sentences through handwriting, spelling, and keyboarding or typing).
e Implementing evidence-based approaches to sentence-level writing instruction (e.g.,

grammar instruction, sentence combining, sentence expanding).
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Text Generation

Assess students’ writing (e.g., rubrics) and provide feedback to inform instruction.
Dedicate daily time for students to write with various forms of writing over time.
Explicitly teach students how to produce written summaries of text.

Explicitly teach writing strategies (e.g., planning, drafting, revising, and/or editing) using
a gradual release of responsibility (e.g., modeling, explaining, and providing guided
assistance when teaching writing) with and without self-regulation (e.g., self-regulated
strategy development model of instruction).

Explicitly teach students how to use a process approach to writing (i.e., extended
opportunities for writing in cycles of planning, drafting, revising, editing, and
publishing).

Explicitly teach students to set product goals for writing.

Explicitly teach students how to identify and use text structure in writing, including
narrative, persuasive/argumentative, and expository text structures.

Explicitly teach students how to emulate models of writing (e.g., mentor texts).
Explicitly teach students to use word processing, computer-assisted instruction, and/or
digital writing tools.

Implement pre-writing activities (e.g., brainstorming).

Implement collaborative approaches to writing or peer assistance when writing.
Provide students with opportunities to write over extended periods of time and for

authentic audiences and purposes.
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Writing for Students with Disabilities

e Provide adaptations or accommodations for students with learning disabilities (e.g.,
dictation to a recording device or a scribe).

Response to Intervention for Reading

e Collaborate with colleagues, including literacy specialists and special education teachers,
to develop a well-implemented multi-tiered system of support that includes universal
screening, evidence-based Tier 1 instruction, targeted (Tier 2) and intensive (Tier 3)
interventions, and ongoing progress monitoring for students with reading difficulties.

Primary Grades (K-3)

e Provide Tier 1 explicit and systematic instruction in alphabetics (i.e., phonemic
awareness, phonics, spelling), oral reading fluency, reading comprehension, writing, and
oral and written language comprehension.

e Provide Tier 2 targeted interventions to small groups of students in foundational skills
(e.g., phonological awareness, phonics, word recognition) through decoding and
encoding instruction; reading fluency; oral language and vocabulary; writing, and reading
comprehension.

Upper-Elementary and Secondary Grades (4-12)

e Provide Tier 1 instruction in reading comprehension and vocabulary, (including
morphology, syntax, knowledge of text structures and genre with instruction in
phonics/word recognition and fluency as appropriate, particularly in upper-elementary
grades).

e Provide Tier 2 interventions that target multiple components of reading, including

foundational skills (i.e., phonemic awareness, phonics [multisyllabic decoding], spelling,
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fluency), reading comprehension strategies (e.g., main idea, summarization), writing, and

vocabulary.

Literacy Specialists and Special Education

Provide intensive interventions one-on-one or in small groups for PK-3 students with
reading difficulties or disabilities in phonological awareness (e.g., syllable segmentation,
phoneme identification and manipulation), phonics and word recognition (e.g., letter-
name and letter-sound correspondences, blending and segmenting the sounds in words,
reading decodable words and high-frequency words), and fluency (e.g., reading,
rereading, and shared reading of a variety of texts).

Provide interventions for students in grades 4-12 with reading disabilities in advanced
word study (e.g., multisyllabic decoding and morphology instruction), fluency (e.g.,
repeated and wide reading), (3) vocabulary (e.g., direct instruction and academic and
discipline-specific vocabulary, context clues, root words and affixes), (4) comprehension
(e.g., activating prior knowledge, graphic organizers, comprehension-monitoring
strategies, summarizing), writing, and motivation (e.g., providing interesting content
goals for reading, supporting student autonomy, providing interesting texts, and

increasing social interactions among students)

Multilingual Learners and Reading

Demonstrate understanding of foundations and instruction for multilingual learners
(MLLSs) across foundational skills (e.g., phonics, phonemic awareness, fluency),
vocabulary and oral language development, comprehension, writing, and assessment.
Demonstrate understanding that it is not necessary to wait until oral proficiency in

English is reached before providing reading interventions for MLLs.
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e Demonstrate awareness of multiple reading interventions for MLLs of any age or grade
level who may need increased support with reading.

e Demonstrate understanding that MLLs” home languages play a crucial role in their
successful learning of English, and that some languages such as Spanish can positively
transfer to learning a new language.

e Implement evidence-based practices for teaching foundational reading skills (e.g.,
phonics instruction), vocabulary and oral language (e.g., read-alouds), and
comprehension (e.g., text structures), as these are also effective for instruction of MLLs.

e Integrate components of literacy (e.g., vocabulary and comprehension) with content (e.g.,
science, social studies) instruction to support MLLs’ language and literacy learning.

e Incorporate approaches that draw from students’ own funds of knowledge about language
in planning and implementing literacy instruction including promoting bilingual
approaches that value multiple languages in the classroom.

Landscape Analysis of SUNY Educator Preparation Programs

Purpose

In this section, we describe a landscape analysis conducted to determine how current
pedagogical practices across SUNY educator preparation programs reflect reading science
principles. Consistent with prior research, we view a landscape analysis as a determination of
“the strengths, resources, and needs of a particular community to ensure that any interventions or
programs developed are in response to actual needs” (Brasili et al., 2023, p. 358). Specifically,
we sought to determine the alignment between the pedagogical practices of SUNY educator

preparation programs and pedagogical practices aligned with the science of reading instruction.
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Method

We conducted two statewide surveys, one of faculty (and/or program directors) who
teach in educator preparation programs (EPPs) across SUNY institutions and one of
undergraduate/graduate students enrolled in educator preparation programs for first initial
certification across the same SUNY institutions. Using SUNY administration protocols, the
SUNY New Paltz Human Research Ethics Board approved this study (IRB ID
STUDYO00004711).

Due to a focus on beginning reading instruction, we invited participants to respond to
these surveys who either taught in or were enrolled in a program leading to one of five initial
certification areas in elementary grades:

1. Childhood Education (Grades 1-6),

2. Early Childhood Education (Birth-Grade 2),

3. Early Childhood/Childhood Education (Birth-Grade 6),

4. Special Education and Childhood Education (Grades 1-6), and

5. Special Education and Early Childhood Education (Birth-Grade 2).

SUNY institutions with registered teacher preparation programs in these five areas were invited
to participate via an email distributed to the SUNY Deans and Directors of Education listserv
and forwarded to EPP faculty and students. Respondents completed the surveys between March
and April 2024.

In addition, we conducted a review of SUNY students’ performance on two the New
York State Teacher Certification Examinations (NYSTCE) required of five targeted areas
indicated above for the past four academic years. As an outcome measure, student performance

on these certification exams is an additional component of the landscape analysis.
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SUNY Faculty Literacy Program Survey

To inform our landscape analysis, we first identified pedagogical practices considered to
be aligned with the science of reading as well as pedagogical practices viewed as less aligned
with the science of reading. For the former, we consulted several reputable sources, including a
previous survey of teacher preparation in early reading instruction published by the Institute of
Education Sciences (Salinger et al., 2010) and five What Works Clearinghouse (WWC) practice
guides that address elementary reading and writing instruction (Foorman et al., 2016; Gersten et
al., 2009; Graham et al., 2012; Shanahan et al., 2010; Vaughn et al., 2022). For the latter, we
consulted a recent review of elementary teacher preparation programs that identified “practices
contrary to the science of reading,” (Ellis et al., 2023, p. 65) including three-cueing systems,
running records, miscue analysis, balanced literacy models, guided reading, reading workshop,
leveled texts, and embedded/implicit phonics. The purpose of identifying these practices was to
understand the extent to which faculty and students report teaching and learning about practices
aligned and “misaligned” (Ellis et al., 2023, p. 11) with the science of reading.

We modeled the faculty and student surveys after the survey used in the Pre-Service
Teacher Preparation Program and Knowledge Survey (Salinger et al., 2010), a valid and reliable
survey in the public domain. Each SUNY survey had three sections: (1) Background
Information, (2) Exposure to and Emphasis on Early Reading Concepts in Coursework and Field
Experiences, and (3) Feelings of Preparedness. The items in the Background Information section
were adapted from the survey conducted by Salinger and colleagues (2010) to be relevant for
programs offered at SUNY institutions leading to initial teacher certification in New York State.

For many items, respondents were able to select more than one response.



SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 46

Similarly, items in the Exposure to and Emphasis on Early Reading Concepts in
Coursework and Field Experiences section were adapted from the survey conducted by Salinger
and colleagues (2010). We added items were added from the recommendations in the WWC
practice guides and the report by Ellis and colleagues (2023) described above. For each item,
respondents selected the degree of emphasis on a particular reading practice in literacy
coursework and field experiences from four options: (1) None (this topic is not addressed in any
of the courses), (2) Little (this topic is addressed briefly in one course), (3) Moderate (this topic
is addressed over several class periods in one or two of the courses), or (4) Considerable (there is
a course entirely devoted to this topic). Items reflected practices considered to be well aligned
and less aligned with the science of reading for teaching foundational skills (phonological
awareness, phonics, fluency), vocabulary and oral language, reading comprehension, and
writing, as well as assessment practices for determining reading difficulties and making
instructional decisions. We added two open-ended items to elicit additional information from
respondents about their coursework and field experiences.

The items from the Feelings of Preparedness section were adapted from the survey
conducted by Salinger and colleagues (2010). For each item, respondents selected the expected
degree of preparedness of teacher candidates for teaching the essential components of reading
(e.g., phonemic awareness, phonics, fluency vocabulary, comprehension) at different grade
levels (i.e., PK-1, 2-3, 4-6) following program completion. There were four options: (1) not at all
prepared (candidates in this program do not know about or do not understand these components
well enough to teach students), (2) somewhat prepared (candidates in this program are not
completely sure how to teach these components with students in all grades and at all reading

levels), (3) mostly prepared (candidates in this program understand how to teach these
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components well with some students but still need to deepen their understanding of the
components), or (4) definitely prepared (candidates completely understand how to teach these
components with students at all grades and at all reading levels). We added two open-ended
items to elicit additional information from respondents.
New York State Teacher Certification Examinations
New York State requires certification exams for teachers for initial certification. There
are four Multi-Subject exams that assess the relevant grades levels associated with the
certification area: Early Childhood, Childhood, Middle, and Secondary. For this landscape
analysis, we considered only the two following exams: Multi-Subject: Teachers of Early
Childhood (Birth — Grade 2) and Multi-Subject: Teachers of Childhood (Grade 1 — Grade 6).
NYSED developed the Multi-Subject exams via a reliability and validity process, including
content based on relevant professional standards:
e New York State Next Generation English Language Arts Learning Standards. (2017).
New York State Education Department.
e New York State Teaching Standards. (2011). New York State Education Department.
e Guidelines for the Preparation of Teachers of English Language Arts. (2006). National
Council of Teachers of English.
e Standards for Reading Professionals. (Revised 2010). International Reading Association.
o Knowledge and Practice Standards for Teachers of Reading. (2010). International
Dyslexia Association.
Each of the Multi-Subject exams has three parts, assessing knowledge of Literacy and
English Language Arts, Mathematics, and Arts and Sciences. Within each exam, Part One

assesses Literacy and English Language Arts. The four subareas within this section are:
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1. Knowledge of Literacy & Language Arts
2. Instruction in Foundational Literacy Skills
3. Instruction in English Language Arts
4. Analysis, Synthesis, and Application
Within each of these competencies, there are a series of performance expectations and
performance indicators. For example, within the Childhood Level exam for “Instruction in
Foundational Literacy Skills,” there are four performance expectations: (a) Instruction in Print
Concepts and Phonological Awareness; (b) Instruction in Phonics, Word Recognition, and
Fluency; (¢) Instruction in Language Knowledge and Vocabulary; and (d) Text Complexity and
Instruction in Text Comprehension. Many of these performance indicators in the assessment
align with the body of research referred to as the science of reading. While it was beyond the
charge of the SUNY TAG to conduct a detailed evaluation of the assessment framework, the
exam is a key assessment for all candidates across New York State (NYS) and an assessment in
which NYS has heavily invested resources to ensure validity and reliability of the exam.
Subarea information is reported as a performance index from 1 to 4:
e 4 - Performance on the skills and knowledge is well above the level represented by the
minimum passing score.
e 3 - Performance on the skills and knowledge is just at or above the level represented by
the minimum passing score.
e 2 - Performance on the skills and knowledge is just below the level represented by the
minimum passing score.
e 1 - Performance on the skills and knowledge is well below the level represented by the

minimum passing score.
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The reporting process provides each individual SUNY institution with data on how their
students perform, along with comparative data for SUNY Institutions and all New York State
candidates. Many institutions use these exam data as part of the accreditation process, with
comparisons to their own students. EPPs are also required to have 80% of candidate pass the
exam for program registration purposes. In this landscape analysis, we report the performance
data for all SUNY institutions for the Early Childhood and Childhood Multi-Subjects exams.
Results
SUNY Faculty Literacy Program Survey

In this section, we describe results for the SUNY Faculty Literacy Program Survey only.
We provide descriptive statistics (i.e., counts, frequencies) for all closed-ended items, which
were computed by the first author. A small group of TAG members analyzed the open-ended
items qualitatively (e.g., coding themes), which we report at the thematic level for each item. The
SUNY Pre-Service Teacher Literacy Program Survey received only 93 responses from students
enrolled in one of the targeted SUNY educator preparation programs across all institutions.
Further, over 70% of respondents were from two institutions. Due to these limitations, the results
were not considered to be representative of SUNY institutions and are not reported below.

Results from the Background Information section are displayed in Table 2. In total, there
were 29 responses, each reflecting a different program. Respondents were mostly literacy faculty
(82.8%), a program administrator/director (20.7%), and/or a committee of program
representatives (17.2%). Responses were completed across all SUNY institutions with registered
programs in the five targeted areas. Respondents from six institutions completed more than one
survey response, each for a different program/certification area: Binghamton University (2),

Buffalo State University (5), SUNY Cortland (4), SUNY Fredonia (3), SUNY Oneonta (4), and



SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 50

SUNY Potsdam (2). Over two thirds of responses were for programs at the undergraduate level
(69.0%), while nearly a third were at the graduate level (31%). The graduate level programs led
to initial certification, the focus of the study, though they also provided completers with New
York State professional certification. Responses reflected the range of targeted program areas,
including 27.6% of responses for Childhood Education (Grades 1-6), 6.9% for Early Childhood
Education (Birth-Grade 2), 34.5% for Early Childhood/Childhood Education (Birth-Grade 6),
24.1% for Special Education and Childhood Education (Grades 1-6), and 6.9% for Special
Education and Early Childhood Education (Birth-Grade 2).

The surveys also collected background information on faculty reports of program
requirements. Most programs required 3-6 credits of literacy coursework (55.2%) or 7-9 credits
of literacy coursework (24.1%). Most programs required either two (48.3%) or one (24.1%)
course in “methods for teaching reading” or “foundations of reading development” (or a similar
title). Most programs required a course in “teaching early reading, emergent literacy, teaching
reading in grades PreK-3 or K-3” (89.7%), though somewhat fewer required a course in
“teaching reading in the middle grades, teaching intermediate reading, teaching reading in grades
3-6” (69%). This difference is likely reflective of the fact that 13.8% of responses were for initial
certification in Birth-Grade 2. All other course listings were required by at least 50% of
programs except “remediation of children’s reading problems” (44.8%), “foundations of oral
language, oral language development, linguistics” (48.3%), and “teaching reading to English
language learners™ (41.4%). All programs were reported to have field experiences in at least two
classes, though not necessarily specific to reading content, with a majority indicating that field

experiences were included in four or more classes (55.2%).
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Table 2

SUNY Faculty Literacy Program Survey Results: Background Information
Question N %

1. For the person completing this survey, what is your role?

a. Literacy Faculty Member 24 828
b. Program Administrator/Director 6 20.7
c. Dean/Associate Dean 0 0.0
d. Committee of Program Representatives 5 17.2
e. Other 1 34
2. What is your SUNY Institution?
a. Albany 1 34
b. Binghamton 2 6.9
c. Brockport 1 34
d. Buffalo State 5 17.2
e. Buffalo 1 3.4
f. Cortland 4 13.8
g. Empire 1 34
h. Fredonia 3 10.3
1. Geneseo 1 34
j. New Paltz 1 3.4
k. Old Westbury 1 34
l.  Oneonta 4 13.8
m. Oswego 1 3.4
n. Plattsburgh 1 3.4
0. Potsdam 2 6.9
3. Select the program for this survey.
a. Undergraduate (e.g., BA, BS, BSEd) 20 69.0
b. Graduate (e.g., MA, MS, MEd) 9 31.0
c. Advanced Certificate or Transition Pathway 0 0.0
4. Does the program accept literacy coursework for transfer credit from other
institutions?
a. Yes 21 72.4
b. No 6 20.7
c. Don’t Know 2 6.9
5. Select the degree or major/concentration area addressed by this survey.
a. Childhood Education (Grades 1-6) 8 27.6
b. Early Childhood Education (Birth-Grade 2) 2 6.9
c. Early Childhood/Childhood Education (Birth-Grade 6) 10 345
d. Special Education and Childhood Education (Grades 1-6) 7 24.1
e. Special Education and Early Childhood Education (Birth-Grade 2) 2 6.9
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6. How many credits of literacy related coursework does the program require
by graduation for the candidates?

o e o

0-2
3-6
7-9
10-12
13-15
16 or more

7. Of your literacy coursework, how many “methods for teaching reading”
and/or “foundations of reading development” courses are included in the
program? Do not count courses such as children’s literature or teaching
language arts.

a. 0

a. 1

b. 2

c. 3

d. 4 or more

8. Does the program have courses with the following topics? Mark all that

apply.

a. Teaching early reading, emergent literacy, teaching reading in grades
PreK-3 or K-3

a. Teaching reading in the middle grades, teaching intermediate reading,
teaching reading in grades 3-6

b. Teaching reading in grades K-6 or 1-6

c. Teaching reading in the content areas

d. Children’s literature

e. Assessment, diagnosis, and/or evaluation of children’s reading

f. Remediation of children’s reading problems

g. Teaching reading using technology or media literacy

h. Language acquisition

1. Foundations of oral language, oral language development, linguistics

j.  Teaching language arts

k. Teaching writing

1. Teaching reading to English language learners

9. In how many courses do the candidates have assignments that they
complete in a PK-6 classroom (e.g., observing a class, teaching a lesson,
leading a small group activity, etc.)? Include all courses they need to
complete for your program.

a
b.
c.
d
e

0
1
2
3
4 or more

—_
o @

W O W

26

20

19
18
16
19
13
15
16
14
15
16
12

AN OO

—_
(o)}

52

0.0
55.2
24.1
10.3

0.0
10.3

0.0
24.1
48.3
13.8
13.8

89.7
69.0

65.5
62.1
55.2
65.5
44.8
51.7
55.2
48.3
51.7
55.2
41.4

0.0

0.0
24.1
20.7
55.2
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Results from the Exposure to and Emphasis on Early Reading Concepts in Coursework
and Field Experiences section are displayed in Table 3. For ease of interpretation, levels of
emphasis will be reported in this section as “none-to-little” or “moderate-to-considerable,”
though the full breakdown for each item is displayed in Table 3. A majority of responses
indicated that practices aligned with the science of reading received moderate-to-considerable
levels of emphasis in literacy coursework and field experiences. For example, the first five items
indicate that faculty reported moderate-to-considerable emphasis in a majority of programs on
teaching phonemic awareness (93.1%), phonics (93.1%), fluency (89.6%), vocabulary (93.1%),
and comprehension (89.6%). Faculty reported that 75% or more of programs placed moderate-to-
considerable emphasis on all practices aligned with the science of reading for teaching phonemic
awareness, phonics, fluency, vocabulary, and comprehension (items 6-37) except for item 11
(making instructional decisions based on evaluations of children’s oral reading fluency; 72.4%);
item 32 (teaching students to become fluent with handwriting, typing, and word processing;
34.5%); item 33 (teaching students to spell words correctly; 72.4%); item 34 (teaching students
to construct sentences for fluency, meaning, and style; 62.1%); item 35 (creating an engaged
community of writers; 62.1%); and item 36 (screening all students for potential reading problems
at the beginning of the year and again in the middle of the year, and regularly monitoring the
progress of students who are at elevated risk for developing reading disabilities; 51.7%).

Exposure to and emphasis on practices considered to be “misaligned” (Ellis et al., 2023,
p. 11) with the science of reading was also collected to determine the extent to which these
practices are taught in SUNY educator preparation programs as reported in a recent review of
elementary teacher preparation programs. A majority of faculty indicated that programs placed

“moderate-to-considerable” emphasis on the following practices considered to be not aligned
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with the science of reading: item 38 (assessing children’s reading using running records; 75.9%);
item 39 (assessing children’s reading using miscue analysis; 65.5%); item 43 (teaching children
to read using guided reading; 79.3%); and item 44 (teaching children to read using balanced
literacy; 62.1%). However, faculty reported that a minority of programs placed “moderate-to-
considerable” emphasis on four practices considered to be not aligned with the science of
reading: item 47 (teaching children to read using reader’s workshop; 31%); item 48 (teaching
children to read using /leveled texts; 48.2%); item 53 (teaching children to read reading using
three-cueing systems; 37.9%); and item 54 (teaching children to read words using
embedded/implicit phonics; 48.3%).

When constructing this survey, we intentionally contrasted these items with counterparts
considered to be more aligned with the science of reading. A majority of faculty indicated that
programs placed “moderate-to-considerable” emphasis on all of the following practices
considered to be more aligned with the science of reading: item 40 (assessing children’s reading
using standardized screening measures; 72.4%); item 41 (assessing children’s reading using
standardized diagnostic measures; 69%); item 42 (assessing children’s reading using
standardized progress-monitoring measures; 86.2%); item 45 (teaching children to read using
structured literacy; 79.3%); item 46 (teaching children to read using comprehensive literacy;
72.4%); item 49 (teaching children to read using decodable texts; 86.2%); item 50 (teaching
children to read using authentic texts; 89.6%); item 51 (teaching children to read using literature;
93.1%); item 52 (teaching children to read using informational text; 93.1%); and item 55
(teaching children to read words using explicit/systematic phonics; 96.6%). There were no items
aligned with the science of reading for which faculty members indicated that a minority of

programs placed “moderate-to-considerable” emphasis, except for item 32 as noted above.
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Table 3

SUNY Faculty Literacy Program Survey Results: Exposure to and Emphasis on Early
Reading Concepts in Coursework and Field Experiences

55

None

Little

Moderate Considerable

Question

N

%

N

%

N

%

N

%

1. Learning what elementary students
must know and be able to do in order to
identify and manipulate phonemes in
spoken words?

2. Learning what elementary students
must know and be able to do in order to

associate letters and the sounds they make

to identify words?

3. Learning what elementary students
must know and be able to do in order to
read orally with appropriate speed,
accuracy, and expression?

4. Learning what elementary students
must know and be able to do in order to
understand the meanings of words and
learn new words?

5. Learning what elementary students
must know and be able to do in order to
understand what they read?

6. Teaching children how to isolate,
identify, separate, and blend sounds in
spoken words.

7. Teaching children to use phonics skills
to figure out how to pronounce unfamiliar

words.

8. Teaching children to monitor how well

they understand what they read and to
correct problems as they occur.

9. Using a variety of methods to teach

children the meanings of words, including

direct and indirect (conversational)

0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

2

6.9

6.9

10.3

6.9

10.3

10.3

6.9

13.8

6.9

16

16

17

18

13

15

17

13

18

55.2

55.2

58.6

62.1

44.8

51.7

58.6

44.8

62.1

11

11

13

11

10

12

37.9

37.9

31.0

31.0

44.8

37.9

34.5

41.4

31.0
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instruction, and multiple exposures and
repetition.

10. Identifying the words in a text that
children do not know and using their
background knowledge to help them
figure out the words’ meanings.

11. Making instructional decisions based
on evaluations of children’s oral reading
fluency.

12. Teaching children a variety of
strategies for understanding the text they
read, such as using graphic organizers,
making predictions, asking questions, and
identifying the main ideas.

13. Teaching phonics to children in a
systematic way, with a series of skills and
activities.

14. Teaching children to recognize and
name letters.

15. Having children repeatedly read the
same text aloud to improve their speed,
accuracy, and expression.

16. Teaching reading with both fiction
and nonfiction reading materials.

17. Relationships between elements of
reading and oral language.

18. Relationships among elements of
reading or different types of reading
skills.

19. Teaching students academic language
skills, including the use of inferential and
narrative language, and vocabulary
knowledge.

0.0

0.0

0.0

0.0

0.0

3.4

3.4

0.0

0.0

0.0

10.3

27.6

34

10.3

17.2

6.9

0.0

13.8

13.8

10.3

20

16

17

18

16

16

14

19

69.0

41.4

55.2

58.6

44.8

62.1

55.2

55.2

48.3

65.5

12

11

12

11

56

20.7

31.0

41.4

31.0

37.9

27.6

41.4

31.0

37.9

24.1
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20. Developing students’ awareness of the
segments of sounds in speech and how
they link to letters.

21. Teaching students to decode words,
analyze word parts, and write and
recognize words.

22. Ensuring that each student reads
connected text every day to support
reading accuracy, fluency, and
comprehension.

23. Building students’ decoding skills so
they can read complex multisyllabic
words.

24. Teaching students how to use reading
comprehension strategies.

25. Teaching students to identify and use
the text’s organizational structure to
comprehend, learn, and remember
content.

26. Guiding students through focused,
high-quality discussion on the meaning of
text.

27. Selecting texts purposefully to support
comprehension development.

28. Establishing an engaging and
motivating context in which to teach
reading comprehension.

29. Building students’ world and word
knowledge so they can make sense of the
text.

30. Providing daily time for students to
write.

31. Teaching students to use the writing
process for a variety of purposes.

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

3

10.3

6.9

13.8

6.9

6.9

13.8

10.3

7.1

13.8

6.9

17.2

27.6

16

18

18

20

15

17

14

12

12

18

55.2

62.1

62.1

69.0

51.7

58.6

48.3

42.9

41.4

62.1

65.5

48.3

10

12

12

14

13

57

34.5

31.0

24.1

24.1

41.4

27.6

41.4

50.0

44.8

31.0

17.2

24.1
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32. Teaching students to become fluent
with handwriting, typing, and word
processing.

33. Teaching students to spell words
correctly.

34. Teaching students to construct
sentences for fluency, meaning, and style.

35. Creating an engaged community of
writers.

36. Screening all students for potential
reading problems at the beginning of the
year and again in the middle of the year,
and regularly monitoring the progress of
students who are at elevated risk for
developing reading disabilities.

37. Providing differentiated reading
instruction for all students based on
assessments of students’ current reading
skills.

38. Assessing children’s reading using
running records.

39. Assessing children’s reading using
miscue analysis.

40. Assessing children’s reading using
standardized screening measures.

41. Assessing children’s reading using
standardized diagnostic measures.

42. Assessing children’s reading using
standardized progress-monitoring
measures.

43. Teaching children to read using
guided reading.

44. Teaching children to read using
balanced literacy.

1

3.4

0.0

0.0

3.4

0.0

0.0

10.3

10.3

0.0

0.0

0.0

6.9

10.3

18 62.1
& 27.6
11 379
10 345
14 483
2 69
4 138
7 241
& 27.6
9 31.0
4 138
4 138
& 27.6

6

17

12

12

18

14

12

12

10

17

16

14

20.7

58.6

41.4

41.4

24.1

62.1

48.3

41.4

41.4

34.5

58.6

55.2

48.3

10

58

13.8

13.8

20.7

20.7

27.6

31.0

27.6

24.1

31.0

34.5

27.6

24.1

13.8
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45. Teaching children to read using
structured literacy.

46. Teaching children to read using
comprehensive literacy.

47. Teaching children to read using
reader’s workshop.

48. Teaching children to read using
leveled texts.

49. Teaching children to read using
decodable texts.

50. Teaching children to read using
authentic texts.

51. Teaching children to read using
literature.

52. Teaching children to read using
informational text.

53. Teaching children to read reading

using three-cueing systems.

54. Teaching children to read words using

embedded/implicit phonics.

55. Teaching children to read words using

explicit/systematic phonics.

1 34
3 103
4 138
2 69
0 0.0
0 0.0
0 0.0
0 0.0
10 345
& 27.6
0 0.0

16

13

17.2

17.2

55.2

44.8

13.8

10.3

6.9

6.9

27.6

24.1

3.4

17

11

17

13

14

14

12

20

58.6

37.9

20.7

24.1

58.6

44.8

48.3

48.3

31.0

41.4

69.0

10

13

13

13

59

20.7

34.5

10.3

24.1

27.6

44.8

44.8

44.8

6.9

6.9

27.6

Table 4 displays the results from our analysis of the two open-ended questions from the

Exposure to and Emphasis on Early Reading Concepts in Coursework and Field Experiences

section. Overall, a majority of responses references courses (40%) as the primary focus on the

five components of reading, followed by more specific areas such as specific components (20%),

specific teaching techniques (12%), fieldwork experiences (14%), and assignments (8%).
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Further, a majority of responses indicated that programs placed moderate or considerable
emphasis in elementary reading coursework and fieldwork experiences on other specific topics
(e.g., engagement/motivation, writing instruction, culturally response teaching), followed by
embedded literacy fieldwork (19.4%), NYS literacy briefs (3.2%), and assignments (3.2%).

Table 4

SUNY Faculty Literacy Program Survey Open-Ended Question Results: Exposure to and
Emphasis on Early Reading Concepts in Coursework and Field Experiences

Question and Responses N %
56. Please briefly describe how the program emphasizes the five components of reading (i.e.,
phonemic awareness, phonics, fluency, vocabulary, comprehension) in coursework.

Course(s) focusing on the five components of reading 20 40
Assignments (e.g. lesson plans) based on the five components of reading. 4 8
Specific components (e.g., phonemic awareness) within certain courses 10 20
How the five components of reading are taught in courses 6 12
Fieldwork experiences connected to five components 7 14
NYS Literacy Briefs 1 2
Course processes/approach (e.g., small group, individual) 1 2
Not Applicable 1 2
57. On what additional strategies/components does the program place moderate or
considerable emphasis in your elementary reading courses and fieldwork experiences?
Literacy embedded fieldwork placement/opportunities 6 19.4
Significant project on assessment/intervention 1 3.2
NYS Literacy Briefs 1 3.2
Specific topics (e.g., engagement, writing, culturally responsive) 23 74.2

Table 5 displays the results from the Feelings of Preparedness section. Overall, a majority
of responses indicated that faculty felt that teacher candidates were mostly prepared or definitely
prepared to teach the essential components of reading to students in grades PK-1 (75%), grades
2-3(92.9%), and grades 4-6 (85.7%). Possible reasons for these differences by grade band are

discussed in our conclusions below.
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Table 5
SUNY Faculty Literacy Program Survey Results: Feelings of Preparedness
Not atall Somewhat Mostly Definitely
prepared  prepared  prepared prepared
Question N % N % N % N %
58. How prepared are your candidates to 0O 00 7 250 14 500 7 25.0
teach students in grades PK-1 the
essential components of reading?
59. How prepared are your candidates to 0 00 2 7.1 18 643 8 28.6
teach students in grades 2-3 the essential
components of reading?
60. How prepared are your candidates to 2 7.1 2 71 17 607 7 25.0

teach students in grades 4-6 the essential
components of reading?

Table 6 displays the results from our analysis of the two open-ended questions from the

Feelings of Preparedness section, which sought additional information about reading coursework

and candidates’ opportunities to apply components of reading during field experiences. The

responses generated a great deal of information about specific course content (29.2%), overall

preparedness of graduates (16.7%), fieldwork experiences (12.5%), professional learning for

faculty (12.5%), and other program-specific initiatives. Further, the responses focused on

rigorous or extended field work experiences (41.9%), match between coursework and fieldwork

experiences (22.6%) or mismatch/limitation of fieldwork site placements (6.5%), professional

learning for faculty (9.7%), and passing scores on the NYSTCE assessments (12.9%).
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Table 6
SUNY Faculty Literacy Program Survey Open-Ended Question Results: Exposure to and
Emphasis on Early Reading Concepts in Coursework and Field Experiences
Question and Responses N %
61. What additional information do you wish to provide about your reading coursework?
Well-prepared and reflective graduates 4 16.7
Ongoing professional learning for EPP faculty 3 12.5
Additional literacy courses for certification 7 29.2
Extra courses on middle grades and students with disabilities 1 4.2
Focused content in field work experiences 3 12.5
Research-based reading methods content 1 4.2
History of literacy education transformation content 1 4.2
Not Applicable/None 4 16.7
62. What additional information do you wish to provide about your candidates’ opportunities
to apply the essential components of reading during field experiences?
Rigorous and/or extensive field work experiences 13 41.9
Shared PDS site EPP and K-12 educators profession learning 3 9.7
Limitations of fieldwork site placements 2 6.5
Passing Test scores on Multi-Subject ELA exam 4 12.9
Match between coursework and field experience 7 22.6
Not Applicable 1 4.2

New York State Teacher Certification Examinations

Table 7 shows the mean score on the Multi-Subject: Teachers of Childhood assessment in

each of the four ELA subareas across a four-year period.

Table 7

Multi-Subject: Teachers of Childhood ELA Results for All SUNY Institutions

#Takers #Takers
Year Subarea SUNY Mean NYS Mean
2022-23 01 1600 3.0 5279 3.0
02 1600 3.2 5279 32
03 1600 3.2 5279 3.1
04 1600 2.9 5279 2.8
2021-22 01 1548 3.1 5243 3.0
02 1548 33 5243 32
03 1548 3.2 5243 3.1
04 1548 2.9 5243 2.8
2020-21 01 1554 3.1 5542 3.0
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2019-20

02
03
04
01
02
03
04

1554
1554
1554
889
889
889
889

3.3
3.2
2.9
3.1
3.3
3.2
2.9

5542
5542
5542
3420
3420
3420
3420

3.2
32
2.9
3.0
3.2
3.1
2.8

63

Notes: Subareas: 01 = Knowledge of Literacy & Language Arts; 02 = Instruction in

Foundational Literacy Skills; 03 = Instruction in English Language Arts; 04 = Analysis,
Synthesis, and Application.

Table 8 shows the mean score on the Multi-Subject: Teachers of Early Childhood

assessment in each of the four ELA subareas across a four-year period.

Table 8

Multi-Subject: Teachers of Early Childhood EL A Results for All SUNY Institutions

#Takers #Takers
Year Subarea SUNY Mean NYS Mean
2022-23 01 929 3.1 3643 3.0
02 929 34 3643 3.2
03 929 3.2 3643 3.0
04 929 2.9 3643 2.8
2021-22 01 949 3.2 3358 3.1
02 949 33 3358 3.2
03 949 3.1 3358 3.0
04 949 2.8 3358 2.8
2020-21 01 969 3.2 3429 3.0
02 969 34 3429 3.2
03 969 3.1 3429 3.0
04 969 2.9 3429 2.8
2019-20 01 512 3.2 2202 3.0
02 512 34 2202 3.2
03 512 3.2 2202 3.0
04 512 2.9 2202 2.8

Notes: Subareas: 01 = Knowledge of Literacy & Language Arts; 02 = Instruction in

Foundational Literacy Skills; 03 = Instruction in English Language Arts; 04 = Analysis,
Synthesis, and Application.

Both tables indicate SUNY teacher candidates routinely meet or exceed the ELA subarea

scores in comparison to NYS as a whole and meet the level at or above the passing score. The
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subarea 4, where candidates had the lowest average score, required an extended written response
rather than multiple choice. Given the focus of items on the science of reading instruction on the
Multi-Subjects assessment, especially in subareas 1 and 2, individual institutions that do not
meet the average minimal score for all test takers may benefit from reviewing curriculum and
instruction to ensure alignment with the science of reading to improve assessment outcomes.
Conclusions and Limitations

While there are several conclusions that can be drawn from this landscape analysis, the
results should also be considered alongside its limitations. The SUNY Faculty Literacy Program
Survey revealed that the percentage of programs reporting moderate-to-considerable levels of
emphasis for most of the practices aligned with the science of reading was high. However, there
was a clear pattern in the results that there was somewhat less emphasis (though still relatively
high) in coursework and field experiences on evidence-based practices for teaching writing such
as transcription (e.g., handwriting), spelling, and sentence construction skills (see Graham et al.,
2012). This finding is not particularly surprising, as research consistently reveals elementary
teachers report receiving minimal preparation for teaching writing (Cutler & Graham, 2008;
Gilbert & Graham, 2010). The SUNY Faculty Literacy Program Survey also suggested
somewhat less emphasis (though still relatively high) on teaching students to conduct screening
assessments and make instructional decisions based on measures of oral reading fluency, which
are practices aligned with evidence-based practices for response to intervention for reading (see
Gersten et al., 2009; Salinger et al., 2010). Prior research reveals that teacher educators have
reported varying emphasis on teaching preservice teachers about practices for response to

intervention, such as data-based decision making (Vollmer et al., 2019). Thus, we encourage
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SUNY educator preparation programs to consider the level of emphasis in coursework and field
experiences on evidence-based practices for teaching writing and for response to intervention.

We also asked respondents to indicate the level of emphasis in coursework and field
experiences on specific practices considered to be less and more aligned with the science of
reading. It is important to note that the evidence for many of the practices often considered to be
misaligned with the science of reading (Ellis et al., 2023), such as three-cueing systems, running
records, miscue analysis, balanced literacy models, guided reading, reading workshop, leveled
texts, and embedded/implicit phonics, has been a source of debate among literacy researchers for
some time. The SUNY Faculty Literacy Program Survey revealed that a majority of faculty
reported moderate-to-considerable emphasis on all of these practices in their program’s
coursework and field experiences with four exceptions: reader’s workshop, three-cueing systems,
leveled texts, and embedded/implicit phonics. While a full review of the research on each of
these practices is beyond the scope of this landscape analysis, we encourage stakeholders to
consider recent reviews of these practices (e.g., Davis et al., 2021; DelJulio et al., 2024; Goldberg
& Goldenberg, 2022; Stouffer, 2021; Young, 2023). Also, while there is little dispute about the
degree of alignment between the body of research referred to as the science of reading and many
of the practices in our survey, such as explicit/systematic phonics instruction (e.g., Ehri, 2020;
Kearns & Cooper Borgenhagen, 2024), the support for some practices, such as decodable texts
and leveled texts, remains a matter of debate (e.g., Pugh et al., 2023). Nevertheless, we consider
the results of this survey to suggest that the emphasis on practices aligned and not aligned with
the science of reading is somewhat inconsistent across programs.

The SUNY Faculty Literacy Program Survey revealed that faculty reported relatively

higher percentage of feelings of preparedness among teacher candidates for teaching grades 2-3
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than for teaching other grade bands. This finding might simply be due to the fact that all initial
teacher certification programs lead to licensure in second grade (though this would also apply to
first grade), while Early Childhood Education (Birth-Grade 2) programs would not lead to
licensure in grades 4-6 and Childhood Education (Grades 1-6) programs would not lead to
licensure in grades PK-K. Alternatively, it is possible that faculty consider the level of
preparation required for teaching the essential components of reading in grades PK-1 and 4-6 to
be higher or more demanding than for teaching reading to students in grades 2-3. Future research
might investigate whether there are differences in the level of preparation needed to teach the
essential components of reading in the early primary, later primary, or upper elementary grades.
Finally, there are several limitations to consider when interpreting these results. First, the
SUNY Faculty Literacy Program Survey is based on self-report data, which may be influenced
by perception bias. Faculty might be more likely to report their programs positively. Second,
programs from all SUNY institutions were represented in the SUNY Faculty Literacy Program
Survey, though there was a higher number of responses from institutions with more of the
targeted programs. Thus, we caution readers not to interpret the results of this survey to be
indicative of all programs at all SUNY institutions. What the results do provide is a snapshot
from which trends can be inferred, namely that overall alignment of programs with the science of
reading seems high but that there might be inconsistencies between programs, including
relatively less emphasis on teaching writing and relatively more emphasis on practices that are
considered to be less aligned with the science of reading in some programs. We encourage
faculty and administrators who work in SUNY educator preparation programs to consider these

results in future program reviews and revisions to literacy coursework and field experiences.
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Translational Research Gaps: Directions for Future Research
In this section, we identify translational research gaps, especially as related to teaching

reading to diverse groups of students, for potential focus of study by faculty at SUNY campuses.
Many researchers have suggested that there is a robust body of basic research on how students
learn to read, but there is a need for more translational research on how to provide research-
based reading instruction to diverse groups of students in real classrooms (e.g., Seidenberg et al.,
2020; Solari et al., 2020). Consistent with our analysis of the reading science literature, our
recommendations for what teacher candidates should know and be able to do as it relates to the
teaching of reading, and our landscape analysis of SUNY educator preparation programs, the
directions for future research we have identified are grounded in the science of reading
instruction (Shanahan, 2020). Our recommendations are not meant to be an exclusive or
exhaustive list of the only areas of translational research that are required. Rather, we identified
the directions for future research in the meta-analyses and systematic literature reviews that
formed the basis of our analysis of the reading science literature. In this section, we summarize
directions for future research that were consistently reported in the literature on foundational
skills (phonemic awareness, phonics, and fluency), vocabulary and oral language, reading
comprehension, writing, response to intervention, and instruction for multilingual learners.
Foundational Skills: Phonemic Awareness, Phonics, and Fluency
Phonemic Awareness

1. Explore practices to support families’ understanding of phonological awareness in order

to enhance the skills of early learners (Rice et al., 2022).
2. Examine the impact of phonological awareness instructional practices with multilingual

learners’ (Rice et al., 2022).
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3. Address phonemic awareness instruction with and without letters at multiple grade levels,
especially in pre-kindergarten (Stalega et al., 2024).
Phonics
4. Investigate how phonics instruction beyond kindergarten and first grade impacts reading
and language comprehension outcomes (Wanzek et al., 2016).
5. Explore the interaction between fidelity of implementation, and teacher qualifications,
and the effectiveness of phonics instruction on student outcomes (Suggate, 2016).
Fluency
6. Engage in longitudinal research on the long-term impact of repeated reading instruction
on reading comprehension and oral reading fluency outcomes, including prosody
(Hudson et al., 2020; Therrien, 2004).
7. Study non-repetitive fluency interventions for students with reading difficulties, including
the addition of decoding instruction in fluency interventions and practices such as choral
and echo reading or readers’ theater (Hudson et al., 2021; Zimmerman et al., 2021).
Vocabulary and Oral Language
Vocabulary
8. Investigate if reading more extensively, which should enhance reading comprehension,
relates to vocabulary growth to better understand if building knowledge through reading
is more effective than a direct emphasis on explicit instruction of word meanings
(Cervetti et al., 2023; Hadley et al., 2022). What is the role of world knowledge in
vocabulary development/acquisition?
9. Investigate if taught strategies are generalizable to vocabulary learning at large or only

for the taught words presented in the classroom context (Kuder, 2017; Marulis &
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10.

Neuman, 2010; Silverman et al., 2020). How effective is peer-based support for
vocabulary acquisition? What is the role of technology in vocabulary instruction?
Study whether vocabulary interventions exacerbate differences in word learning for
children from different SES-levels? Additionally, future studies should seek to identify
the appropriate context and mix of language instruction that will yield the greatest
outcomes for students at different developmental levels (Cervetti et al., 2023; Hadley et
al., 2022; Hadley et al., 2023; Kuder, 2017; Marulis & Neuman, 2010; Silverman et al.,
2020). Are there differences in the type of vocabulary instruction provided in general

education compared with intervention settings?

Oral Language

11.

12.

13.

Evaluate the effectiveness of longer interventions in relation to instructional duration as
well as longitudinal studies that demonstrate potential effects over extended periods of
time (Cervetti et al., 2023; Marulis & Neuman, 2010; Silverman et al., 2020).

Expand studies at the upper elementary and secondary levels, particularly for learners
with diverse needs and backgrounds (e.g., varying levels of SES, language backgrounds,
learning disabilities) and across the academic disciplines (Cervetti et al., 2023; Hadley et
al., 2022; Hadley et al., 2023; Kuder, 2017; Lesaux et al., 2010; Silverman et al., 2020).
Determine which words to teach and the duration and frequency of instruction (Hadley et
al., 2022; Hadley et al., 2023; Marulis & Neuman, 2010; Silverman et al., 2020). Is there
a relationship between the difficulty of the word, the learner’s present level of

performance, and instruction?



SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 70

14. Address language in general rather than vocabulary specifically, and especially
addressing academic language, syntax, discourse-level features (Cervetti et al., 2023;
Hadley et al., 2022; Hadley et al., 2023; Lesaux et al., 2010; Silverman et al., 2020).

15. Address how teachers can leverage students’ home language practices in their classroom
instruction (Hadley et al., 2022; Hadley et al., 2023; Lesaux et al., 2010).

16. Examine more closely the effects of participant characteristics, group size, and
instructional setting, including looking at a variety of settings across the school day
beyond shared book reading or English language arts instruction (Cervetti et al., 2023;
Hadley et al., 2022; Hadley et al., 2023; Lesaux et al., 2010; Marulis & Neuman, 2010;
Silverman et al., 2020).

17. Address how teacher characteristics shape classroom language. Presently, there is
inconsistent reporting on teacher demographics and related features such as culture,
race/ethnicity, linguistic/language practices, educational-attainment (Hadley et al., 2022;
Hadley et al., 2023; Silverman et al., 2020).

Reading Comprehension and Motivation
Knowledge Building and Activating

18. Determine whether students benefit from exposure to background knowledge in a
specific, explicit and sequenced way or “knowledge rich” curriculum (Smith et al., 2021).

19. Determine whether relevant prior knowledge allows new knowledge to be better retained
over a long period of time and, if so, determine how a knowledge base is developed in

typical classrooms (Smith et al., 2021).
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20. Investigate the effects of integrated literacy and content-area instruction on vocabulary
and comprehension for students and the long-term or cumulative impacts on vocabulary
and comprehension (Hwang et al., 2022).

Teaching About Text

21. Understand the professional development needed for teachers to provide instructional
support in classrooms when teaching with complex texts (Amendum et al., 2018).

22. Investigate text structure instruction with different student populations, text structure
types and sequences, and instructional practices to increase the generalizability of prior
research (Bogaerds-Hazenburg et al., 2021; Hebert et al, 2016; Pyle et al., 2017)

23. Development and implementation of instructional practices that guide students to
determine central ideas, including main ideas in expository texts (Stevens et al., 2019)
and themes in narrative texts (Wilder & Williams, 2001; Williams et al., 2002).

24. Understand which aspects of narrative text lead to an advantage over expository text in
order to improve inferential comprehension of expository texts (Clinton et al., 2020).

Teaching About Comprehending

25. Understand specific instructional interventions and combinations of strategies that
support reading comprehension for diverse groups of students with and without reading
difficulties (Peng et al., 2023).

Engagement with Text

26. Study the role and amount of teacher and student talk needed in various approaches to

classroom instruction, as well as the impact on literal or inferential comprehension and

critical thinking, argumentation, and reasoning about text (Murphy et al., 2009).
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Motivating Literacy

27.

28.

29.

Compare the effects of different motivational practices and combinations (e.g., self-
regulatory instruction, interest-based practices, attribution training, autonomy-supportive
practices) on both reading achievement and motivation (McBreen & Savage, 2020).
Examine the impact of motivational interventions on multiple aspects of reading beyond
comprehension (e.g., phonological awareness, phonics, fluency) to help how motivational
instruction may contribute to reading development (McBreen & Savage, 2020).
Determine constructs that can be generalized to broaden motivation theory, as well as
understand the interactive and moderating effects of these factors and individual
differences (i.e., student-level characteristics) on the development of students’ reading

achievement and motivation within a longitudinal framework (Toste et al., 2020).

Writing and Reading

30.

31.

Examine the impact of specific practices on handwriting skills, including teaching motor
skills, using self-evaluation, teaching individual letters through motion models, and
copying letters from models and memory (Santangelo & Graham, 2016).

Examine the impact of implementing specific instructional practices on writing quality
and writing motivation, as well as comparing or combining different approaches. Some of
the less-studies approaches include but are not limited to self-monitoring, direct
instruction, behavioral reinforcement, grammar instruction, process writing, computer
feedback, revision instruction, enhancing motivation to write, awareness of audience and
purpose via experimental and single-subject design research (Graham & Perin, 2007b;

Graham & Sandmel, 2011; Graham et al., 2015, 2023; Hebert et al., 2013).
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32.

33.

34.

Study the relational effects of reading instruction on writing outcomes and of writing
instruction on reading outcomes, such as the effects of spelling on phonological
awareness and phonics or writing about text on reading comprehension, and vice versa
(Graham & Hebert, 2011; Graham et al., 2018).

Address needs for improvement in the quality of experimental and single-subject design
studies of writing instruction, including random assignment, treatment fidelity, social
validity, eliminating ceiling/floor effects, and multiple teachers in treatment and control
groups (Graham & Hebert, 2011; Graham et al., 2012, 2018; Rogers & Graham, 2008).
Extend research beyond practices for typically-developing students to study the effects of
different writing practices for students with learning disabilities, multilingual learners,
students of color, and students who experience poverty (Graham & Hebert, 2011;
Graham & Perin, 2007b; Graham et al., 2012, 2018, 2020a, 2021; Kent & Wanzek,

2016).

Response to Intervention for Reading

35.

36.

Study the relationship between instructional variables (e.g., group size, duration, or
dosage) and student-level variables (e.g. gender, race/ethnicity, socioeconomic status)
and the effectiveness of interventions in order to determine not only what works but for
whom and under what conditions (Al Otaiba et al., 2023; Austin et al., 2017; Donegan &
Wanzek, 2021; Edmonds et al., 2009; Gersten et al., 2020; Roberts et al., 2022; Swanson
et al., 2017; Wanzek & Vaughn, 2007; Wanzek et al., 2010, 2013, 2016).

Investigate whether standardized or individualized interventions are more effective, the
effects of intensive interventions for older students with reading difficulties beyond the

primary grades (including vocabulary and comprehension interventions), the maintenance
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37.

of intervention effects over time, and observations of intensive interventions to determine
what is being implemented in practice (Al Otaiba et al., 2023; Austin et al., 2017,
Donegan & Wanzek, 2021; Edmonds et al., 2009; Gersten et al., 2020; Roberts et al.,
2022; Swanson et al., 2017; Wanzek & Vaughn, 2007; Wanzek et al., 2010, 2013, 2016).
Engage in rigorous research on the effects of Tier 1 instruction as well as multisensory
interventions at Tier 2 and Tier 3 for students with a range of learning difficulties,

including dyslexia (Al Otaiba et al., 2023; Shanahan, 2023; Stevens et al., 2021).

Multilingual Learners and Reading

38.

39.

40.

Extend research on the effectiveness of reading interventions for MLLs on students’
reading skills (e.g., Fritton et al., 2018; Ludwig et al., 2019; Solari et al., 2022) to address
the lack of thorough investigations on teacher intervention and implementation
(Aukerman & Chambers Schuldt, 2021; Compton-Lilly et al., 2020). This gap points to
opportunities for researchers to further examine the process of teacher interventions
related to reading and to provide specific intervention strategies for teacher candidates.
Employ more diverse research methods beyond experimental designs in investigations of
MLLSs’ reading and writing. Language and literacy learning is complex for MLLs and
involves many factors, including their identities and primary language backgrounds
(Giambo & McKinney, 2004; Graham et al., 2023b; Slavin & Cheung, 2005; Yoon &
Pratt, 2023). More diverse methods, including qualitative and mixed methods, case
studies, and design-based research approaches, would be helpful in examining the
complexities of MLLs’ language and literacy learning (Tierney & Pearson, 2024).
Expand studies on reading interventions beyond English language arts classrooms. Given

that reading and writing are crucial in content areas such as math and science for MLLs’
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content knowledge (Lee et al., 2019), more studies outside of English language arts could

provide a fuller picture of complex MLLs’ reading and writing practices in the disciplines

(Hall et al., 2017; Huddle et al., 2017). Such studies may also reveal specific disciplinary

supports effective for MLLs and pedagogical practices useful for teachers.

Conclusion

The science of reading is a large body of research that is more complex than the
simplified version commonly repeated in legislation, professional development, and reform
movements (Seidenberg et al., 2020). Conducting an analysis of the entire body of research and
delineating everything that teacher candidates should know and be able to do as it relates to the
teaching of reading would be an insurmountable task. A goal with this research review was to
focus on meta-analyses and systematic literature reviews, along with qualitative syntheses and
selective research conducted via individual high-quality experimental and quasi-experimental
studies. With this focus, the group concentrated on key research findings rather than media,
legislative, or political influences on the topic. Doing so also allowed us the opportunity to
recommend future research that could better inform next steps in terms of what teachers need to
know and be able to do in order to teach all students how to read. With continued research and
related insights in practical instructional applications, especially representing the diversity of the
PK-12 population, the field could move closer the ideal of few to no PK-12 students who
experience reading difficulties.

SUNY invited the faculty who served on the SUNY Science of Reading TAG based on a
range of expertise and geographical location. It is unlikely that every member of the TAG agrees
with every word of this report. The group worked to keep within the framework of the four

charges, and at times needed to pull back from pathways that while potentially important, veered
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away from the main goals. To leverage the expertise of each member of this group, we organized
the TAG into smaller groups to summarize and provide recommendations for the improvement
of SUNY educator preparation programs. Overall, what this report presents is a summary of
rigorous, empirical research on practices for teaching reading to PK-12 students as well as a set
of 70 recommendations for what we believe teacher candidates should learn and be able to do in
order to provide effective reading instruction once they enter the classroom. With the New York
State expectations for teaching experience, continued professional learning, and mentoring, these
teacher candidates will continue to learn and grow in these proficiencies throughout their careers
in education. To that end, there is still much research to be done on how to translate the science
of reading instruction to effective classroom instruction. This report provides 40 such
recommendations for future research that could be taken up by SUNY faculty based on our
reading and understanding of the research literature.

Thus, a goal of this report is that SUNY administrators, faculty, staff, students, and other
relevant stakeholders gain a more complete understanding of the science of reading as it is
understood by a group of experts who were invited to serve on the TAG. It is our hope that the
research summaries, recommendations, and results found within this report will be useful as the
SUNY system works to better support SUNY institutions in providing coursework and field
experiences aligned with the science of reading to teacher candidates who will become certified
teachers. We look forward to continued efforts across the SUNY system to improve the quality

of reading instruction and reading achievement for PK-12 students across New York State.



SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 77

References
Al Otaiba, S., McMaster, K., Wanzek, J., & Zaru, M. W. (2023). What we know and need to
know about literacy interventions for elementary students with reading difficulties and
disabilities, including dyslexia. Reading Research Quarterly, 58(2), 313-332.

https://doi.org/10.1002/rrq.458

Allen, A. A., & Stecker, P. M. (2023). Using mixed-reality simulation in teacher preparation in
reading. Intervention in School & Clinic, 59(1), 59-65.

https://doi.org/10.1177/10534512221130077

Amendum, S. J., Conradi, K., & Hiebert, E. (2018). Does text complexity matter in the
elementary grades? A Research synthesis of text difficulty and elementary students’
reading fluency and comprehension. Educational Psychology Review, 30 (1), 121-151.

https://doi.org/10.1007/s10648-017-9398-2

Andrews, R., Torgerson, C., Beverton, S., Freeman, A., Locke, T., Low, G., Robinson, A., &
Zhu, D. (2006). The effect of grammar teaching on writing development. British

Educational Research Journal, 32(1), 39-55. http://www.jstor.org/stable/30032657

Ascenzi-Moreno, L. (2024), Toward a multilingual perspective on reading: Aligning emergent

bilinguals' resources with theories of reading and implications for instruction. 7he

Reading Teacher. https://doi.org/10.1002/trtr.2324
Aukerman, M., & Chambers Schuldt, L. (2021). What matters most? Toward a robust and
socially just science of reading. Reading Research Quarterly, 56(1), S85-S103.

https://doi.org/10.1002/rrq.406



https://doi.org/10.1002/rrq.458
https://doi.org/10.1177/10534512221130077
https://doi.org/10.1007/s10648-017-9398-2
http://www.jstor.org/stable/30032657
https://doi.org/10.1002/trtr.2324
https://doi.org/10.1002/rrq.406

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 78

Austin, C. R., Vaughn, S., & McClelland, A. M. (2017). Intensive reading interventions for
inadequate responders in grades K—3: A synthesis. Learning Disability Quarterly, 40(4),

191-210. https://doi.org/10.1177/0731948717714446

Baker, S., Lesaux, N., Jayanthi, M., Dimino, J., Proctor, C. P., Morris, J., Gersten, R., Haymond,
K., Kieffer, M. J., Linan-Thompson, S., & Newman-Gonchar, R. (2014). Teaching
academic content and literacy to English learners in elementary and middle school
(NCEE 2014-4012). National Center for Education Evaluation and Regional Assistance
(NCEE), Institute of Education Sciences, U.S. Department of Education.

https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/english_learners pg_040114.pdf

Bereiter, C., & Scardamalia, M. (1987). The psychology of written composition. Lawrence

Erlbaum Associates, Inc. https://psycnet.apa.org/record/1987-97458-000

Berninger, V. W., Abbott, R. D., Vermeulen, K., & Fulton, C. M. (2006). Paths to
reading comprehension in at-risk second-grade readers. Journal of Learning Disabilities,

39(4), 334-351. https://doi.org/10.1177/00222194060390040701

Berninger, V. W., Vaughan, K. B., & Abbott, R. D. (2002). Teaching spelling and composition
alone and together: implications for the simple view of writing. Journal of Educational

Psychology, 94(2), 291-304. https://doi.org/10.1037/0022-0663.94.2.291

Blachman, B. A., Schatschneider, C., Fletcher, J. M., Murray, M. S., Munger, K. A., & Vaughn,
M. G. (2014). Intensive reading remediation in grade 2 or 3- Are there effects a decade
later? Journal of Educational Psychology, 106(1), 46-57.

https://doi.org/10.1037/a0033663



https://doi.org/10.1177/0731948717714446
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/english_learners_pg_040114.pdf
https://psycnet.apa.org/record/1987-97458-000
https://doi.org/10.1177/00222194060390040701
https://doi.org/10.1037/0022-0663.94.2.291
https://doi.org/10.1037/a0033663

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 79

Bogaerds-Hazenberg, S. T., Evers-Vermeul, J., & van den Bergh, H. (2021). A meta-analysis on
the effects of text structure instruction on reading comprehension in the upper elementary

grades. Reading Research Quarterly, 56(3), 435-462. https://doi.org/10.1002/rrq.311

Bowers, P. N., Kirby, J. R., & Deacon, S. H. (2010). The effects of morphological instruction on
literacy skills: A systematic review of the literature. Review of Educational Research,

80(2), 144-179. https://doi.org/10.3102/0034654309359353

Brasili, A., Kermish-Allen, R., & Breus, S. (2023). Using a statewide landscape analysis to
inform fieldwide supports for environmental learning programs. Environmental

Education Research, 29 (3), 357-375. https://doi.org/10.1080/13504622.2022.2124235

Brown, K. J., Patrick, K. C., Fields, M. K., & Craig, G. T. (2021). Phonological awareness
materials in Utah kindergartens: A case study in the science of reading. Reading

Research Quarterly, 56(1), S249—S272. https://doi.org/10.1002/rrq.386

Cervetti, G. N., Fitzgerald, M. S., Hiebert, E. H., & Hebert, M. (2023). Meta-analysis examining
the impact of vocabulary instruction on vocabulary knowledge and skill. Reading

Psychology, 44(6), 672-709. https://doi.org/10.1080/02702711.2023.2179146

Cervetti, G. N., & Hiebert, E. H. (2019). Knowledge at the center of English language arts

instruction. The Reading Teacher, 72(4), 499-507. https://doi.org/10.1002/trtr. 1758

Chi, M. T. H. & VanLehn, K. A. (2012). Seeing deep structures from the interactions of surface
features. Educational Psychologist, 47, 177—188.

https://doi.org/10.1080/00461520.2012.695709

Chiesi, H. L., Spilich, G. J. & Voss, J. F. (1979). Acquisition of domain-related information
in relation to high and low domain knowledge. Journal of Verbal Learning and Verbal

Behavior, 18, 257-273. https://doi.org/10.1016/S0022-5371(79)90146-4



https://doi.org/10.1002/rrq.311
https://doi.org/10.3102/0034654309359353
https://doi.org/10.1080/13504622.2022.2124235
https://doi.org/10.1002/rrq.386
https://doi.org/10.1080/02702711.2023.2179146
https://doi.org/10.1002/trtr.1758
https://doi.org/10.1080/00461520.2012.695709
https://doi.org/10.1016/S0022-5371(79)90146-4

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 80

Clinton, V., Taylor, T., Bajpayee, S., Davison, M. L., Carlson, S. E., & Seipel, B. (2020).
Inferential comprehension differences between narrative and expository texts: a
systematic review and meta-analysis. Reading & Writing, 33(9), 2223-2248.

https://doi.org/10.1007/s11145-020-10044-2

Compton, L. C. F., Mitra, A., Guay, M., & Spence, L. K. (2020). A confluence of complexity:
Intersections among reading theory, neuroscience, and observations of young

readers. Reading Research Quarterly, 55, S185-S195. https://doi.org/10.1002/rrq.348

Cutler, L., & Graham, S. (2008). Primary grade writing instruction: A national survey. Journal of

Educational Psychology, 100(4), 907-919. https://doi.org/10.1037/a0012656

Davis, D. S., Jones, J. S., & Samuelson, C. (2021). Is it time for a hard conversation about cueing
systems and word reading in teacher education? Reading & Writing Quarterly, 37(4),

301-316. https://doi.org/10.1080/10573569.2020.1792813

Davis, D. S., Samuelson, C., Grifenhagen, J., Delaco, R., & Relyea, J. (2022). Getting KnERDI
with language: Examining teachers’ knowledge for enhancing reading development in
code-based and meaning-based domains. Reading Research Quarterly, 57(3), 781-804.

https://doi.org/10.1002/rrq.445

Delulio, S., Massey, D. D., Stahl, N., & King, J. (2024). Terminologically speaking, the Reading
Wars. Reading Psychology, 45(4), 386—412.

https://doi.org/10.1080/02702711.2024.2309342

DiSalle, K. & Rasinski, T. (2017). Impact of short-term intense fluency instruction on students
reading achievement: A classroom-based teacher-initiated research study. Journal of
Teacher Action Research, 3(2), 1-13.

http://www.practicalteacherresearch.com/uploads/5/6/2/4/56249715/impact_of short-



https://doi.org/10.1007/s11145-020-10044-2
https://doi.org/10.1002/rrq.348
https://doi.org/10.1037/a0012656
https://doi.org/10.1080/10573569.2020.1792813
https://doi.org/10.1002/rrq.445
https://doi.org/10.1080/02702711.2024.2309342
http://www.practicalteacherresearch.com/uploads/5/6/2/4/56249715/impact_of_short-term_intense_fluency_instruction_on_students%E2%80%99_reading_achievement-_a_classroom-based_teacher-initiated_research_study.pdf

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 81

term_intense_fluency_instruction_on_students%E2%80%99 reading_achievement-

_a_classroom-based_teacher-initiated research_study.pdf

Donegan, R. E., & Wanzek, J. (2021). Effects of reading interventions implemented for upper
elementary struggling readers: A look at recent research. Reading and Writing, 34(8),

1943—-1977. https://doi.org/10.1007/s11145-021-10123-y

Duke, N. K., & Cartwright, K. B. (2021). The science of reading progresses: Communicating
advances beyond the Simple View of Reading. Reading Research Quarterly, 56(1), S25—

S44. https://doi.org/10.1002/rrq.411

Duke, N. K., Ward, A. E., & Pearson, P. D. (2021). The science of reading comprehension

instruction. The Reading Teacher, 74(6), 663-672. https://doi.org/10.1002/trtr.1993

Edmonds, M. S., Vaughn, S., Wexler, J., Reutebuch, C., Cable, A., Tackett, K. K., &
Schnakenberg, J. W. (2009). A synthesis of reading interventions and effects on reading
comprehension outcomes for older struggling readers. Review of Educational

Research, 79(1), 262-300. https://doi.org/10.3102/0034654308325998

Ehri, L. C. (2005). Learning to read words: Theory, findings, and issues. Scientific Studies of

Reading, 9(2), 167—188. https://doi.org/10.1207/s1532799xssr0902 4

Ehri, L. C. (2014). Orthographic mapping in the acquisition of sight word reading, spelling
memory, and vocabulary learning, Scientific Studies of Reading, 18(1), 5-21.

https://doi.org/10.1080:10888438.2013.819356

Ehri, L. C. (2020). The science of learning to read words: A case for systematic phonics
instruction. Reading Research Quarterly, 55(S1), S45-S60.

https://doi.org/10.1002/rrq.334



http://www.practicalteacherresearch.com/uploads/5/6/2/4/56249715/impact_of_short-term_intense_fluency_instruction_on_students%E2%80%99_reading_achievement-_a_classroom-based_teacher-initiated_research_study.pdf
http://www.practicalteacherresearch.com/uploads/5/6/2/4/56249715/impact_of_short-term_intense_fluency_instruction_on_students%E2%80%99_reading_achievement-_a_classroom-based_teacher-initiated_research_study.pdf
https://doi.org/10.1007/s11145-021-10123-y
https://doi.org/10.1002/rrq.411
https://doi.org/10.1002/trtr.1993
https://doi.org/10.3102/0034654308325998
https://doi.org/10.1207/s1532799xssr0902_4
https://doi.org/10.1080:10888438.2013.819356
https://doi.org/10.1002/rrq.334

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 82

Ehri, L. C. (2022). What teachers need to know and do to teach letter—sounds, phonemic
awareness, word reading, and phonics. The Reading Teacher, 76, 53—61.

https://doi.org/10.1002/trtr.2095

Ehri, L. C., Nunes, S. R., & Stahl, S. A. (2001a). Systematic phonics instruction helps students
learn to read: evidence from the National Reading Panel’s meta-analysis. Review of

Educational Research, 71(3), 393—447. https://doi.org/10.3102/00346543071003393

Ehri, L. C., Nunes, S. R., & Willows, D. M. (2001b). Phonemic awareness instruction helps
children learn to read: evidence from the National Reading Panel’s meta-
analysis. Reading Research Quarterly, 36(3), 250-287.

https://doi.org/10.1598/RR(Q.36.3.2

Elbaum, B., Vaughn, S., & Hughes, M. T. (2000). How effective are one-to-one tutoring
programs in reading for elementary students at risk for reading failure? A meta-analysis
of the intervention research. Journal of Educational Psychology, 92(4), 605-619.

https://doi.org/10.1037/0022-0663.92.4.605

Ellis, C., Holston, S., Drake, G., Putman, H., Swisher, A., & Peske, H. (2023). Teacher prep
review: Strengthening elementary reading instruction. Washington, DC: National

Council on Teacher Quality. https://files.eric.ed.gov/fulltext/ED628762.pdf

Ely, E., Alves, K. D., Dolenc, N. R., Sebolt, S., & Walton, E. A. (2018). Classroom simulation to
prepare teachers to use evidence-based comprehension practices. Journal of Digital
Learning in Teacher Education, 34(2), 71-87.

https://doi.org/10.1080/21532974.2017.1399487



https://doi.org/10.1002/trtr.2095
https://doi.org/10.3102/00346543071003393
https://doi.org/10.1598/RRQ.36.3.2
https://doi.org/10.1037/0022-0663.92.4.605
https://files.eric.ed.gov/fulltext/ED628762.pdf
https://doi.org/10.1080/21532974.2017.1399487

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 83

Erbeli, F., Rice, M., Xu, Y., Bishop, M. E. & Goodrich, J. M. (2024) A meta-analysis on the
optimal cumulative dosage of early phonemic awareness instruction. Scientific Studies of

Reading. https://doi.org/10.1080/10888438.2024.2309386

Filderman, M.J., Austin, C.R., Boucher, A.N., O'Donnell, K. & Swanson, E. (2022). A meta-
analysis of the effects of reading comprehensions on the reading comprehension
outcomes of struggling readers in third through 12th grades. Exceptional Children, 88(2)

163-184. https://doi.org/10.1177/00144029211050860

Foorman, B., Beyler, N., Borradaile, K., Coyne, M., Denton, C. A., Dimino, J., Furgeson, J.,
Hayes, L., Henke, J., Justice, L., Keating, B., Lewis, W., Sattar, S., Streke, A., Wagner,
R., & Wissel, S. (2016). Foundational skills to support reading for understanding in
kindergarten through 3rd grade. National Center for Education Evaluation and Regional
Assistance (NCEE), Institute of Education Sciences, U.S. Department of Education.

https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/wwc_foundationalreading_040717.pdf

Fritton, L., Mcllraith, A. L. & Wood, C. L. (2018). Shared book reading interventions with
English learners: A meta-analysis. Review of Educational Research, 88(5), 712-751.

https://doi.org/10.3102/0034654318790909

Fuchs, D., & Fuchs, L. S. (2017). Critique of the national evaluation of response to intervention:
A case for simpler frameworks. Exceptional Children, 8§3(3), 255-268.

https://doi.org/10.1177/0014402917693580

Gersten, R., Compton, D., Connor, C. M., Dimino, J., Santoro, L., Linan-Thompson, S., & Tilly,
W. D. (2009). Assisting students struggling with reading: Response to Intervention and
multi-tier intervention for reading in the primary grades. A practice guide. (NCEE 2009-

4045). National Center for Education Evaluation and Regional Assistance, Institute of


https://doi.org/10.1080/10888438.2024.2309386
https://doi.org/10.1177/00144029211050860
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/wwc_foundationalreading_040717.pdf
https://doi.org/10.3102/0034654318790909
https://doi.org/10.1177/0014402917693580

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 84

Education Sciences, U.S. Department of Education.

https://ies.ed.gov/ncee/ WWC/Docs/PracticeGuide/rti_reading_pg_021809.pdf

Gersten, R., Haymond, K., Newman-Gonchar, R., Dimino, J., & Jayanthi, M. (2020). Meta-
analysis of the impact of reading interventions for students in the primary grades. Journal
of Research on Educational Effectiveness, 13(2), 401-427.

https://doi.org/10.1080/19345747.2019.1689591

Giambo, D. A., & McKinney, J. D. (2004). The effects of a phonological awareness intervention
on the oral English proficiency of Spanish-speaking kindergarten children. TESOL

Quarterly, 38(1), 95—117. https://doi.org/10.2307/3588260

Gilbert, J., & Graham, S. (2010). Teaching writing to elementary students in grades 4-6: A
national survey. Elementary School Journal, 110(4), 494-518.

https://doi.org/10.1086/651193

Gillespie, A., & Graham, S. (2014). A meta-analysis of writing interventions for students with
learning disabilities. Exceptional Children, 80(4), 454—473.

https://doi.org/10.1177/0014402914527238

Goldberg, M., & Goldenberg, C. (2022). Lessons learned? Reading Wars, Reading First, and a

way forward. The Reading Teacher, 75(5), 621-630. https://doi.org/10.1002/trtr.2079

Goodwin, A. P., & Jiménez, R. T. (2020). The science of reading: Supports, critiques, and
questions.: An executive summary of the Reading Research Quarterly special issue.

International Literacy Association. https://www.literacyworldwide.org/docs/default-

source/resource-documents/rrq-sor-executive-summary.pdf

Gough, P. B. & Tunmer, W. E. (1986). Decoding, reading, and reading disability. RASE:

Remedial & Special Education, 7(1), 6-10.


https://ies.ed.gov/ncee/WWC/Docs/PracticeGuide/rti_reading_pg_021809.pdf
https://doi.org/10.1080/19345747.2019.1689591
https://doi.org/10.2307/3588260
https://doi.org/10.1086/651193
https://doi.org/10.1177/0014402914527238
https://doi.org/10.1002/trtr.2079
https://www.literacyworldwide.org/docs/default-source/resource-documents/rrq-sor-executive-summary.pdf
https://www.literacyworldwide.org/docs/default-source/resource-documents/rrq-sor-executive-summary.pdf

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 85

Graham, S. (2020). The sciences of reading and writing must become more fully

integrated. Reading Research Quarterly, 55, S35-S44. https://doi.org/10.1002/rrq.332

Graham, S., Aitken, A. A., Hebert, M., Camping, A., Santangelo, T., Harris, K. R., Eustice, K.,
Sweet, J. D., & Ng, C. (2021). Do children with reading difficulties experience writing
difficulties? A meta-analysis. Journal of Educational Psychology, 113(8), 1481-1506.

https://doi.org/10.1037/edu0000643

Graham, S., Bollinger, A., Booth Olson, C., D’Aoust, C., MacArthur, C., McCutchen, D., &
Olinghouse, N. (2012). Teaching elementary school students to be effective writers.: A
practice guide. National Center for Education Evaluation and Regional Assistance,
Institute of Education Sciences, U.S. Department of Education.

https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/ WWC_Elem_Writing PG_Dec182018.

pdf.

Graham, S., Bruch, J., Fitzgerald, J., Friedrich, L., Furgeson, J., Greene, K., Kim, J., Lyskawa, J.,
Olson, C.B., & Smither Wulsin, C. (2016). Teaching secondary students to write
effectively. National Center for Education Evaluation and Regional Assistance (NCEE),
Institute of Education Sciences, U.S. Department of Education.

https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/508  WWCPG_SecondaryWriting 1227

19.pdf

Graham, S., Collins, A. A., & Rigby-Wills, H. (2017). Writing characteristics of students with
learning disabilities and typically achieving peers: A meta-analysis. Exceptional

Children, 83(2), 199-218. https://doi.org/10.1177/0014402916664070



https://doi.org/10.1002/rrq.332
https://doi.org/10.1037/edu0000643
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Elem_Writing_PG_Dec182018.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC_Elem_Writing_PG_Dec182018.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/508_WWCPG_SecondaryWriting_122719.pdf
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/508_WWCPG_SecondaryWriting_122719.pdf
https://doi.org/10.1177/0014402916664070

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 86

Graham, S., Fishman, E. J., Reid, R., & Hebert, M. (2016). Writing characteristics of students
with Attention Deficit Hyperactive Disorder: A meta-analysis. Learning Disabilities

Research & Practice, 31(2), 75-89. https://doi.org/10.1111/1drp.12099

Graham, S., & Hebert, M. (2011). Writing to read: A meta-analysis of the impact of writing and
writing instruction on reading. Harvard Educational Review, 81(4), 710-744.

https://doi.org/10.17763/haer.81.4.t2k0m13756113566

Graham, S., Hebert, M., Fishman, E., Ray, A. B., & Rouse, A. G. (2020a). Do children classified
with specific language impairment have a learning disability in writing? A meta-analysis.
Journal of Learning Disabilities, 53(4), 292-310.

https://doi.org/10.1177/0022219420917338

Graham, S., Hebert, M., & Harris, K. R. (2015). Formative assessment and writing. Elementary

School Journal, 115(4), 523-547. https://doi.org/10.1086/681947

Graham, S., Kim, Y.-S., Cao, Y., Lee, W., Tate, T., Collins, P., Cho, M., Moon, Y., Chung, H.
Q., & Olson, C. B. (2023a). A meta-analysis of writing treatments for students in grades
6—12. Journal of Educational Psychology, 115(7), 1004—1027.

https://doi.org/10.1037/edu0000819

Graham, S., Kiuhara, S. A., & MacKay, M. (2020b). The effects of writing on learning in
science, social studies, and mathematics: A meta-analysis. Review of Educational

Research, 90(2), 179-226. https://doi.org/10.3102/0034654320914744

Graham, S., Liu, X., Aitken, A., Ng, C., Bartlett, B., Harris, K. R., & Holzapfel, J. (2017).
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



https://doi.org/10.1111/ldrp.12099
https://doi.org/10.17763/haer.81.4.t2k0m13756113566
https://doi.org/10.1177/0022219420917338
https://doi.org/10.1086/681947
https://doi.org/10.1037/edu0000819
https://doi.org/10.3102/0034654320914744
https://doi.org/10.1002/rrq.194

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 87

Graham, S., Liu, X., Bartlett, B., Ng, C., Harris, K. R., Aitken, A., Barkel, A., Kavanaugh, C., &
Talukdar, J. (2018). Reading for writing: A meta-analysis of the impact of reading
interventions on writing. Review of Educational Research, 88(2), 243-284.

https://doi.org/10.3102/0034654317746927

Graham, S., McKeown, D., Kiuhara, S., & Harris, K. R. (2012). A meta-analysis of writing
instruction for students in the elementary grades. Journal of Educational Psychology,

104(4), 879-896. https://doi.org/10.1037/a0029185

Graham, S., & Perin, D. (2007a). A meta-analysis of writing instruction for adolescent students.

Journal of Educational Psychology, 99(3), 445—476. https://doi.org/10.1037/0022-

0663.99.3.445
Graham, S., & Perin, D. (2007b). What we know, what we still need to know: Teaching
adolescents to write. Scientific Studies of Reading, 11(4), 313-335.

https://doi.org/10.1080/10888430701530664

Graham, S., & Sandmel, K. (2011). The process writing approach: A meta-analysis. Journal of

Educational Research, 104(6), 396—407. https://doi.org/10.1080/00220671.2010.488703
Graham, S., Silva, M., & Restrepo, A. (2023b). Reading intervention research with emergent
bilingual students: A meta-analysis. Reading and Writing, 36(9), 2433—

2464. https://doi.org/10.1007/s11145-022-10399-8

Guthrie, J. T., McRae, A. & Klauda, S. L. (2007). Contributions of concept-oriented reading

instruction to knowledge about interventions for motivations in reading. Educational

Psychologist, 42, 237 — 250. https://doi.org/10.1080/00461520701621087
Guthrie, J. T., & Wigtfield, A. (1999). How motivation fits into a science of reading. Scientific

Studies of Reading, 3(3), 199-205. https://doi.org/10.1207/s1532799xssr0303 1



https://doi.org/10.3102/0034654317746927
https://doi.org/10.1037/a0029185
https://doi.org/10.1037/0022-0663.99.3.445
https://doi.org/10.1037/0022-0663.99.3.445
https://doi.org/10.1080/10888430701530664
https://doi.org/10.1080/00220671.2010.488703
https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.1007%2Fs11145-022-10399-8&data=05%7C02%7Cjstrong3%40buffalo.edu%7Cd0accfd9767e4027928608dc706b2c14%7C96464a8af8ed40b199e25f6b50a20250%7C0%7C0%7C638508852809243436%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=a0WimaVblp8QwfAh56mXloGy%2BFUPGa7Cy2yAmJ1o%2FoE%3D&reserved=0
https://psycnet.apa.org/doi/10.1080/00461520701621087
https://psycnet.apa.org/doi/10.1207/s1532799xssr0303_1

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 88

Guthrie, J. T., & Wigtfield, A. (2000). Engagement and motivation in reading. In M.L. Kamil,
P.B Mosenthal, P.D. Pearson, & R. Barr (Eds.), Handbook of reading research, Vol. III.
Lawrence Erlbaum Associates Publishers (pp. 403-422).

Guthrie, J. T., Wigfield, A., Barbosa, P., Perencevich, K. C., Taboada, A., Davis, M. H.,
Scafiddi, N. T., & Tonks, S. (2004). Increasing reading comprehension and engagement
through concept-oriented reading instruction. Journal of Educational Psychology, 96(3),

403. https://doi.org/10.1037/0022-0663.96.3.403

Hadley, E. B., Barnes, E. M., & Hwang, H. (2023). Toward a theory of language development in
early childhood classrooms: A systematic review of teacher language practices and child
oral language outcomes. Early Education and Development, 34(4), 862-884.

https://doi.org/10.1080/10409289.2022.2074203

Hadley, E. B., Barnes, E. M., Wiernik, B., & Raghaven, M. (2022). Examining teacher language
practices in early childhood classrooms: A meta-analysis. Early Childhood Research

Quarterly, 59, 186-202. http://doi.org/10.1061/j.ecresq.2021.12.002

Hall, C., Dahl-Leonard, K., Cho, E., Solari, E. J., Capin, P., Conner, C. L., Henry, A. R., Cook,
L., Hayes, L., Vargas, 1., Richmond, C. L., & Kehoe, K. F. (2023). Forty years of reading
intervention research for elementary students with or at risk for dyslexia: A systematic
review and meta-analysis. Reading Research Quarterly, 58(2), 285-312.

https://doi.org/10.1002/rrq.477

Hall, C., Roberts G. J., Cho, E., McCulley, L. V., Carroll, M., & Vaughn, S. (2017). Reading
instruction for English learners in the middle grades: A meta-analysis. Educational

Psychology Review, 29(4), 763-794. https://doi.org/10.1007/s10648-016-9372-4



https://doi.org/10.1037/0022-0663.96.3.403
https://doi.org/10.1080/10409289.2022.2074203
http://doi.org/10.1061/j.ecresq.2021.12.002
https://doi.org/10.1002/rrq.477
https://doi.org/10.1007/s10648-016-9372-4

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 89

Hattan, C., Alexander, P. A., & Lupo, S. M. (2023). Leveraging what students know to make

sense of texts: What the research says about prior knowledge activation. Review of

Educational Research, 94(1), 1-39. https://doi.org/10.3102/003465432211484
Hebert, M., Bohaty, J. J., Nelson, J. R., & Brown, J. (2016). The effects of text structure

instruction on expository reading comprehension: A meta-analysis. Journal of

Educational Psychology, 108(5), 609-629. https://doi.org/10.1037/edu0000082
Hebert, M., Kearns, D. M., Baker Hayes, J., Bazis, P., & Cooper, S. (2018). Why children with

dyslexia struggle with writing and how to help them. Language, Speech & Hearing

Services in Schools, 49(4), 843—863. https://doi.org/10.1044/2018 LSHSS-DYSLC-18-

0024
Hebert, M., Simpson, A., & Graham, S. (2013). Comparing effects of different writing activities

on reading comprehension: A meta-analysis. Reading & Writing, 26(1), 111-138.

https://doi.org/10.1007/s11145-012-9386-3

Hindman, A. H., Morrison, F. J., Connor, C. M., & Connor, J. A. (2020). Bringing the science of
reading to preservice elementary teachers: Tools that bridge research and
practice. Reading Research Quarterly, 55(S1), S197-S206.

https://doi.org/10.1002/rrq.345

Hoover, W. A., & Gough, P. B. (1990). The simple view of reading. Reading and Writing: An

Interdisciplinary Journal, 2(2), 127-160. https://doi.org/10.1007/BF00401799
Hoover, W. A., & Tunmer, W. E. (2018). The simple view of reading: Three assessments of its
adequacy. Remedial and Special Education, 39(5), 304-312.

https://doi.org/10.1177/0741932518773154



https://doi.org/10.3102/00346543221148478
https://doi.org/10.1037/edu0000082
https://doi.org/10.1044/2018_LSHSS-DYSLC-18-0024
https://doi.org/10.1044/2018_LSHSS-DYSLC-18-0024
https://doi.org/10.1007/s11145-012-9386-3
https://doi.org/10.1002/rrq.345
https://doi.org/10.1007/BF00401799
https://doi.org/10.1177/0741932518773154

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 90

Huddle, S., Hosp, J., Watt, S. (2017). Reading interventions for adolescent English language
learners with reading difficulties: A synthesis of the evidence. Multiple Voices for
Ethnically Diverse Exceptional Learners, 17(2),2017, 3—18.

https://doi.org/10.56829/2158-396x.17.2.3

Hudson, A. K. (2023). Upper elementary teachers’ knowledge of reading comprehension,
classroom practice, and student’s performance in reading comprehension. Reading

Research Quarterly, 58(3), 351-360. https://doi.org/10.1002/rrq.491

Hudson, A., Koh P. W., Moore K. A., & Binks-Cantrell E. (2020). Fluency interventions for
elementary students with reading difficulties: A synthesis of research from 2000-2019.

Education Sciences, 10(3), 52. https://doi.org/10.3390/educsci10030052

Hudson, A. K., Moore, K. A., Han, B., Wee Koh, P., Binks-Cantrell, E., & Malatesha Joshi, R.
(2021). Elementary teachers’ knowledge of foundational literacy skills: A critical piece of
the puzzle in the science of reading. Reading Research Quarterly, 56(1), S287-S315.

https://doi.org/10.1002/rrq.408

Hwang, H. J., Cabell, S. Q., & Joyner, R. E. (2022). Effects of integrated literacy and content-
area instruction on vocabulary and comprehension in the elementary years: A meta-
analysis. Scientific Studies of Reading, 26(3), 223-249.

https://doi.org/10.1080/10888438.2021.1954005

Hwang, H. J., Cabell, S. Q., & Joyner, R. E. (2023). Does cultivating content knowledge during
literacy instruction support vocabulary and comprehension in the elementary school
years? A systematic review. Reading Psychology, 44(2),145-174,

https://doi.org/10.1080/02702711.2022.2141397



https://doi.org/10.56829/2158-396x.17.2.3
https://doi.org/10.1002/rrq.491
https://doi.org/10.3390/educsci10030052
https://doi.org/10.1002/rrq.408
https://doi.org/10.1080/10888438.2021.1954005
https://doi.org/10.1080/02702711.2022.2141397

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 91

International Literacy Association & National Council of Teachers of English. (2017). Literacy
teacher preparation [Research advisory]. Newark, DE; Urbana, IL: Authors.

https://www.literacyworldwide.org/docs/default-source/where-we-stand/ila-ncte-teacher-

prep-advisory.pdf

Kambach, A. E., & Mesmer, H. A. (2024), Comprehension for emergent readers: Revisiting the

reading rope. The Reading Teacher. https://doi.org/10.1002/trtr.2315

Kamil, M. L., Borman, G. D., Dole, J., Kral, C. C., Salinger, T., & Torgesen, J. (2008).
Improving adolescent literacy: Effective classroom and intervention practices: A practice
guide. National Center for Education Evaluation and Regional Assistance, Institute of
Education Sciences, U.S. Department of Education.

https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/adlit_pg 082608.pdf

Kearns, D. M., & Cooper Borkenhagen, M. J. (2024). Following the rules in an unruly writing
system: The cognitive science of learning to read English. The Reading Teacher, 77(5),

712-726. https://doi.org/10.1002/trtr.2299

Kehoe, K. F., & McGinty, A. S. (2024). Exploring teachers’ reading knowledge, beliefs and
instructional practice. Journal of Research in Reading, 47(1), 63—82.

https://doi.org/10.1111/1467-9817.12440

Kent, S. C., & Wanzek, J. (2016). The relationship between component skills and writing quality
and production across developmental levels. Review of Educational Research, 86(2),

570-601. https://doi.org/10.3102/0034654315619491

Kieffer, M. J., & Lesaux, N. K. (2012). Knowledge of words, knowledge about words:
Dimensions of vocabulary in first and second language learners in sixth grade. Reading

and Writing, 25, 347-373. https://doi.org/10.1007/s11145-010-9272-9



https://www.literacyworldwide.org/docs/default-source/where-we-stand/ila-ncte-teacher-prep-advisory.pdf
https://www.literacyworldwide.org/docs/default-source/where-we-stand/ila-ncte-teacher-prep-advisory.pdf
https://doi.org/10.1002/trtr.2315
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/adlit_pg_082608.pdf
https://doi.org/10.1002/trtr.2299
https://doi.org/10.1111/1467-9817.12440
https://doi.org/10.3102/0034654315619491
https://psycnet.apa.org/doi/10.1007/s11145-010-9272-9

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 92

Kim, J. S. Burkhauser, M. A., Mesite, L. M., Asher, C. A., Relyea, J. E., Fitzgerald, J., &
Elmore, J. (2021a). Improving reading comprehension, science domain knowledge, and
reading engagement through a first-grade content literacy intervention. Journal of

Educational Psychology, 113(1) 3-26. https://doi.org/10.1037/edu0000465

Kim, J. S., Relyea, J. E., Burkhauser, M. A., Scherer, E., & Rich, P. (2021b) Improving
elementary grade students' science and social studies vocabulary knowledge depth,
reading comprehension, and argumentative writing: A conceptual replication.

Educational Psychology Review, 33(4), 1935-1964. https://doi.org/10.1007/s10648-021-

09609-6
Kim, Y.-S.G., & Zagata, E. (2024), Enhancing reading and writing skills through systematically

integrated instruction. The Reading Teacher. https://doi.org/10.1002/trtr.2307

Kintsch, W. (1988). The role of knowledge in discourse comprehension: a construction-

integration model. Psychological Review, 95, 163—182. https://doi.org/10.1037/0033-

295X.95.2.163
Kuder, S. J. (2017). Vocabulary instruction for secondary students with reading disabilities: An
updated research review. Learning Disability Quarterly, 40(3), 155-

164. https://doi.org/10.1177/0731948717690113

Kuhn, M. R., & Stahl, S. A. (2003). Fluency: A review of developmental and remedial practices.

Journal of Educational Psychology, 95(1),3-21. 10.1037/0022-0663.95.1.3

LaBerge, D., & Samuels, S. J. (1974). Toward a theory of automatic information processing in

reading. Cognitive Psychology, 6(2), 293—323. https://doi.org/10.1016/0010-

0285(74)90015-2



https://doi.org/10.1037/edu0000465
https://doi.org/10.1007/s10648-021-09609-6
https://doi.org/10.1007/s10648-021-09609-6
https://doi.org/10.1002/trtr.2307
https://doi.org/10.1037/0033-295X.95.2.163
https://doi.org/10.1037/0033-295X.95.2.163
https://doi.org/10.1177/0731948717690113
https://doi-org.ezproxy.oswego.edu/10.1037/0022-0663.95.1.3
https://doi.org/10.1016/0010-0285(74)90015-2
https://doi.org/10.1016/0010-0285(74)90015-2

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 93

Lacina, J., & Block, C. C. (2011). What matters most in distinguished literacy teacher education
programs? Journal of Literacy Research, 43(4), 319-351.

https://doi.org/10.1177/1086296X11422033

Lee, O., Llosa, L., Grapin, S., Haas, A., & Goggins, M. (2019). Science and language integration
with English learners: A conceptual framework guiding instructional materials

development. Science Education, 103(2), 317-337. https://doi.org/10.1002/sce.21498

Lesaux, N. K., & Carr, K. C. (2024). Science of reading: What is it?. New York State Education

Department. https://www.nysed.gov/sites/default/files/programs/standards-

instruction/literacy-brief-1.pdf

Lesaux N. K., Kieffer M. J., Faller S., Kelley J. G. (2010). The effectiveness and ease of
implementation of an academic vocabulary intervention for linguistically diverse students
in urban middle schools. Reading Research Quarterly, 45, 196-228.

Lesaux, N. K., Kieffer, M. J., Kelley, J. G., & Harris, J. R. (2014). Effects of academic
vocabulary instruction for linguistically diverse adolescents: Evidence from a randomized
field trial. American Educational Research Journal, 51(6), 1159-1194.

https://doi.org/10.3102/0002831214532165

Ludwig, C., Guo, K., Georgiou, G. K. (2019). Are reading interventions for English language
learners effective? A meta-analysis. Journal of Learning Disabilities, 52(3), 220-231.

https://doi.org/10.1177/0022219419825855

Manyak, P. C., Baumann, J. F., & Manyak, A. (2018). Morphological analysis instruction in the
elementary grades: Which morphemes to teach and how to teach them. Reading

Teacher, 72(3), 289-300. https://doi.org/10.1002/trtr.1713



https://doi.org/10.1177/1086296X11422033
https://doi.org/10.1002/sce.21498
https://www.nysed.gov/sites/default/files/programs/standards-instruction/literacy-brief-1.pdf
https://www.nysed.gov/sites/default/files/programs/standards-instruction/literacy-brief-1.pdf
https://doi.org/10.3102/0002831214532165
https://doi.org/10.1177/0022219419825855
https://doi.org/10.1002/trtr.1713

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 94

Marulis, L. M., & Neuman, S. B. (2013). How vocabulary interventions affect young children at
risk: A meta-analytic review. Journal of Research on Educational Effectiveness, 6(3),

223-262. https://doi.org/10.1080/19345747.2012.755591

Marulis, L. M. & Neuman, S. B. (2010). The effects of vocabulary intervention on young
children's word learning: A meta-analysis. Review of Educational Research, 80, 300—

335. https://doi.org/10.3102/0034654310377087

McBreen, M. & Savage, R. (2020). The impact of motivational reading instruction on the
reading achievement and motivation of students: A systematic review and meta-analysis.

Educational Psychology Review, 22, 1125-1163. https://doi.org/10.1007/s10648-020-

09584-4
Melby-Lervag, M., Lyster, S.-A. H., & Hulme, C. (2012). Phonological skills and their role in
learning to read: A meta-analytic review. Psychological Bulletin, 138(2), 322—-352.

https://doi.org/10.1037/a0026744

Mesmer, H. A., & Kambach, A. (2022). Beyond labels and agendas: Research teachers need to
know about phonics and phonological awareness. Reading Teacher, 76(1), 62—72.

https://doi.org/10.1002/trtr.2102

Morphy, P., & Graham, S. (2012). Word processing programs and weaker writers/readers: a
meta-analysis of research findings. Reading & Writing, 25(3), 641-678.

https://doi.org/10.1007/s11145-010-9292-5

Murphy, P. K., Wilkinson, I. A. G., 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.

https://doi.org/10.1037/a0015576



https://doi.org/10.1080/19345747.2012.755591
https://psycnet.apa.org/doi/10.3102/0034654310377087
https://doi.org/10.1007/s10648-020-09584-4
https://doi.org/10.1007/s10648-020-09584-4
https://doi.org/10.1037/a0026744
https://doi.org/10.1002/trtr.2102
https://doi.org/10.1007/s11145-010-9292-5
https://doi.org/10.1037/a0015576

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 95

National Academies of Sciences, Engineering, and Medicine (2018). How people learn I1:
Learners, contexts, and cultures. The National Academies Press.

https://doi.org/10.17226/24783

National Reading Panel (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: Reports of the subgroups. National Institute of
Child and Human Development Clearinghouse.

https://www.nichd.nih.gov/sites/default/files/publications/pubs/nrp/documents/report.pdf

Neitzel, A. J., Lake, C., Pellegrini, M., & Slavin, R. E. (2022). A synthesis of quantitative
research on programs for struggling readers in elementary schools. Reading Research

Quarterly, 57(1), 149—-179. https://doi.org/10.1002/rrq.379

New York State Literacy Initiative (2024). The science of reading literacy briefs. New Y ork

State Education Department. https://www.nysed.gov/curriculum-instruction/literacy-

briefs
O'Reilly, T. O., 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. https://doi.org/10.1177/0956797619862276

Pearson, P. D., Hansen, J. & Gordon, C. (1979). The effect of background knowledge on
young children’s comprehension of explicit and implicit information. Journal of Reading

Behavior, 11(3), 201 — 209. https://doi.org/10.1080/10862967909547324

Perfetti, C. (2007). Reading ability: Lexical quality to comprehension. Scientific Studies of

Reading, 11(4), 357-383. https://doi.org/10.1080/10888430701530730



https://doi.org/10.17226/24783
https://www.nichd.nih.gov/sites/default/files/publications/pubs/nrp/documents/report.pdf
https://doi.org/10.1002/rrq.379
https://www.nysed.gov/curriculum-instruction/literacy-briefs
https://www.nysed.gov/curriculum-instruction/literacy-briefs
https://doi.org/10.1177/0956797619862276
https://doi.org/10.1080/10862967909547324
https://doi.org/10.1080/10888430701530730

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 96

Perfetti, C., & Stafura, J. (2014). Word knowledge in a theory of reading comprehension.
Scientific Studies of Reading, 18(1), 22-37.

https://doi.org/10.1080/10888438.2013.827687

Peng, P., Wang, W., Filderman, M., Zhang, W., & Lin, L. (2023). The active ingredient in
reading comprehension strategy instruction for struggling readers: A Bayesian network
meta-analysis. Review of Educational Research, 94(2), 228-267.

https://doi.org/10.3102/00346543231171345

Piasta, S. B., & Hudson, A. K. (2022). key knowledge to support phonological awareness and

phonics instruction. Reading Teacher, 76(2), 201-210. https://doi.org/10.1002/trtr.2093

Pikulski, J. J., & Chard, D. J. (2005). Fluency: Bridge between decoding and reading

comprehension. The Reading Teacher, 58(6), 510-519. https://doi.org/10.1598/RT.58.6.2

Pugh, A., Kearns, D. M., & Hiebert, E. H. (2023). Text types and their relation to efficacy in
beginning reading interventions. Reading Research Quarterly, 58(4), 710-732.

https://doi.org/10.1002/rrg.513

Puranik, C. S., Petscher, Y., Otaiba, S. A., Catts, H. W., & Lonigan, C. J. (2008). Development
of oral reading fluency in children with speech or language impairments: A growth curve
analysis. Journal of Learning Disabilities, 41(6), 545-560.

https://doi.org/10.1177/0022219408317

Pyle, N., Vasquez, A. C., Lignugaris/Kraft, B., Gillam, S. L., Reutzel, D. R., Olszewski, A.,
Segura, H., Hartzheim, D., Laing, W., & Pyle, D. (2017). Effects of expository text
structure interventions on comprehension: A meta-analysis. Reading Research Quarterly,

52(4), 469-501. https://doi.org/10.1002/rrq.179



https://doi.org/10.1080/10888438.2013.827687
https://doi.org/10.3102/00346543231171345
https://doi.org/10.1002/trtr.2093
https://doi.org/10.1598/RT.58.6.2
https://doi.org/10.1002/rrq.513
https://doi.org/10.1177/0022219408317
https://doi.org/10.1002/rrq.179

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 97

Rasinski, T., Rikli, A., Johnston, S. (2009). Reading fluency: More than automaticity, more than
a concern for the primary grades. Literacy Research and Instruction, 48(4), 350-361.
Recht, D. R. & Leslie, L. (1988). Effect of prior knowledge on good and poor readers’ memory

of text. Journal of Educational Psychology, 80(1), 16 — 20. https://doi.org/10.1037/0022-

0663.80.1.16

Rehfeld, D. M., Kirkpatrick, M., O'Guinn, N., & Renbarger, R. (2022). A meta-analysis of
phonemic awareness instruction provided to children suspected of having a reading
disability. Language, speech, and hearing services in schools, 53(4), 1177-1201.

https://doi.org/10.1044/2022 LSHSS-21-00160

Rice, M., Erbeli, F., Thompson, C.G., Sallese, M.R. and Fogarty, M. (2022). Phonemic
awareness: A meta-analysis for planning effective instruction. Reading Research

Quarterly, 57, 1259-1289. https://doi.org/10.1002/rrq.473

Rice, M., & Wijekumar, K. (2024). Inference skills for reading: A meta-analysis of instructional
practices. Journal of Educational Psychology, 116(4), 569-589.

https://doi.org/10.1037/edu0000855

Risko, V. J., & Reid, L. (2019). What really matters for literacy teacher preparation? Reading

Teacher, 72(4), 423—429. https://doi.org/10.1002/trtr.1769

Risko, V. J., Roller, C. M., Cummins, C., Bean, R. M., Block, C. C., Anders, P. L., & Flood, J.
(2008). A critical analysis of research on reading teacher education. Reading Research

Quarterly, 43(3), 252-288. https://doi.org/10.1598/RR0.43.3.3

Roberts, G. J., Dumas, D. G., McNeish, D., & Cot¢, B. (2022). Understanding the dynamics of
dosage response: A nonlinear meta-analysis of recent reading interventions. Review of

Educational Research, 92(2), 209-248. https://doi.org/10.3102/00346543211051423



https://doi.org/10.1037/0022-0663.80.1.16
https://doi.org/10.1037/0022-0663.80.1.16
https://doi.org/10.1044/2022_LSHSS-21-00160
https://doi.org/10.1002/rrq.473
https://psycnet.apa.org/doi/10.1037/edu0000855
https://doi.org/10.1002/trtr.1769
https://doi.org/10.1598/RRQ.43.3.3
https://doi.org/10.3102/00346543211051423

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 98

Roberts, G., Torgesen, J. K., Boardman, A., & Scammacca, N. (2008). Evidence-based strategies
for reading instruction of older students with learning disabilities. Learning Disabilities

Research & Practice, 23(2), 63—69. https://doi.org/10.1111/].1540-5826.2008.00264.x

Rogers, L. A., & Graham, S. (2008). A meta-analysis of single subject design writing
intervention research. Journal of Educational Psychology, 100(4), 879-906.

https://doi.org/10.1037/0022-0663.100.4.879

Saddler, B., & Graham, S. (2005). The effects of peer-assisted sentence-combining instruction on
the writing performance of more and less skilled young writers. Journal of Educational

Psychology, 97(1), 43-54. https://doi.org/10.1037/0022-0663.97.1.43

Salinger, T., Mueller, L., Song, M., Jin, Y., Zmach, C., Toplitz, M., Partridge, M., & Bickford,
A. Study of teacher preparation in early reading instruction (NCEE 2010-4036).
Washington, DC: National Center for Education Evaluation and Regional Assistance,

Institute of Education Sciences, U.S. Department of Education.

https://ies.ed.gov/ncee/pubs/20104036/pdf/20104036.pdf

Samuels, S. J. (1997). The method of repeated readings. The Reading Teacher, 50, 376-381.
Santangelo, T., & Graham, S. (2016). A comprehensive meta-analysis of handwriting instruction.

Educational Psychology Review, 28(2), 225-265. https://doi.org/10.1007/s10648-015-

9335-1

Savage, R. & Blair, R. & Rvachew, S. (2006). Rimes are not necessarily favored by prereaders:

Evidence from meta and epilinguistic phonological tasks. Journal of Experimental Child

Psychology, 94, 183-205. https://10.1016/].jecp.2006.03.005
Savage, R., Georgiou, G., Parrila, R. & Maiorino, K. (2018). Preventative reading interventions

teaching direct mapping of graphemes in texts and set-for-variability aid at-risk learners,


https://doi.org/10.1111/j.1540-5826.2008.00264.x
https://doi.org/10.1037/0022-0663.100.4.879
https://doi.org/10.1037/0022-0663.97.1.43
https://ies.ed.gov/ncee/pubs/20104036/pdf/20104036.pdf
https://doi.org/10.1007/s10648-015-9335-1
https://doi.org/10.1007/s10648-015-9335-1
https://10.0.3.248/j.jecp.2006.03.005

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 99

Scientific Studies of Reading, 22(3), 225-247,

http://doi.org/10.1080/10888438.2018.1427753

Scammacca, N. K., Roberts, G., Vaughn, S., & Stuebing, K. K. (2015). A meta-analysis of
interventions for struggling readers in grades 4-12: 1980-2011. Journal of Learning

Disabilities, 48(4), 369-390. https://doi.org/10.1177/0022219413504995

Scarborough, H. S. (2001). Connecting early language and literacy to later reading (dis)abilities:
Evidence, theory, and practice. In S. Neuman & D. Dickinson (Eds.), Handbook for
research in early literacy. Guilford Press.

Schneider, W., Korkel, J., & Weinert, F. E. (1989). Domain-specific knowledge and
memory performance: A comparison of high- and low-aptitude children. Journal of

Educational Psychology, 81, 306 — 312. https://doi.org/10.1037/0022-0663.81.3.306

Seidenberg, M. S., Cooper Borkenhagen, M., & Kearns, D. M. (2020). Lost in translation?
Challenges in connecting reading science and educational practice. Reading Research

Quarterly, 55(5S1), S119-S130. https://doi.org/10.1002/rrq.341

Shanahan, T. (2020). What constitutes a science of reading instruction? Reading Research

Quarterly, 55, S235-S247. https://doi.org/10.1002/rrq.349

Shanahan, T. (2023). A review of the evidence on tier 1 instruction for readers with dyslexia.

Reading Research Quarterly, 58, 268-284. https://doi.org/10.1002/rrq.438
Shanahan, T., Callison, K., Carriere, C., Duke, N. K., Pearson, P. D., Schatschneider, C., &
Torgesen, J. (2010). Improving reading comprehension in kindergarten through 3rd
grade: A practice guide. National Center for Education Evaluation and Regional
Assistance, Institute of Education Sciences, U.S. Department of Education.

https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/readingcomp_pg_092810.pdf



http://doi.org/10.1080/10888438.2018.1427753
https://doi.org/10.1177/0022219413504995
https://doi.org/10.1037/0022-0663.81.3.306
https://doi.org/10.1002/rrq.341
https://doi.org/10.1002/rrq.349
https://doi.org/10.1002/rrq.438
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/readingcomp_pg_092810.pdf

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 100

Share, D. L. (1995). Phonological recoding and self-teaching: Sine qua non of reading

acquisition. Cognition, 55(2), 151-218. https://doi.org/10.1016/0010-0277(94)00645-2

Silverman, R. D., Johnson, E., Keane, K., & Khanna, S. (2020). Beyond decoding: A meta-
analysis of the effects of language comprehension interventions on K-5 students’
language and literacy outcomes. Reading Research Quarterly, 55(S1), S207-S233.

https://doi.org/10.1002/rrg.346

Slavin, R. E., & Cheung, A. (2005). A synthesis of research on language of reading instruction
for English language learners. Review of Educational Research, 75(2), 247-284.

https://doi.org/10.3102/00346543075002247

Smith, R., Snow, P., Serry, T., & Hammond, L. (2021). The role of background knowledge in
reading comprehension: A critical review. Reading Psychology, 42(3), 214-240.

https://doi.org/10.1080/02702711.2021.1888348

Snow, C. (2002). Reading for understanding: Toward an R&D Program in reading
comprehension. Santa Monica, CA: RAND Corporation.

https://www.rand.org/pubs/monograph_reports/MR 1465.html

Solari, E. J., Kehoe, K. F., Cho, E., Hall, C., Vargas, 1., Dahl, L. K., Richmond, C. L., Henry, A.
R., Cook, L., Hayes, L., & Conner, C. (2022). Effectiveness of interventions for English
Learners with word reading difficulties: A research synthesis. Learning Disabilities

Research and Practice, 37(3), 158-174. https://doi.org/10.1111/1drp.12286

Solari, E. J., Terry, N. P., Gaab, N., Hogan, T. P., Nelson, N. J., Pentimonti, J. M., Petscher, Y.,
& Sayko, S. (2020). Translational science: A road map for the science of
reading. Reading Research Quarterly, 55(S1), S347-S360.

https://doi.org/10.1002/rrq.357



https://doi.org/10.1016/0010-0277(94)00645-2
https://doi.org/10.1002/rrq.346
https://doi.org/10.3102/00346543075002247
https://doi.org/10.3102/00346543075002247
https://doi.org/10.1080/02702711.2021.1888348
https://www.rand.org/pubs/monograph_reports/MR1465.html
https://doi.org/10.1111/ldrp.12286
https://doi.org/10.1002/rrq.357

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 101

Stalega, M. V., Kearns, D. M., Bourget, J., Bayer, N., & Hebert, M. (2024). Is phonological-only
instruction helpful for reading?: A meta-analysis. Scientific Studies of Reading, 1-22.

https://doi.org/10.1080/10888438.2024.2340708

Sternberg, R. J. (1987). Most vocabulary is learned from context. In M.G. McKeown & M.E.
Curtis (Eds.), The nature of vocabulary acquisition (pp. 89—-105). Hillsdale, NJ:

Erlbaum. https://doi.org/10.4324/9781315802336

Stevens, E. A., Austin, C., Moore, C., Scammacca, N., Boucher, A. N., & Vaughn, S. (2021).
Current state of the evidence: examining the effects of Orton-Gillingham reading
interventions for students with or at risk for word-level reading disabilities. Exceptional

Children, 87(4), 397-417. https://doi.org/10.1177/0014402921993406

Stevens, E. A., Park, S., & Vaughn, S. (2019). A review of summarizing and main idea
interventions in grades 3 through 12: 1978-2016. Remedial & Special Education, 40(3),

131-149. https://doi.org/10.1177/0741932517749940

Stouffer, J. (2021). Seeking middle ground: Analyzing running records from the top and

bottom. Reading Teacher, 74(6), 769—784. https://doi.org/10.1002/trtr.2012
Strong, J. Z. (2020). Investigating a text structure intervention for reading and writing in grades 4

and 5. Reading Research Quarterly, 55(4), 545-551. https://doi.org/10.1002/rrq.356

Strong, J. Z., Amendum, S. J., & Conradi Smith, K. (2018). Supporting elementary students’
reading of difficult texts. The Reading Teacher, 72(2), 201-212.

https://doi.org/10.1002/trtr.1702

Suggate, S. P. (2016). A meta-analysis of the long-term effects of phonemic awareness, phonics,
fluency, and reading comprehension interventions. Journal of Learning Disabilities,

49(1), 77-96. https://doi.org/10.1177/0022219414528540



https://doi.org/10.1080/10888438.2024.2340708
https://doi.org/10.4324/9781315802336
https://doi.org/10.1177/0014402921993406
https://doi.org/10.1177/0741932517749940
https://doi.org/10.1002/trtr.2012
https://doi.org/10.1002/rrq.356
https://doi.org/10.1002/trtr.1702
https://doi.org/10.1177/0022219414528540

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 102

Swanson, E., Hairrell, A., Kent, S., Ciullo, S., Wanzek, J. A., & Vaughn, S. (2014). A synthesis
and meta-analysis of reading interventions using social studies content for students with
learning disabilities. Journal of Learning Disabilities, 47(2), 178-195.

https://doi.org/10.1177/0022219412451131

Swanson, E., Stevens, E., Scammacca, N., Capin, P., Stewart, A., & Austin, C. (2017). The
impact of tier 1 reading instruction on reading outcomes for students in Grades 4-12: A

meta-analysis. Reading & Writing, 30(8), 1639—1665. https://doi.org/10.1007/s11145-

017-9743-3
Sweller, J. (1994). Cognitive load theory, learning difficulty, and instructional design. Learning

and Instruction, 4, 295 — 312. https://doi.ore/10.1016/0959-4752(94)90003-5

The Reading League. (2022). Science of reading: Defining guide. The Reading League.

https://www.thereadingleague.org/wp-content/uploads/2022/03/Science-of-Reading-

eBook-2022 .pdf

Therrien, W. J. (2004). Fluency and comprehension gains as a result of repeated reading:
A meta-analysis. Remedial and Special Education, 25(4), 252-261.
Tierney, R. J. & Pearson, P. D. (2024). Fact-checking the Science of Reading: Opening up the

Conversation. Literacy Research Commons. https:/literacyresearchcommons.org

Tortorelli, L. S., Lupo, S. M., & Wheatley, B. C. (2021). Examining teacher preparation for
code-related reading instruction: An integrated literature review. Reading Research

Quarterly, 56(1), S317-S337. https://doi.org/10.1002/rrq.396

Toste, J. R., Didion, L., Peng, P., Filterman, M. J., & McClelland, A. M. (2020). A meta-analytic

review of the relations between motivation and reading achievement for K-12 students.


https://doi.org/10.1177/0022219412451131
https://doi.org/10.1007/s11145-017-9743-3
https://doi.org/10.1007/s11145-017-9743-3
https://doi.org/10.1016/0959-4752(94)90003-5
https://www.thereadingleague.org/wp-content/uploads/2022/03/Science-of-Reading-eBook-2022.pdf
https://www.thereadingleague.org/wp-content/uploads/2022/03/Science-of-Reading-eBook-2022.pdf
https://literacyresearchcommons.org/
https://doi.org/10.1002/rrq.396

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 103

Review of Educational Research, 90(3), 420-456.

https://doi.org/10.3102/0034654320919352

Truckenmiller, A. (2024). New and not-well-known research about reading disabilities: Teachers

want to know. Reading Teacher, 77(5), 705-711. https://doi.org/10.1002/trtr.2280

Truckenmiller, A. J., Cho, E., Bourgeois, S., & Friedman, E. (2024). Uses and misuses of
commercial reading assessment: An applied framework for decision making in grades K

through 6. Reading Teacher, 77(5), 609—623. https://doi.org/10.1002/trtr.2274

van der Sande, L., van Steensel, R., Fikrat-Wevers, S., & Arends, L. (2023). Effectiveness of
interventions that foster reading motivation: A meta-analysis. Educational Psychology

Review, 35(1), 1-38. https://doi.org/10.1007/s10648-023-09719-3

Vaughn, S., Gersten, R., Dimino, J., Taylor, M. J., Newman-Gonchar, R., Krowka, S., Kieffer,
M. J., McKeown, M., Reed, D., Sanchez, M., St. Martin, K., Wexler, J., Morgan, S.,
Yafiez, A., & Jayanthi, M. (2022). Providing Reading Interventions for Students in
Grades 4-9 (WWC 2022007). National Center for Education Evaluation and Regional
Assistance (NCEE), Institute of Education Sciences, U.S. Department of Education.

https://ies.ed.gov/ncee/ WWC/Docs/PracticeGuide/W W C-practice-guide-reading-

intervention-full-text.pdf

Vollmer, L. E., Gettinger, M., & Begeny, J. C. (2019). Training preservice general education
teachers in response to intervention: A survey of teacher educators throughout the United
States. Journal of Applied School Psychology, 35(2), 122—145.

https://doi.org/10.1080/15377903.2018.1528488



https://doi.org/10.3102/0034654320919352
https://doi.org/10.1002/trtr.2280
https://doi.org/10.1002/trtr.2274
https://doi.org/10.1007/s10648-023-09719-3
https://ies.ed.gov/ncee/WWC/Docs/PracticeGuide/WWC-practice-guide-reading-intervention-full-text.pdf
https://ies.ed.gov/ncee/WWC/Docs/PracticeGuide/WWC-practice-guide-reading-intervention-full-text.pdf
https://doi.org/10.1080/15377903.2018.1528488

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 104

Wanzek, J., Stevens, E. A., Williams, K. J., Scammacca, N., Vaughn, S., & Sargent, K. (2018).
Current evidence on the effects of intensive early reading interventions. Journal of

Learning Disabilities, 51(6), 612—624. https://doi.org/10.1177/0022219418775110

Wanzek, J., & Vaughn, S. (2007). Research-based implications from extensive early reading
interventions. School Psychology Review, 36(4), 541-561.

https://doi.org/10.1080/02796015.2007.12087917

Wanzek, J., Vaughn, S., Wexler, J., Swanson, E. A., Edmonds, M., & Kim, A.-H. (2006). A
synthesis of spelling and reading interventions and their effects on the spelling outcomes
of students with LD. Journal of Learning Disabilities, 39(6), 528-543.

https://doi.org/.1177/00222194060390060501

Wexler, J., Vaughn, S., Edmonds, M., & Reutebuch, C. K. (2008). A synthesis of fluency
interventions for secondary struggling readers. Reading and Writing: An Interdisciplinary

Journal, 21(4), 317-347. https://doi.org/10.1007/s11145-007-9085-7

Wanzek, J., Vaughn, S., Scammacca, N., Gatlin, B., Walker, M., & Capin, P. (2016). Meta-
analyses of the effects of tier 2 type reading interventions in grades k-3. Educational

Psychology Review, 28(3), 551-576. https://doi.org/10.1007/s10648-015-9321-7

Wanzek, J., Vaughn, S., Scammacca, N. K., Metz, K., Murray, C. S., Roberts, G., & Danielson,
L. (2013). Extensive reading interventions for students with reading difficulties after
grade 3. Review of Educational Research, 83(2), 163—195.

https://doi.org/10.3102/0034654313477212

Wanzek, J., Wexler, J., Vaughn, S., & Ciullo, S. (2010). Reading interventions for struggling
readers in the upper elementary grades: a synthesis of 20 years of research. Reading &

Writing, 23(8), 889-912. https://doi.org/10.1007/s11145-009-9179-5



https://doi.org/10.1177/0022219418775110
https://doi.org/10.1080/02796015.2007.12087917
https://doi.org/.1177/00222194060390060501
https://psycnet.apa.org/doi/10.1007/s11145-007-9085-7
https://doi.org/10.1007/s10648-015-9321-7
https://doi.org/10.3102/0034654313477212
https://doi.org/10.1007/s11145-009-9179-5

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 105

Wilder A. A. & Williams, J. P. (2001). Students with severe learning disabilities can learn
higher order comprehension skills. Journal of Educational Psychology, 93, 268-278.

Williams, J. P., Lauer, K. D., Hall, K. M., Lord, K. M., Gugga, S., Bak, S-J., Jacobs, P. R., &
decani, J. S. (2002). Teaching elementary school students to identify story themes.

Journal of Educational Psychology, 94, 235-248. https://doi.org/10.1037/0022-

0663.94.2.235

Yeung, S. S., & Savage, R. (2020). Teaching grapheme-phoneme correspondences using a direct
mapping approach for at-risk second language learners: A randomized controlled
trial. Journal of Learning Disabilities, 53(2),131-144.

https://doi.org/10.1177/0022219419894563

Yoon, B., & Pratt, K. L. (Eds.). (2023). Primary language impact on second language and
literacy learning : linguistically responsive strategies for classroom teachers. Lexington
Books.

Young, T. T. (2023). Redesigning for equity and achievement: Non-leveled guided reading
instruction. Reading & Writing Quarterly, 39(1), 54-71.

https://doi.org/10.1080/10573569.2022.2039887

Zhang, J., Martella, R.C., Kang, S., & Yenioglu, B.Y. (2023). Response to intervention
(RTI)/Multi-tiered systems of support (MTSS): A nationwide analysis. Journal of
Educational Leadership and Policy Studies, 7(2), 1-27.

https://files.eric.ed.gov/fulltext/EJ1396417.pdf

Zimmermann, L. M., Reed, D. K., & Aloe, A. M. (2021). A Meta-analysis of non-repetitive
reading fluency interventions for students with reading difficulties. Remedial and Special

Education, 42(2), 78-93. https://doi.org/10.1177/0741932519855058



https://doi.org/10.1037/0022-0663.94.2.235
https://doi.org/10.1037/0022-0663.94.2.235
https://doi.org/10.1177/0022219419894563
https://doi.org/10.1080/10573569.2022.2039887
https://files.eric.ed.gov/fulltext/EJ1396417.pdf
https://psycnet.apa.org/doi/10.1177/0741932519855058

SUNY SCIENCE OF READING TECHNICAL ADVISORY GROUP REPORT 106

Zucker, T. A., Cabell, S. Q., & Pico, D. L. (2021). Going nuts for words: Recommendations for
teaching young students academic vocabulary. The Reading Teacher, 74(5), 581-594.

https://doi.org/10.1002/trtr.1967

Zwaan, R. A. (2016). Situation models, mental simulations, and abstract concepts in
discourse comprehension. Psychonomic Bulletin & Review, 23, 1028 — 1034.

https://doi.org/10.3758/s13423-015-0864-x

Submitted to SUNY: May 13, 2024


https://doi.org/10.1002/trtr.1967
https://doi.org/10.3758/s13423-015-0864-x

