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Advancing the Science of Teaching Reading: Introduction to the Special Issue

Abstract

In this introduction to the special issue, “Advancing the Science of Teaching Reading,” we  

explore how the four articles featured in this special issue address important themes, such as 

teaching practices as essential factors for student literacy development, identifying active 

ingredients, and effective approaches to integrating active ingredients. We recognize that the four 

studies are just examples, and future research is needed to explore different areas and approaches,

addressing teacher instruction, teacher development, and approaches that creates the conditions 

under which children can develop the literacy skills. We also reflect on the relation of the Science

of Teaching Reading to the Science of Reading, and propose two directions in which the Science 

of Teaching Reading should be expanded: including writing on an equal footing with reading (the 

Science of Writing, the Science of Teaching Writing, and the Science of Teaching Reading and 

Writing), and acknowledging that approaches to teaching reading and writing must respond to the

full diversity of learners, teachers, and contexts.  In conclusion, we suggest future directions to 

advance the field.
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The Science of Teaching Reading 

The Science of Reading (SOR) encompasses a large body of research findings about the 

skills and developmental accomplishments that portend successful reading outcomes.  In other 

words, the SOR is focused on the learner—what skills and capacities children learning to read 

need to grasp (e.g., the alphabetic principle), master (e.g., automaticity in mapping phonemes to 

graphemes), or continue to develop (e.g., vocabulary knowledge) if they are to become competent

readers.  While this body of work has been of enormous value to those interested in 

understanding reading development, it does not give direct guidance to teachers seeking to help 

children acquire those skills and develop those capacities. Unfortunately, though, the SOR 

findings have often been interpreted as dictating a particular approach to creating the conditions 

under which children can develop the literacy skills that the SOR highlights as necessary. That is, 

in our view, an unjustified interpretation.  For example, the finding that phonemic awareness is a 

robust predictor of success for young literacy learners does not compel the conclusion that 

phonemic awareness needs to be directly taught for 20 min a day for all students for an entire 

school year. Participation in phoneme deletion and blending exercises is one way to acquire 

phonological awareness, but so is engaging in writing, especially if invented spelling is 

encouraged. Phoneme-grapheme mapping skills can be taught equally successfully with an 

analytic or a synthetic phonics program (National Institute of Child Health and Human 

Development, 2000), and some children acquire them by starting with syllabic reading or by self-

teaching from memorized texts. Another example is knowledge of letter names, which has a 

strong evidence base for its role in word reading and spelling (e.g., Foulin, 2005). However, this 

research does not provide guidance for teachers on how to effectively teach alphabet letters in the 

classroom—specifically, how much time to spend on each letter for which students, and in what 
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order or sequence. Other examples of unjustified interpretations and misinterpretations are found 

in Shanahan (2020). Our claim here is not that the methods endorsed by the SOR proponents are 

necessarily wrong, but simply that they are also not necessarily right. SOR literature tells us about

what learners need to know, not about how they should learn it.  

In our effort to address the SOR in a way that can make a significant impact on both 

research and practice, we have previously argued that the Science of Teaching Reading deserves 

dedicated attention and its own research agenda (Kim & Snow, 2021; also see Shanahan, 2020 for

a need for “a Science of Reading Instruction”). This research agenda should include questions 

related to classroom teaching practices (e.g., content, intensity, conditions, context), sources of 

classroom teaching practices, the learning and development of preservice and in-service teachers, 

and systemic factors such as policies (e.g., language of instruction, teacher education). Underlying

these arguments is the recognition that students' literacy acquisition is influenced by multiple 

micro- and macro-environmental factors and that teaching is a key driver of literacy acquisition. 

In essence, deeper understandings from basic science, implementation science, and policies, and 

their interconnections are necessary to make meaningful progress in student literacy acquisition. 

Articles in This Issue

To stimulate interest in and broaden our understanding of the Science of Teaching 

Reading, this special issue sought studies that investigate literacy instruction in classroom 

settings; it features four empirical papers. The studies by Capin et al. and Mosher and J. Kim 

focused on teachers' instructional practices in the classroom, aligning with the idea that teacher 

instruction is a key driver of student learning in the Science of Teaching Reading. Crosson et al.'s 

study focused on teaching active ingredients, specifically morphological analysis instruction, to 

support vocabulary and reading comprehension while Y.-S. G. Kim et al.'s study examined the 
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impact of combinations of active ingredients as part of integrated reading-writing instruction on 

language and literacy outcomes. Capin et al.'s work utilized a systematic review and meta-analysis

of classroom observations, whereas the other three studies employed randomized controlled trial 

designs in real classroom settings at both primary and middle school levels with students from 

diverse linguistic, socio-economic, and cultural backgrounds (Crosson et al.; Y.-S. G. Kim et al.; 

Mosher & J. Kim). 

Capin and colleagues conducted a systematic review of classroom observation studies of 

reading instruction, drawing data from 66 studies in K-12 schools that included 1,784 teachers. 

They discovered that 23% of instructional time was dedicated to reading comprehension, an 

increase from earlier reports, such as Durkin’s study (1978-1979). They also found that teachers 

frequently engaged in initiation-response-evaluation conversation patterns, a prevalent practice in 

Durkin’s study, and that studies conducted after 2000 reported more research-based reading 

comprehension practices. This study underscores that understanding classroom practices is 

fundamental to the Science of Teaching Reading, highlighting that the content of classroom 

teaching practices evolves over time while certain practices, such as initiation-response-

evaluation conversation patterns, continue to be used consistently.

Mosher and J. Kim examined the role of teacher language scaffolds in supporting 

academic vocabulary learning and reading comprehension, using data from Grade 3 students. 

Their work is situated within the context of schema instruction, with teacher language support 

conceptualized as temporary dialogic support. They found that teachers varied in their use of 

language scaffolds, such as the number of times target vocabulary words were used, language 

extension strategies, and text-related questions. Higher levels of teacher language scaffolds led to 

improvements in students’ recall of text information (Effect Size [ES] = .17), near-transfer 
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comprehension task (ES = .17), and mid-transfer comprehension task (ES = .18). This study 

contributes to our understanding of effective instructional approaches that promote learning, 

showing that providing more opportunities to hear and use words and think about text and content

enhances learning and comprehension (Snow, 2014).

Crosson and colleagues investigated the effects of morphological analysis on vocabulary 

and morphology, as well as reading comprehension outcomes, working with middle school 

multilingual students who were English learners or former English learners. They focused on 

generative word learning through the morphological analysis of bound Latin roots, including 

cross-linguistic analysis. Their approach resulted in significant effects on proximal measures of 

root meaning knowledge (ES = 0.98), orthographic processing of target words (ES = 0.76), word 

meaning (ES = 0.57), and a near-transfer task—syntactic and semantic violation (ES = 0.42). It 

also showed moderate effects on a mid-transfer task involving morphological analysis of words 

containing taught bound morphemes but untaught words (ES = 0.32). However, there was no 

detectable effect on reading comprehension. This study highlights the importance of 

morphological awareness in vocabulary learning for L2 adolescent learners, extending the 

predominant focus on prefixes and suffixes to include roots for generative word learning.

Y.-S. G. Kim and colleagues reported on the impact of an integrated reading and writing 

instruction approach using SRSD Plus for students in Grades 1 and 2. Grounded in the 

connections between reading and writing and the interactive and dynamic literacy model (Kim, 

2020, 2022), SRSD Plus includes explicit and systematic teaching of self-regulation and reading 

and writing strategies, oral language (vocabulary and sentence proficiency) and transcription 

skills (spelling and handwriting fluency) within the context of informative essay reading and 

writing. The study found that SRSD Plus improved students’ writing quality (ES = .57), 
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productivity (text length; ES = .57), and planning (ES = .30) in informative essays and an 

untaught genre, opinion writing (ES = .34 in writing quality; ES = .22 in writing productivity). 

Positive effects were also observed in discourse knowledge (ES = .23), vocabulary (ES = .72), 

sentence proficiency (ES = .45), and spelling (ES = .14). However, there was no detectable effect 

on handwriting fluency or a distal measure of word reading fluency. This study emphasizes the 

importance of leveraging reading-writing connections to support students’ literacy acquisition.

Further Questions for the Field

These studies collectively enhance our understanding of the Science of Teaching Reading 

by demonstrating some specific ways of creating the conditions under which children can develop

literacy skills in real-world classroom settings. However, these represent just a few examples of 

areas and instructional approaches, and they raise important questions in the field. One such 

question concerns teachers' instructional practices in the classroom and the sources of teacher 

learning for various instructional methods. Specifically, the findings from the Capin and 

colleagues’ classroom observation study prompt many questions about the nature of the 

initiation-response-evaluation (IRE) patterns that are widely observed. The purposes, uses, and 

outcomes of IRE can vary significantly: it can be used as a simple check on students’ 

understanding without further probing, or it can be used to establish the shared understanding of 

a text that is prerequisite to comprehension-promoting discussion. The first approach may be 

appropriate for assessing literal comprehension and conducting quick reviews, provided 

meaningful feedback is given. The second approach, using IRE as a preparation for the deeper, 

open-ended questions that help students unpack the meaning of texts, is necessary for fostering 

higher-order inferential and evaluative comprehension, which requires synthesizing ideas from 

different parts of the text and/or background knowledge as well as critical, analytic reading. Given
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the prevalence of IRE patterns in classrooms, future research that specifies a taxonomy of this 

instructional approach and specifies when it has positive impacts on student learning is needed. 

Another important example related to instructional approaches in the classroom is highlighted in 

the study by Mosher and J. Kim, which demonstrated variations in teacher language scaffolds that

promoted student learning. The question of instructional practices and teacher development in 

pedagogical approaches is also relevant to the research conducted by Crosson and colleagues on 

morphological awareness and by Y.-S. Kim and colleagues on reading-writing connections. 

Although these latter studies did not specifically focus on teachers' instructional practices, 

understanding current instructional approaches in these areas and other areas is essential for 

advancing the field of the Science of Teaching Reading.

These studies raise also questions about teacher characteristics and their learning more 

broadly, including both preservice and in-service training, which may contribute to variations in 

teaching practices. Coupled with a growing body of literature demonstrating significant variation 

in teacher knowledge about literacy development and instruction (Hudson et al., 2021; Piasta et 

al., 2009), a critical question emerges: What are the links among teacher knowledge, instructional

practices, and student literacy outcomes? This is the hypothesized theory of change (Cunningham

et al., 2023; Desimone, 2009; Hamre et al., 2012), yet there is limited empirical evidence 

examining these connections. This line of inquiry also necessitates a deeper understanding of 

teachers' professional learning and development.

Another area of research as part of the Science of Teaching Reading is experimental 

studies that investigate the active ingredients for literacy acquisition as well as effective 

combinations of active ingredients that are feasible in classroom settings. The active ingredient 

question was examined in Crosson and colleagues’ study. Specifically, one key active ingredient 
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in vocabulary learning is understanding morphological structure, as many words, especially in 

content areas, are composed of multiple morphemes. Some interpretations of the Science of 

Reading, particularly those popularized in the media, have primarily focused on grapheme-

phoneme correspondences. However, research clearly demonstrates the critical role of semantic 

processes, such as morphology, in word reading, spelling, reading comprehension, and written 

composition (Kim, 2020; Kim & S. Graham, 2022; Snow et al., 1998; Taylor et al., 2015).  The 

work by Crosson and colleagues provides valuable insights into developing an instructional 

approach that evaluates active ingredients for improving morphological awareness and vocabulary

among adolescents.

The work of Y.-S. G. Kim and colleagues aligns with efforts to examine how to 

incorporate multiple component active ingredients to improve literacy outcomes. While 

identifying individual active ingredients is important, it is equally crucial to understand how to 

integrate multiple skills or active ingredients based on theory and prior evidence. The question of

how to best incorporate multiple active ingredients are applicable to all aspects of literacy, 

including word reading and spelling (e.g., phonological, orthographic, and morphological 

components), reading comprehension, language or listening comprehension, and written 

composition. Integrating multiple active ingredients is also pertinent to the literature on reading-

writing connections.  Y.-S. G. Kim et al.’s study, along with a body of literature on reading-

writing connections, underscores the need for both researchers and practitioners to seriously 

consider the relation between reading and writing to support students’ literacy acquisition and 

overall learning. While theories of reading and writing provide a deep understanding of 

individual skills, a substantial body of work consistently demonstrates that reading and writing 

are mutually reinforcing communication acts (Langer & Applebee, 1987) that show a high degree
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of relationship across development  (Kim et al., 2024 for a meta-analysis) and to a large extent 

share foundational skills and knowledge (Kim, 2020, 2022; Fitzgerald & Shanahan, 2000). 

Therefore, instructional approaches that leverage the reading-writing connection merit further 

investigation (Kim & Zagata, 2024). 

Overall, the work reported in this special issue highlights the need for continued research 

to advance our understanding of creating the conditions under which children can develop 

literacy skills in real-world classroom settings. Future studies should adopt a range of 

perspectives, methods, and contexts to broaden our understanding of the SOR and writing. 

Expanding the Scope to the Science of Teaching Reading and Writing

Based on the growing body of literature, including those reported in this special issue, we 

believe the scope of SOR and the Science of Teaching Reading should be expanded in two ways. 

First, the discussion should recognize the need for inclusion of and greater attention to writing (S.

Graham, 2020; Kim, 2020; Kim & Zagata, 2024). Writing is a crucial component of 

communication, on par with reading. While the body of research on writing, including both basic 

science and classroom teaching, is substantial, discussions of the SOR have primarily focused on 

reading. In instances where writing is mentioned, it is often discussed in relation to reading. This 

imbalance is also evident in classroom contexts (e.g., Coker et al., 2016; Puranik et al., 2014) and

has been noted historically (e.g., writing is often referred to as the "forgotten R"). We argue that 

both research and practice should move beyond a narrow focus on the Science of Reading. 

Instead, they should more explicitly and actively embrace the Science of Writing and the SOR 

and Writing, all of which explicitly include the Science of Teaching Reading and Writing.

Second, at the core of the SOR discussion is the importance of serving all students from 

diverse linguistic, economic, racial/ethnic, cultural, and ability/disability backgrounds. There is a 
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substantial body of literature on each of these aspects, and they are directly relevant to the 

Science of Teaching Reading and Writing. We recognize that the work of the four papers in this 

special issue only begins to address the full range of diversity that needs to be represented in the 

field. Furthermore, explicit discussions on the SOR in publications and media have often been 

limited to specific aspects or groups, with variations depending on context (e.g., dyslexia 

legislation in some US states, synthetic phonics debates in the UK). We advocate for greater 

explicit attention to understanding factors related to diversity and equity within these discussions.

This includes principled and systematic examinations of factors that influence the development 

and teaching of literacy skills across various contexts and conditions, such as linguistic, 

economic, racial/ethnic, cultural, and ability/disability backgrounds. For example, theoretical 

models of reading or writing should account for language-general and language-specific aspects, 

and across skills spectrums and individuals from diverse demographic backgrounds, geographic, 

and linguistic backgrounds as well as reading and writing in L1 and L2. For example, there has 

been increased attention to literacy instruction in low- and middle-income countries in the last 

decade (e.g., J. Graham & Kelly, 2019; Kim et al., 2020 meta-analysis); and work from this 

context should be more explicitly considered in the discussion. General discussion points and 

practices outlined in the equity standard in education research (National Center for Education 

Research, 2022) are pertinent to this discourse.

Conclusion

In conclusion, these studies represent a first step in presenting a more integrated and 

inclusive approach to the Science of Teaching Reading and Writing, but more work 

acknowledging the varied factors that affect literacy acquisition and instruction is needed. By 

addressing these complexities, we can work towards more effective and equitable literacy 
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education for all students. We hope this special issue establishes a foundation for future research 

that continues to push the field forward and broadens our understanding of literacy science.



12

References

Coker, D. L., Farley-Ripple, E., Jackson, A. F., Wen, H., MacArthur, C. A., & Jennings, A. S. 

(2016). Writing instruction in first grade: an observational study. Reading and Writing, 29,

793-832. https://doi.org/10.1007/s11145-015-9596-6

Cunningham, A. E., Firestone, A. R., & Zegers, M. (2023). Measuring and improving teachers’ 

knowledge in early literacy. In S. Q. Cabell, S. B. Neuman, & N. Patton Terry (Eds.), 

Handbook on the science of early literacy (pp. 211-223). Guilford Press. 

Desimone, L. M. (2009). Improving impact studies of teachers’ professional development: 

Toward better conceptualizations and measures. Educational Researcher, 38, 181-199. 

https://doi.org/10.3102/0013189x08331140 

Durkin, D. (1978-1979). What classroom observations reveal about reading comprehension

instruction. Reading Research Quarterly, 14, 481–533

Fitzgerald, J., & Shanahan, T. (2000). Reading and writing relations and their development. 

Educational Psychologist, 35, 39–50. https://doi.org/10.1207/S15326985EP3501_5 

Foulin, N. J. (2005). Why is letter-name knowledge such a good predictor of learning to 

read? Reading and Writing, 18, 129–155. https://doi.org/10.1007/s11145-004-5892-2

Graham, J., & Kelly, S. (2019). How effective are early grade reading interventions? A review of 

the evidence. Educational Research Review, 27, 155-175. 

https://doi.org/10.1016/j.edurev.2019.03.006

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

Reading Research Quarterly, 55(S1), S35–S44. https://doi.org/10.1002/rrq.332

Graham, S., Liu, X., Bartlett, B., Ng, C., Harris, K. R., Aitken, A., Barkel, A., Kavanaugh, C., & 

https://doi.org/10.1016/j.edurev.2019.03.006
https://doi.org/10.1002/rrq.332


13

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

Hamre, B. K., Pianta, R. C., Burchinal, M., Field, S., LoCasale-Crouch, J., Downer, J. T., Howes,

C., LaParo, K., & Scott-Little, C. (2012). A course on effective teacher-child interactions. 

American Educational Research Journal, 49(1), 88-123. 

https://doi.org/10.3102/0002831211434596 

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(S1), S287-S315. 

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

Kim, Y.-S. G. (2020). Interactive dynamic literacy model: An integrative theoretical 

framework for reading and writing relations. In R. Alves, T. Limpo, & M. Joshi (Eds.), 

Reading-writing connections: Towards integrative literacy science (pp. 11-34). Springer. 

https://doi.org/10.1007/978-3-030-38811-9_2.

Kim, Y.-S. G. (2022). Co-occurrence of reading and writing difficulties: The application of 

the interactive dynamic literacy model. Journal of Learning Disabilities, 55(6), 447-464.  

https://doi.org/10.1177/00222194211060868

Kim, Y.-S. G., & Graham, S. (2022). Expanding the direct and indirect effects model of 

writing (DIEW): Dynamic relations of component skills to various writing outcomes. 

Journal of Educational Psychology, 114(2), 215-238. 

https://doi.org/10.1037/edu0000564

https://doi.org/10.1037/edu0000564
https://doi.org/10.1177/00222194211060868
https://doi.org/10.1007/978-3-030-38811-9_2


14

Kim, Y.-S. G., Lee, H. S., & Zuilkowski, S. S. (2020). Impact of multicomponent literacy 

interventions in low- and middle-income countries: A meta-analysis. Child Development, 

91, 638-660. http://doi.org/10.1111/cdev.13204

Kim, Y.-S. G., & Snow, C. E. (2021). The science of reading is incomplete without the 

science of teaching reading. The Reading League, 2(3), 5-8 & 10-13.

Kim, Y.-S. G., Wolters, A., & Lee, J. (2024). Reading and writing relations are not uniform. 

They differ by the linguistic grain size, developmental phase, and measurement.

Review of Educational Research, 94(3), 311-342. 

http://doi.org/10.3102/dieraci00346543231178830

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

systematically integrated instruction. The Reading Teacher, 77(6), 787-799.  

https://doi.org/10.1002/trtr.2307 

Langer, J.A., & Applebee, A.N. (1987). How writing shapes thinking: A study of teaching and 

learning (2nd ed.). National Council of Teachers of English.

National Center for Education Research (2022). Best practices and challenges for 

embedding equity in education research: Technical working group summary. U.S. 

Department of Education. 

https://ies.ed.gov/ncer/whatsnew/techworkinggroup/pdf/TASEBUEquityTWG.pdf

National Institute of Child Health and Human Development. (2000). Report of the National 

Reading Panel. Teaching children to read: An evidence-based assessment of the scientific 

research literature on reading and its implications for reading instruction (NIH 

Publication No. 00–4769). Washington, DC: U.S. Government Printing Office. 

https://doi.org/10.1002/trtr.2307
http://doi.org/10.3102/dieraci00346543231178830
http://doi.org/10.1111/cdev.13204


15

Piasta, S. B., Connor, C. M., Fishman, B., & Morrison, F. J. (2009). Teachers’ knowledge of 

literacy, classroom practices, and student reading growth. Scientific Studies of Reading, 

13(3), 224-228. https://doi.org/10.1080/10888430902851364 

Puranik, C. S., Al Otaiba, S., Sidler, J. F., & Greulich, L. (2014). Exploring the amount and 

type of writing instruction during language arts instruction in kinderdergarten classrooms.

Reading and Writing, 27, 213-236. https://doi.org/10.1007/s11145-013-9441-8

Shanahan, T. (2020). What constitutes a Science of Reading Instruction? Reading Research 

Quarterly,  55(S1), S235-S252. http://dx.doi.org/10.1002/rrq.349

Snow, C. E. (2014). Input to interaction to instruction: Three key shifts in the history of child 

language research. Journal of Child Language, 41(S1), 117–123. https://doi.org/10.1017/

S0305000914000294

Snow, C.E., Burns, M.S., & Griffin, P. (1998). Preventing reading difficulties in young 

children. Washington, DC: National Academy Press.

Taylor, J. S. H., Duff, F. J., Woollams, A. M., Monaghan, P., & Ricketts, J. (2015). How word

meaning influences word reading. Current Directions in Psychological Science, 24, 322–

328. http://dx.doi.org/10.1177/0963721415574980

http://dx.doi.org/10.1177/0963721415574980
https://doi.org/10.1017/S0305000914000294
https://doi.org/10.1017/S0305000914000294
https://doi.org/10.1007/s11145-013-9441-8



