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Abstract 
 
  Well-established theoretical models and a body of empirical research elucidate the 

critical role of content knowledge in comprehending texts. However, the potential of supporting 

knowledge in service of enhancing linguistic and reading comprehension has been a relatively 

neglected topic in the science of reading. In this article, we explicate why knowledge building in 

English Language Arts instruction (i.e., content-rich ELA instruction) can support language and 

content knowledge, leading to better linguistic and reading comprehension, based on theoretical 

arguments and empirical studies. In particular, we review the evidence on this claim, paying 

special attention to experimental trials conducted in K-2 settings. We also share preliminary 

findings from a novel intervention study testing one instantiation of a widely used content-rich 

ELA curriculum. Whereas this growing literature base demonstrates evidence of promise, further 

rigorous trials are needed to examine the efficacy of this integrative approach to teaching reading 

for understanding.  

 
Keywords: comprehension, content literacy, oral language, vocabulary  
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Building Content Knowledge to Boost Comprehension in the Primary Grades 

Discussion of the science of reading in popular media outlets tends to focus on enhancing 

beginning readers’ foundational skills through systematic and explicit phonics instruction during 

the early grades (e.g., Goldstein, 2020). The research community is quick to point out that the 

science of reading is much broader to include skills related to both decoding and linguistic 

comprehension, per the Simple View of Reading (Castles, Rastle, & Nation, 2018; Hoover & 

Tunmer, 2018; Language and Reading Research Consortium [LARRC], 2015). Yet, the national 

attention paid to foundational skills may inadvertently reinforce narrow conceptualizations of the 

primary grades as a time to learn to decode words, at the expense of other important learning 

(Cervetti & Hiebert, 2019). Although automatic decoding plays a central role in reading 

comprehension, it is necessary but not sufficient for successful comprehension of complex texts 

(RAND Reading Study Group, 2002). The conversation on the science of reading would be 

remiss if it did not also include careful consideration of how to simultaneously develop linguistic 

comprehension during the early grades. 

The “C” in the Simple View of Reading equation (R = D X C) denotes linguistic 

comprehension (also referred to as language or listening comprehension; Hoover & Tunmer, 

2018; LARRC, 2017) and makes an indispensable contribution to reading comprehension. When 

considering the skills that influence “C,” well informed primary grade educators point to the 

critical role of language, which includes understanding the meanings of words (i.e., vocabulary) 

and the ways that words and sentences are combined to reflect written discourse. Indeed, a 

substantial body of research indicates that early language development underlies and supports 

comprehension ability (e.g., Kendeou et al., 2009; Storch & Whitehurst, 2002; LARRC, 2015; 

LARRC, Jiang, & Logan, 2019; Scarborough, 2009; Vellutino, Tunmer, Jaccard, & Chen, 2007). 
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Young children develop language through frequent, fine-tuned conversational interactions with 

adults who provide them with exposure to sophisticated vocabulary and advanced language 

models (Landry, Smith, & Swank, 2006; Vasilyeva & Waterfall, 2011). In kindergarten through 

second grade (K-2) settings, the use of interactive read alouds to explicitly teach academic 

vocabulary and other language skills (i.e., inferential, narrative) is a recommended practice 

(Foorman et al., 2016) that is frequently included in popular English Language Arts (ELA) 

reading programs (e.g., Wright & Neuman, 2013). 

However, the other key contributor to linguistic comprehension (“C”) is often forgotten, 

namely the knowledge that a person brings to a text, and theoretical models of reading 

comprehension consistently showcase its essential role in reading comprehension (Cromley & 

Azevedo, 2007; Kintsch, 2013; Stafura & Perfetti, 2017). Yet, in practice, knowledge has been 

largely relegated to activation of the knowledge students already have instead of systematically 

building new content knowledge. Building content knowledge (i.e., knowledge related to the 

natural and social world; Connor et al., 2017; Kim et al., 2020) to enhance linguistic 

comprehension is just beginning to gain traction in the national conversation (Wexler, 2019). 

The accumulated science of reading clearly points to the necessity of building content 

knowledge, and there is a growing evidence base on the science of teaching reading through 

integrated literacy and knowledge-building supports (e.g., Cervetti, Wright, & Hwang, 2016; 

Connor et al., 2017; Guthrie, Anderson, Alao, & Rinehart, 1999; Kim et al., 2020; Neuman & 

Kaefer, 2018; Vitale & Romance, 2012; Williams et al., 2016; Wright & Gotwals, 2017). In 

current U.S. practice in the primary grades across many large districts, this has translated into 

explicitly building both language and knowledge through the use of content-rich English 

Language Arts instruction.  
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The central claim of this article is that content-rich ELA instruction in the primary grades 

can cultivate the abilities that influence linguistic comprehension (i.e., language and knowledge). 

We first provide a rationale for the importance of building students’ content knowledge in the 

primary grades and how this knowledge-building support relates to language, knowledge, and 

comprehension. Next, we provide a review of the research that describes the effects of 

integrating literacy and content-area instruction on vocabulary and comprehension outcomes, 

paying special attention to rigorous studies in K-2 settings that examine content-rich English 

Language Arts (ELA) approaches or curricula. We then report the preliminary results from an 

ongoing longitudinal research study examining the efficacy of a widely used content-rich ELA 

curriculum on kindergarten students’ language and knowledge outcomes. Finally, we call for 

future directions to further grow the evidence base on integrating knowledge-building into ELA 

instruction. 

The Role of Content Knowledge in Comprehension 

Although reading serves as a foundation for content-area learning, it is also true that 

science and social studies content knowledge is a malleable factor driving individual differences 

in later reading comprehension outcomes (Cervetti & Wright, 2020). Students’ content 

knowledge on a topic can help them to better understand a text about that topic. Schema 

theorists, for example, have long noted that “poor readers are likely to have gaps in 

knowledge…the less the reader knows, the less the reader comprehends” (Anderson & Pearson, 

1984, p. 286). Why might this be the case? As we read or listen to a text read aloud, we are 

tasked with connecting the ideas across sentences in ways that build an understanding of the 

author’s message, and it is content knowledge that guides how ideas can be connected to one 

another (i.e., constructing the textbase in the Construction-Integration model of text 
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comprehension; Kintsch, 1998; 2013). Content knowledge also supports making inferences about 

the missing information in texts (Ozuru, Dempsey, & McNamara, 2009). Authors typically omit 

information with the assumption that readers approach a text with some knowledge of the topic; 

otherwise, reading would be exceedingly tedious and boring if authors included all information 

needed to fully understand a given text. Thus, the gap-filling process of content knowledge for 

missing information in texts is crucial in comprehending what the text says (Kintsch, 2013). 

Moreover, to achieve a more advanced level of comprehension (e.g., critically examining 

author’s point of view), students need to integrate the textbase with their pre-existing content 

knowledge to create a mental model about the overall idea of a text (i.e., the situation model in 

the Construction-Integration model of text comprehension; Kintsch, 1998, 2013; Pearson & 

Cervetti, 2015). This integration process is better facilitated when students have stronger content 

knowledge (Cervetti & Wright, 2020).  

Knowledge and Learning 

Content knowledge is important not only in comprehending a text but also in learning 

from it (i.e., gaining new knowledge). Knowledge is expanded when it is integrated with the 

textbase (i.e., constructing the situation model), because it is how new information learned from 

text is stored in a long-term memory (Kintsch, 1998, 2013). Moreover, content knowledge also 

aids in the processing of information from a text in memory (Willingham, 2017). Content 

knowledge enables information to be chunked or stored together in working memory, freeing up 

space for other information to be understood or learned from the text (see Willingham, 2006).   

Because students will be exposed to increasing amounts of informational texts across 

content areas as they progress in their academic careers, having broad content knowledge can 

provide them with an advantage (Kintsch, 2009; Stanovich & Cunningham, 1993). Students with 
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broad content knowledge are more likely to have familiarity with the range of science or social 

studies topics that they will encounter in texts. Indeed, it has been observed that having broad 

knowledge about the social and/or natural world predicts reading comprehension in general 

(Grissmer, Grimm, Aiyer, Murrah, & Steele, 2010; Hwang, 2019; Hwang & Duke, 2020). 

Moreover, when students possess broad content knowledge, it is likely that they have developed 

complex and coherent knowledge structures around multiple topics in science and social studies 

domains (i.e., deeper conceptual understanding in domains; Gelman & Kalish, 2007), which can 

facilitate the process of retrieving relevant information and integrating old and new information 

(Anderson & Pearson, 1984). Given the potential of broad knowledge, cultivating students’ 

content knowledge should go beyond a specific topic related to a text (e.g., Kim et al., 2020). 

Because reading comprehension tests in later grades tend to require knowledge of science and 

social studies topics, broad content knowledge that is built systematically over time, starting with 

the earliest grades, is necessary (Hwang, in press).  

Knowledge and Language 

Knowledge is intimately related to language. In particular, theorists have long thought of 

vocabulary as being the “tip of the iceberg” of a person’s conceptual knowledge (e.g., Anderson 

& Freebody, 1981). Thus, it is reasonable to surmise that building knowledge can also accelerate 

language skills. Students who are knowledgeable about plants, for example, are likely to know 

meanings of words such as stems and roots. Indeed, Cervetti et al. (2016) demonstrated that 

cultivating conceptual knowledge can facilitate students’ incidental word learning related to a 

concept. This exposure to related words around concepts provides students with wider and 

stronger semantic networks to draw upon when listening to or reading a text (Willingham, 2006).  

In addition to incidental word learning, explicitly building students’ language skills within the 
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context of teaching content knowledge is also a sound practice. Some intervention studies have 

explicitly taught meanings of words connected to concepts, as well as relations among the words, 

and have demonstrated positive effects on vocabulary outcomes in early grades (e.g., Gonzalez et 

al., 2011; Kim et al., 2020; Neuman et al., 2011; Neuman & Kaefer, 2018). Enhancing 

vocabulary and content knowledge simultaneously through content-rich ELA instruction can 

have a synergetic, positive effect on reading development because knowledge and vocabulary 

work together to help a reader to successfully construct meaning from text (Stahl, Hare, Sinatra, 

& Gregory, 1991). 

Building Language and Knowledge in the Context of Content-Rich ELA Instruction 

Reading instruction is traditionally disconnected from knowledge building in science and 

social studies (Palincsar & Duke, 2004). At the same time, content-area learning currently 

receives inadequate instructional time in the primary grades (Cox, Parmer, Strizek, & Thomas, 

2016), likely due to the fact that reading became a driving national focus of federal initiatives 

and instruction in the early 2000s and forward (e.g., Reading First). Given the current school day 

schedule, coupled with guidance to systematically build knowledge (e.g., ELA Common Core 

State Standards), it is no surprise that there has been a recent upsurge in the development and use 

of content-rich ELA curricula in the primary grades. In addition, the process of knowledge 

development is cumulative and exponential (Neuman & Roskos, 2012). Thus, it makes sense to 

infuse content-area learning into literacy instruction where possible. Because the primary avenue 

through which young children acquire content knowledge is through oral language, many of 

these programs involve reading aloud to children and explicitly teaching academic vocabulary 

words that aid in the comprehension of texts, a key strategy endorsed by the summary of the 

extant literature on building reading for understanding in the primary grades (Foorman et al., 
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2016). Employing ELA instruction to supplement existing science and social studies teaching by 

systematically teaching content knowledge may be a means for reducing later gaps in reading 

comprehension outcomes.  

What Research Says About Integrating Literacy and Content-Area Instruction  

We have established that knowledge plays an important role in comprehension 

development and that language skills that underlie reading can be strengthened within the 

context of teaching content knowledge. We now systematically review the studies conducted to 

date to understand what research says about the effectiveness of integrating literacy and content-

area instruction in the early grades. Because the testing of integrated literacy and knowledge-

building approaches is a growing area of inquiry and there are relatively few experimental 

studies in K-2 settings, and even fewer that test content-rich ELA instruction, we briefly review 

the strength of the effects in the literature base more broadly, in K-5 elementary school settings. 

We then narrow our focus to closely examine the handful of (quasi)experimental studies 

conducted in K-2 settings that have employed rigorous methodological designs.    

Effects of Integrated Literacy and Content-Area Instruction in K-5 Settings 

After a systematic search of the extant literature, we identified 31 (quasi) experimental 

studies from peer-reviewed journals or dissertations that appeared in search engines by the end of 

March 2020 (Hwang, Cabell, & Joyner, in preparation). These studies compared the vocabulary 

and/or comprehension outcomes of elementary-aged students (i.e., K-5) who received integrated 

instruction between literacy and content areas (i.e., treatment) with those of students who 

received traditional literacy and content-area instruction separately (i.e., control or comparison 

group). Preliminary results of the meta-analysis demonstrated that large and statistically 

significant average effect sizes for vocabulary (g = 1.48, p < .001, k = 30) and comprehension 
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outcomes (g = 0.87, p < .001, k = 145). The effect size was considerably larger for linguistic 

comprehension outcomes (g = 1.39, p < .001, k = 52) than reading comprehension (g = 0.34, p < 

.001, k = 46). In addition, a supplementary analysis revealed that integrated instruction has a 

large and statistically significant average effect size for content knowledge outcomes (g = 1.30, p 

< .001, k = 51). In summary, the meta-analysis shows that though the number of studies 

conducted in this area is relatively small, these studies suggest a promising effect on students’ 

vocabulary and comprehension while, at the same time, building content knowledge. 

Effects of Content-Rich ELA Instruction in K-2 Settings 

When considering the studies that specifically examined content-rich ELA approaches in 

K-2 settings, there were 4 studies in the larger corpus that met a rigorous standard for 

methodological design (informed by the What Works Clearinghouse Standards Handbook [IES, 

2017]). We discuss the findings from these studies, and then describe common practices across 

these studies. Connor et al. (2017) implemented the 12-week Content-Area Literacy Instruction 

program that supplemented literacy instruction to build science and social studies knowledge in 

kindergarten through fourth-grade students. They found the positive effect of the program on 

proximal science and social studies knowledge outcomes but did not detect any effect on 

standardized comprehension and vocabulary outcomes in K-2 grades. The other three studies 

focused on cultivating science knowledge in service of comprehension and/or vocabulary 

development. Neuman and Kaefer (2018) found positive effects of implementing the World of 

Words program that supplemented literacy instruction for 20 weeks; prekindergarten and 

kindergarten students who received the intervention outperformed those who did not on proximal 

vocabulary and science knowledge measures, but there were no significant effects on 

standardized vocabulary outcomes. Vitale and Romance (2012) implemented the longest 
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intervention among the four studies. They demonstrated that first- and second-grade students 

who received Science IDEAS instruction (conducted as supplement to literacy instruction) 

during one school year did better on standardized reading comprehension and science knowledge 

measures than those who did not. The fourth study showcased the program developed and tested 

by Kim et al. (2020), the Model of Reading Engagement (MORE), that replaced traditional 

literacy instruction (for 10 days). They reported positive effects of the program on proximal 

vocabulary and linguistic comprehension, as well as on standardized reading comprehension 

measures in first grade students. Caution must be exercised in drawing conclusions based on the 

small number of studies, but it is worth mentioning that the advantage of content-rich ELA 

programs in supporting students’ comprehension was observed in the lengthiest program (Vitale 

& Romance, 2012) and the program that replaced traditional literacy instruction, despite its brief 

implementation (Kim et al., 2020).  

In terms of teaching strategies, the ELA instructional approaches represented by the four 

studies were characterized by instructional frameworks organized around logical sequencing of 

content knowledge. Sessions systematically progressed toward teaching students increasingly 

complex ideas, building on ideas learned from previous sessions. For example, teachers in the 

intervention by Kim et al. (2020) read aloud two books about polar bears in earlier classes, then 

in later classes, they involved students in researching different Arctic animals to support them to 

become Arctic animal experts. Texts were presented in conceptually coherent sets. For example, 

teachers in the intervention by Neuman and Kaefer (2018) read aloud five books that were 

conceptually connected to one another (e.g., parts of plants). The text set consisted of 

predictable, narrative, and informational text. Students were involved in reading, writing, 

discussion, and/or hands-on activities for the purpose of learning content in a cumulative way. 
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For example, in the economic unit about money and needs/wants, first-grade students in Connor 

et al. (2017) planned a business to sell snacks (hands-on activities) based on their reading about 

the economic concepts. The planning also involved students in writing and discussing a business 

plan. This characteristic of leveraging literacy instruction to cumulatively learn content is 

notably different from traditional ELA instruction, in which sessions are sequenced based on 

literacy skill progressions, regardless of content (e.g., reading about alpaca to identify main 

ideas, then reading about the sun to practice comprehension monitoring). Moreover, three studies 

(Kim et al., 2020; Neuman & Kaefer, 2018; Vitale & Romance, 2012) explicitly taught words 

connected to concepts and relations among the words. For example, teachers in the intervention 

by Neuman and Kaefer (2018) explicitly explained meanings of words (e.g., camel, scorpion) 

and their relations to higher taxonomic categories (e.g., animals in the desert). In addition to the 

explicit explanation, teachers in the interventions by Kim et al. (2020) and Vitale and Romance 

(2012) utilized concept maps to visually show the relations among conceptually connected words 

(see the supplementary materials in Kim et al., 2020).  

In summary, this small but growing literature base demonstrates evidence of promise, but 

further rigorous trials are needed to examine the efficacy of content-rich ELA instruction in the 

primary grades. There are a handful of ELA curricula in wide use in the United States that have 

received high quality ratings with regard to knowledge building components (see 

https://www.edreports.org). These curricula require rigorous testing to ascertain whether they 

actually meet the needs of students by building language and content knowledge. 

A Recent Evaluation of a Content-Rich ELA Program in Kindergarten Classrooms 

We now turn our attention to a test of a widely used content-rich ELA program that 

employs knowledge building as the context to build language skills and content knowledge 
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simultaneously in the primary grades. Our team conducted two randomized controlled trials in 

kindergarten of the Core Knowledge Language Arts: Knowledge Strand (CKLA: Knowledge; 

Core Knowledge Foundation & Amplify Education, Inc., 2017), whose instructional approach 

aligns with the key practices found in the extant literature. Specifically, CKLA: Knowledge 

employs read alouds of coherent text sets, systematically ordered to sequentially build broad 

content knowledge in science and social studies topics, while at the same time explicitly building 

vocabulary and other language skills through discussion and application of learning. In many 

ways, the CKLA: Knowledge is a specific instantiation of a knowledge-based curriculum 

designed to improve linguistic comprehension, per the simple view of reading. (The parallel 

CKLA: Skills Strand focuses on decoding.)  

Two trials, each conducted in a large urban U.S. school district, were represented in this 

ongoing longitudinal study (Cabell, White, Kim, Hwang, & Gale, 2019). Both trials followed 

identical procedures (i.e., systematic replication), in 2017-2018 and 2018-2019, respectively. In 

the first trial, 23 schools in a district in a mid-Atlantic state were randomly assigned to either the 

treatment (n = 11) or business-as-usual control condition (n = 12). In the second trial, 24 schools 

in a district in a Southern state were randomly assigned to either the treatment (n = 12) or the 

business-as-usual control condition (n=12). Kindergarten teachers (n = 65) in treatment schools 

implemented CKLA: Knowledge for one semester. Students (n = 1218) were individually tested 

in the fall (prior to randomization of schools) and spring (post intervention) on a battery of 

proximal and standardized assessments of language and knowledge. Proximal measures were 

created by researchers and examined whether children learned the words and knowledge they 

were taught in the curriculum. Standardized measures gauged students’ general learning in the 
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areas of receptive vocabulary, expressive vocabulary, linguistic comprehension, and content 

knowledge in science and social studies.   

Preliminary analyses for both trials involved multilevel modeling, with students nested 

within schools. To increase precision across the effect size estimates, we meta-analyzed the 

standardized results across the trials. In summary, findings indicated significant main effects on 

proximal measures of vocabulary (average ES = 0.55), science knowledge (average ES = 0.26) 

and social studies knowledge (average ES = 0.97), as well as standardized measures of 

expressive vocabulary (average ES = .09) and science knowledge (average ES = 0.12). 

Significant main effects were not found for standardized measures of receptive vocabulary, 

linguistic comprehension, and social studies knowledge.  

Findings for the proximal measures were in keeping with the larger meta-analysis of 

previous studies, as well as the K-2 content-rich ELA studies specifically, in terms of the 

positive effects of the curriculum on both taught vocabulary words (Kim et al., 2020; Neuman & 

Kaefer, 2018) and content knowledge (Connor et al., 2017; Neuman & Kaefer, 2018; Vitale & 

Romance, 2012). Differences in the magnitude of effects between the proximal science and 

social studies knowledge outcomes likely reflect the topics being assessed. Specifically, for the 

proximal science measure, students were asked to tell everything they knew about plants (a 

common kindergarten topic), whereas for the social studies measure, students were asked about 

Native Americans (a topic only taught in the treatment group). 

Although modest, the significant impact on standardized measures of language and 

science knowledge stand out because relatively few interventions actually show transfer to more 

generalized learning as measured via a standardized assessment (e.g., Elleman, Lindo, Morphy, 

& Compton, 2009). Indeed, large-scale randomized controlled trials typically demonstrate an 
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average effect size of 0.01 on kindergarten outcomes and 0.01 on language outcomes across 

grades (Lortie-Forgues & Inglis, 2019).  

Yet, significant findings did not extend to standardized measures of receptive vocabulary, 

linguistic comprehension, or social studies knowledge. Although the receptive and expressive 

modalities of vocabulary generally reflect a single construct (Lonigan & Milburn, 2017), the 

extant literature documents that some read-aloud interventions have a larger impact on a single 

modality (e.g., Gonzalez et al., 2011; Mol, Bus, de Jong, & Smeets, 2008). With regard to 

linguistic comprehension, this nonsignificant finding is in keeping with Connor et al.’s (2017) 

study, and it may be the case that relationship between the intervention and comprehension is 

indirect, mediated through vocabulary or knowledge (e.g., LARRC et al., 2019). One reason for 

differences in standardized science and social studies measures could be that treatment teachers 

felt more comfortable teaching science rather than social studies, demonstrated by survey results 

of the specific topics covered in the curriculum.   

In sum, the results of this work indicate that early content-rich ELA instruction—

involving students interacting with complex, systematically organized texts—can lead to 

enhanced learning in vocabulary as well as content knowledge. It is important to note that this 

work is ongoing, and the second trial continued implementation into first grade, spanning two 

academic years. This type of longitudinal investigation is needed to more fully understand the 

impact of a content-rich ELA program on linguistic comprehension over time, as well as 

eventual impact on reading comprehension.  

Future Directions 

The evidence base is this area is growing, and considerably more work will need to be 

done to understand the impact of content-rich ELA programs on comprehension in the primary 
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grades. Not surprisingly, we advocate for more experimental research in this area. With the 

number of content-rich ELA programs increasing, evaluations of these programs are necessary. 

Moreover, language and knowledge take time to build and are not only cumulative but 

exponential in their growth (Neuman, 2006). Thus, longitudinal studies that test programs 

implemented for multiple years can ascertain long-term impact on linguistic comprehension to 

better understand the extent to which early and sustained knowledge building matters for later 

reading comprehension.  

There are many unanswered questions, such as the content of instruction, how it should 

be structured, and its effects on different groups of students. Whose knowledge we are teaching 

is a highly politicized concern, and research does not clearly delineate what knowledge is best to 

teach, nor is it clear whether instruction should prioritize a broad set of topics systematically 

built over time or deeper instruction on a smaller set of topics. However, adjusting instruction to 

be culturally relevant for students can support their engagement and development in reading (see 

Au, 1980), and successful instruction often builds on students’ prior knowledge and experiences 

(e.g., Souto-Manning, Llerena, Martell, Maguire, & Arce-Boardman, 2018).  There are also 

differences among effective integrated approaches with regard to explicit instruction in 

comprehension strategies, with evidence that knowledge-building and strategy instruction can be 

combined to enhance comprehension without diminishing its impact on knowledge (Elleman & 

Compton, 2017; Williams et al., 2016). In addition, we have little understanding of the effects of 

content-rich ELA instruction on students who are English learners (c.f., Neuman & Kaefer, 

2018) or how to tailor knowledge-building support for this population (e.g., Lesaux & Harris, 

2015). Given the few programs which have been tested thus far, we expect that new approaches 

will be developed that take advantage of the science of reading in this area. Most content-rich 
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ELA programs that are currently used in K-2 settings are not designed to replace science and 

social studies instruction but rather serve to complement existing content-area teaching. This 

could result in disjointed knowledge building for students across the day or replacement of 

content areas that was not intended by curriculum developers. Programs are needed that align 

ELA and the content areas for seamless learning, addressing both ELA and content-area 

standards, and these integrative programs should be rigorously tested. 

Conclusion 

The simple view of reading (R = D X C) serves as a useful lens to understand the 

malleable factors that improve reading comprehension. In this article, our aim was to help the 

field transcend narrow conceptualizations of the science of reading that often view linguistic 

comprehension (C) as synonymous with building language skills. Indeed, strengthening students’ 

language skills, including vocabulary, at the earliest grade levels is critical for reading for 

understanding (Foorman et al., 2016), but it is only part of the picture. Building content 

knowledge is also essential, since the main determinant of understanding a text is how much 

knowledge a reader brings to reading (Anderson & Pearson, 1984). In the context of knowledge 

building, language and knowledge can grow together to have a synergistic effect on linguistic 

comprehension and eventual reading comprehension. A relatively small but robust evidence base 

demonstrates that content-rich ELA instruction can serve as an important context for 

simultaneously building both language and knowledge. As these approaches are increasingly 

used across the U.S., further research is needed to strengthen the science of teaching reading in 

this area. 

 

 
 



Running Head: CONTENT KNOWLEDGE BOOSTS COMPREHENSION 

 
 

18 

 

 

References 

Anderson, R.C., & Freebody, P. (1981). Vocabulary knowledge. In J. T. Guthrie (Ed.), 

Comprehension and teaching: Research reviews (pp. 77–117). Newark, DE: International 

Reading Association. 

Anderson, R.C., & Pearson, P.D. (1984). A schema-theoretic view of basic processes in reading 

comprehension. In P.D. Pearson, R. Barr, M.L. Kamil, & P. Mosenthal (Eds.), Handbook of 

reading research (1st ed., pp. 255–291). New York: Longman. 

Au, K. (1980). Participation structures in a reading lesson with Hawaiian children: Analysis of a 

culturally appropriate instructional event. Anthropology & Education Quarterly, 11(2), 91–

115. 

Cabell, S.Q., White, T.G., Kim, J., Hwang, H., & Gale, C. (presented 2019, December). Impact 

of the Core Knowledge Language Arts' read-aloud program on kindergarteners' 

vocabulary, listening comprehension, and general knowledge. Presentation at annual 

meeting, Literacy Research Association, Tampa, FL. (International) 

Castles, A., Rastle, K., & Nation, K. (2018). Ending the reading wars: Reading acquisition from 

novice to expert. Psychological Science in the Public Interest, 19, 5-51. doi: 

10.1177/1529100618772271 

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

instruction. Reading Teacher, 72, 499–507. doi:10.1002/trtr.1758 



Running Head: CONTENT KNOWLEDGE BOOSTS COMPREHENSION 

 
 

19 

Cervetti, G.N., & Wright, T.S. (2020). The role of knowledge in understanding and learning 

from text. In E.B. Moje, P. Afflerbach, N.K. Leseaux, & P. Enciso (Eds.), Handbook of 

reading research (Vol 5). New York, NY: Routledge/Taylor & Francis Group.. 

Cervetti, G.N., Wright, T.S., & Hwang, H. (2016). Conceptual coherence, comprehension, and 

vocabulary acquisition: A knowledge effect? Reading and Writing: An Interdisciplinary 

Journal, 29(1), 1–19. doi:10.1007/s11145-016-9628-x 

Connor, C.M.D., Dombek, J., Crowe, E.C., Spencer, M., Tighe, E.L., Coffinger, S., … Petscher, 

Y. (2017). Acquiring science and social studies knowledge in kindergarten through fourth 

grade: Conceptualization, design, implementation, and efficacy testing of content-area 

literacy instruction (CALI). Journal of Educational Psychology, 109, 301–320. 

doi:10.1037/edu0000128 

Core Knowledge Foundation and Amplify Education, Inc. (2017). Core Knowledge Language 

Arts: Knowledge Strand. Brooklyn, NY: Core Knowledge Foundation and Amplify 

Education, Inc.  

Cox, S., Parmer, R., Strizek, G., & Thomas, T. (2016). Documentation for the 2011–12 schools 

and staffing survey (NCES 2016-817). Washington, DC: National Center for Education 

Statistics. 

Cromley, J.G., & Azevedo, R. (2007). Testing and refining the direct and inferential mediation 

(DIME) model of reading comprehension. Journal of Educational Psychology, 99, 311–

325. doi: 10.10370022-0663.99.2.311 

Elleman, A.M., & Compton, D.L. (2017). Beyond comprehension strategy instruction: What’s 

next? Language, Speech, and Hearing Services in Schools, 48, 84-91. doi: 

10.1044/2017_LSHSS-16-0036 



Running Head: CONTENT KNOWLEDGE BOOSTS COMPREHENSION 

 
 

20 

Elleman, A., Lindo, E., Morphy, P., & Compton, D. (2009). The impact of vocabulary 

instruction on passage-level comprehension of school-age children: A meta-analysis, 

Journal of Research on Educational Effectiveness 2, 1-44. 

https://doi.org/10.1080/19345740802539200 

Foorman, B., Beyler, N., Borradaile, K., Coyne, M., Denton, C.A., Dimino, J., … Wissel, S. 

(2016). Foundational skills to support reading for understanding in kindergarten through 

3rd grade (NCEE 2016-4008). Washington, DC: National Center for Education Evaluation 

and Regional Assistance (NCEE), Institute of Education Sciences, U.S. Department of 

Education. 

Gelman, S.A., & Kalish, C.W. (2007). Conceptual development. In W. Damon, R.M. Lerner, D. 

Kuhn, & R. Siegler (Eds.), Handbook of Child Psychology, Vol. 2. Cognition, perception, 

and language. Hoboken, NJ: Wiley. doi:doi:10.1002/9780470147658.chpsy0216 

Goldstein, D. (2020). An old and contested solution to boost reading scores: Phonics. New York 

Times. Retreived from: https://www.nytimes.com/2020/02/15/us/reading-phonics.html 

Gonzalez, J.E., Pollard-Durodola, S., Simmons, D.C., Taylor, A.B., Davis, M.J., Kim, M., & 

Simmons, L. (2011). Developing low-income preschoolers’ social studies and science 

vocabulary knowledge through content-focused shared book reading. Journal of 

Research on Educational Effectiveness, 4(1), 25-52. doi: 10.1080/19345747.2010.487927 

Grissmer, D., Grimm, K.J., Aiyer, S.M., Murrah, W.M., & Steele, J.S. (2010). Fine motor skills 

and early comprehension of the world: Two new school readiness indicators. 

Developmental Psychology, 46, 1008–1017. doi:10.1037/a0020104 



Running Head: CONTENT KNOWLEDGE BOOSTS COMPREHENSION 

 
 

21 

Guthrie, J.T., Anderson, E., Alao, S., & Rinehart, J. (1999). Influences of Concept-Oriented 

Reading Instruction on strategy use and conceptual learning from text. The Elementary 

School Journal, 99(4), 343–366.  

Hoover, W.A., & Tunmer, W.E. (2018). The simple view of reading: Three assessments of its 

adequacy. Remedial and Special Education, 39, 304-312. doi: 

10.1177/0741932518773154 

Hwang, H. (in press). Early general knowledge predicts reading growth in first and second 

language throughout the elementary years. Elementary School Journal.  

Hwang, H. (2019). The role of science domain knowledge and reading motivation in predicting 

informational and narrative reading comprehension in L1 and L2: An international study. 

Learning and Individual Differences, 76, 1–11. doi:10.1016/j.lindif.2019.101782 

Hwang, H., Cabell, S.Q., & Joyner, R. (in preparation). Two are better than one? A meta-

analysis of the impact of integrated instruction on comprehension and vocabulary in the 

elementary years. 

Hwang, H., & Duke, N.K. (2020). Content counts and motivation matters: Reading 

comprehension in third-grade students who are English learners. AERA Open, 6(1), 1-17. 

doi:10.1177/2332858419899075 

Institute of Education Sciences (IES). (2017). What Works Clearinghouse standards handbook 

(version 4.0). Washington, DC: Author. Retrieved from 

https://ies.ed.gov/ncee/wwc/Docs/referenceresources/wwc_standards_handbook_v4.pdf 

Kendeou, P., van den Broek, P., White, M.J., & Lynch, J.S. (2009). Predicting reading 

comprehension in early elementary school: The independent contributions of oral 



Running Head: CONTENT KNOWLEDGE BOOSTS COMPREHENSION 

 
 

22 

language and decoding skills. Journal of Educational Psychology, 101, 765-778. doi: 

10.1037/a0015956 

Kim, J.S., Burkhauser, M.A., Mesite, L.M., Asher, C.A., Relyea, J.E., Elmore, J., … Relyea, J.E. 

(2020). Improving reading comprehension, science domain knowledge, and reading 

engagement through a first-grade content literacy intervention. Journal of Educational 

Psychology. Advance online publication. doi:10.1037/edu0000465.supp 

Kintsch, W. (1998). Comprehension: A paradigm for cognition. New York, NY: Cambridge 

University Press. 

Kintsch, W. (2009). Learning and constructivism. In S. Tobias & T. M. Duffy 

(Eds.), Constructivist instruction: Success or failure? (p. 223–241). New York, NY: 

Routledge/Taylor & Francis Group. 

Kintsch, W. (2013). Revisiting the Construction-Integration model of text comprehension and its 

implications for instruction. In D.E. Alvermann, N.J. Unrau, & R.B. Ruddell (Eds.), 

Theoretical models and processes of reading (6th ed., pp. 807–839). Newark, DE: 

International Reading Association. 

Landry, S.H., Smith, K.E., & Swank, P.R. (2006). Responsive parenting: Establishing early 

foundations for social, communication, and independent problem-solving skills. 

Developmental Psychology, 42, 627-642. doi: 10.1037/0012-1649.42.4.627 

Language and Reading Research Consortium. (2015). Learning to read: Should we keep things 

simple? Reading Research Quarterly, 50(2), 151-169. doi: 10.1002/rrq.99 

Language and Reading Research Consortium (2017). Oral language and listening 

comprehension: Same or different constructs? Journal of Speech, Language, and Hearing 

Research, 60, 1273-1284. doi: 10.1044/2017_JSLHR-L-16-0039 



Running Head: CONTENT KNOWLEDGE BOOSTS COMPREHENSION 

 
 

23 

Language and Reading Research Consortium, Jiang, H., & Logan, J. (2019). Improving reading 

comprehension in the primary grades: Mediated effects of a language-focused classroom 

intervention. Journal of Speech, Language, and Hearing Research, 62, 2812-2828. 

doi:10.1044/2019_JSLHR-L-19-0015 

Lesaux, N.K., & Harris, J.R. (2015). Cultivating knowledge, building language. Portsmouth, NH: 

Heinemann. 

Lonigan, C.J., & Milburn, T.F. (2017). Identifying the dimensionality of oral language skills of 

children with typical development in preschool through fifth grade. Journal of Speech, 

Language, and Hearing Research, 60, 2185-2198. doi:10.1044/2017_JSLHR-L-15-0402 

Lortie-Forgues, H., & Inglis, M. (2019). Rigorous large-scale educational RCTs are often 

uninformative: Should we be concerned? Educational Researcher, 48(3), 158–166. 

doi:10.3102/0013189X19832850 

Mol, S.E., Bus, A.G., de Jong, M.T., & Smeets, D.J.H. (2008). Added value of dialogic parent-

child book readings: A meta-analysis. Early Education and Development, 19, 7-26. doi: 

10.1080/10409280701838603 

Neuman, S.B. (2006). The knowledge gap: Implications for early education. In D. Dickinson & 

S.B. Neuman (Eds.), Handbook of early literacy (Vol. 2, pp. 29–40). New York: Guilford 

Neuman, S.B., & Kaefer, T. (2018). Developing low-income children’s vocabulary and content 

knowledge through a shared book reading program. Contemporary Educational Psychology, 

52, 15–24. doi:10.1016/j.cedpsych.2017.12.001 

Neuman, S.B., Newman, E.H., & Dwyer, J. (2011). Educational effects of a vocabulary 

intervention on preschoolers’ word knowledge and conceptual development: A cluster-

randomized trial. Reading Research Quarterly, 46, 249-272. doi: 10.1598/RRQ.46.3.3 



Running Head: CONTENT KNOWLEDGE BOOSTS COMPREHENSION 

 
 

24 

Neuman, S.B., & Roskos, K. (2012). Helping children become more knowledgeable through 

text. The Reading Teacher, 66, 207–210. doi:10.1002/TRTR.01118 

Ozuru, Y., Dempsey, K., & McNamara, D.S. (2009). Prior knowledge, reading skill, and text 

cohesion in the comprehension of science texts. Learning and Instruction, 19, 228–242. 

doi:10.1016/j.learninstruc.2008.04.003 

Palincsar, A.S., & Duke, N.K. (2004). The role of text and text-reader interactions in young 

children’s reading development and achievement. The Elementary School Journal, 105, 

183–197. doi:10.1086/428864 

Pearson, P.D., & Cervetti, G.N. (2015). Fifty years of reading comprehension theory and 

practice. In P.D. Pearson & E.H. Hiebert (Eds.), Research-based practices for teaching 

Common Core literacy (1st ed., pp. 1–24). New York: Teacher College Press. 

doi:10.1080/09640560701402075 

RAND Reading Study Group. (2002). Reading for understanding: Toward an R&D program in 

reading comprehension. Santa Monica, CA. 

Scarborough, H. (2009). Connecting early language and litearcy to later reading (dis)abilities: 

Evidence, theory, and practice. In F. Fletcher-Campbell, J. Soler, & G. Reid (Eds.), 

Approaching difficulties in literacy development: Assessment, pedagogy, and 

programmes. London, England: SAGE Publications Ltd. 

Souto-Manning, M., Llerena, C.L., Martell, J., Maguire, A.S., & Arce-Boardman, A. (2018). No 

more culturally irrelevant teaching. Portmouth, NH: Heinemann. 

Stafura, J.Z., & Perfetti, C.A. (2017). Integrating word processing with text comprehension. In 

K. Cain, D.L. Compton, & R.K. Parrila (Eds.), Theories of Reading Development (pp. 9-

31). Amsterdam, Netherlands: John Benjamins Publishing Company.  



Running Head: CONTENT KNOWLEDGE BOOSTS COMPREHENSION 

 
 

25 

Stahl, S.A., Hare, V.C., Sinatra, R., & Gregory, J.F. (1991). Defining the role of prior knowledge 

and vocabulary in reading comprehension: The retiring of number 41. Journal of Reading 

Behavior, 23, 487–508. doi: 10.1080/10862969109547755  

Stanovich, K.E., & Cunningham, A.E. (1993). Where does knowledge come from? Specific 

associations between print exposure and information acquisition. Journal of Educational 

Psychology, 85, 211–229. doi:10.1037/0022-0663.85.2.211 

Storch, S.A., & Whitehurst, G.J. (2002). Oral language and code-related precursors to reading: 

Evidence from a longitudinal structural model. Developmental Psychology, 38, 934-947. 

doi: 10.1037//0012-1649.38.6.934 

Vasilyeva, M., & Waterfall, H. (2011). Variability in language development: Relation to 

socioeconomic status and environmental input. In S.B. Neuman, & D.K. Dickinson 

(Eds.), Handbook of early literacy research: Volume 3 (pp. 36-48). New York, NY: 

Guilford Press. 

Vitale, M.R., & Romance, N.R. (2012). Using in-depth science instruction to accelerate student 

achievement in science and reading comprehension in grades 1 - 2. International Journal of 

Science and Mathematics Education, 10, 457–472. doi:10.1007/s10763-011-9326-8 

Vellutino, F.R., Tunmner, W.E., Jaccard, J.J., & Chen, R. (2007). Components of reading ability: 

Multivariate evidence for a convergent skills model of reading development. Scientific 

Studies of Reading, 11, 3-32. doi: 10.1080/10888430709336632 

Wexler, N. (2019). The knowledge gap: The hidden cause of America’s broken education 

system–and how to fix it. New York, NY: Avery. 

Williams, J.P., Kao, J.C., Pao, L.S., Ordynans, J.G., Atkins, J.G., Cheng, R., & DeBonis, D. 

(2016). Close analysis of texts with structure (CATS): An intervention to teach reading 



Running Head: CONTENT KNOWLEDGE BOOSTS COMPREHENSION 

 
 

26 

comprehension to at-risk second graders. Journal of Educational Psychology, 108, 1061–

1077. doi:10.1037/edu0000117 

Willingham, D. (2017). The reading mind: A cognitive approach to understanding how the mind 

read. San Francisco, CA: Jossey-Bass. 

Willingham, D.T. (2006). How knowledge helps: It speeds and strengthens reading 

comprehension, learning—and thinking. American Educator, 30, 1–12. Retrieved from 

https://www.aft.org/periodical/american-educator/spring-2006/how-knowledge-helps 

Wright, T.S., & Neuman, S.B. (2013). Vocabulary instruction in commonly used kindergarten 

core reading curricula. The Elementary School Journal, 113, 386-408. doi: 

10.1086/668766 

Author Information:  

Sonia Q. Cabell is assistant professor in the School of Teacher Education and Florida Center for 

Reading Research at Florida State University, Florida, USA; email scabell@fsu.edu. Her 

research is focused on how to accelerate early reading and writing skills, particularly among 

young children living in poverty. 

 

HyeJin Hwang is a postdoctoral research associate in the Florida Center for Reading Research at 

Florida State University, Florida, USA; email hhwang4@fsu.edu. Her research is focused on 

literacy development in the elementary years, particularly among students who are English 

learners. 

 

Corresponding Author Address: Sonia Q. Cabell, Florida Center for Reading Research, 2010 

Levy Avenue Suite 100, Tallahassee, FL 32310; 850-645-1410; scabell@fsu.edu 


