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Abstract 

Researchers disagree about the value of controlling the decodability of texts for students with 

reading difficulty, specifically what type of text they should read: decodable texts (words limited 

to taught patterns), nondecodable texts (those not limited by instruction), or both. We analyzed 

the effects of reading intervention for elementary-age students with reading difficulty (k = 119) 

to determine whether effects varied by the type of texts students read—decodable, nondecodable, 

or both—compared with interventions including no text reading. Inadequate information was 

available to code text type for 22 interventions including text reading; effect sizes were 

calculated for 97 studies. Effects for interventions with decodable or nondecodable reading did 

not differ from no-text interventions. For both-types interventions, the effect (g = 0.28) 

approached significance versus no-text, 95% CI [-0.09, 0.65]. Disaggregating effects by whether 

the measures were standardized or researcher-designed showed a significant both-types effect, g 

= 0.45, 95% CI [0.02, 0.89] relative to no-text. Disaggregating by whether outcomes were for 

word recognition or reading comprehension showed a positive both-types effect for word 

recognition outcomes; data were inadequate to examine comprehension. A possible confounding 

effect of time spent reading was tested but was uncorrelated with the intervention effect. The 

both-types finding suggests the possible value of varied reading experiences in intervention, but 

this analysis did not account for other factors that might be correlated with text type and the 

intervention effect. Further, more comprehensive reporting about text types is important for 

replication and meta-analytic review. 

Keywords: reading interventions, replication, text analysis, decodable texts, leveled texts 
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Text Types and Their Relation to Efficacy in Beginning Reading Interventions 

The great debate about the efficacy of reading different types of texts in beginning 

reading instruction has again become prominent among policymakers and researchers (Goldberg 

& Goldenberg, 2022). The two text types at the center of the current debate are decodable texts, 

which include controlled vocabulary that emphasizes taught phonetic patterns, and nondecodable 

texts, which do not include such vocabulary control (The Reading League, 2022; Schwartz, 

2019). This issue is particularly salient when examining interventions for students with reading 

difficulty because interventions must maximize their efficiency by providing the reading 

experiences that will best accelerate their achievement. Unfortunately, little quasi-experimental 

or experimental research has involved systematic examination of the relation between the types 

of texts students read in intensive reading interventions and the effect of that instruction on their 

achievement (cf. reviews by Cheatham & Allor, 2012 and Birch et al., 2022). The aim of this 

study, then, is to examine the relation between the texts used in beginning reading interventions 

and the effects of those interventions on student reading achievement.  

Despite the limited literature, some influential studies provide evidence that the types of 

texts used in beginning reading instruction and interventions do appear to influence student 

outcomes (Juel & Roper/Schneider, 1985; Lesgold et al., 1985). Juel and Roper/Schneider 

compared the achievement of first-grade students who received the same type of instruction but 

read different types of texts. Students who read more decodable texts appeared more likely to use 

a decoding strategy when they read other texts at three testing points compared with students 

who read nondecodable texts, who appeared to use an orthographic strategy (i.e., identifying 

words by recognizing unique letter strings) to read them. This difference was especially evident 

in the first trimester of first grade, when the decodability of texts was most disparate across text 

types. Yet even in the third trimester, when decodability ratings of texts were the same for both 

groups, the students who read texts from the initially less decodable basal program were still 

more likely to use an orthographic strategy than students from the other group, although there 

was no longer a significant difference in reading ability. The authors concluded that the texts 

used for instruction contributed more to which word identification strategies students used than 

the instructional method. These data provided early and enduring evidence that the types of texts 

students read have a central role in their reading acquisition. 

However, there have been few studies since that have examined how text types affect 

intervention outcomes. One way to address this lack of evidence is to examine the overall effects 

of interventions themselves and examine whether there is an association between the type of text 

used in the intervention and student response to instruction. With this goal of clarifying the 

contributions of different text types to interventions, we examined studies from the 1990s to the 

present that tested the value of reading interventions on the reading achievement of students with 

reading difficulty in kindergarten through Grade 3 using community-sourced data from three 

recent meta-analyses.  

 

Uses of Decodable and Nondecodable Texts and Their Role in Instruction 

The issue of decodability in text has been a topic of extensive and intensive discussion as 

the decades-long reading wars have shifted the emphasis multiple times (Pearson, 2004). Widely 

used beginning reading programs have undergone numerous overhauls. In some iterations, they 

have included more decodable texts—that is, texts that contain controlled vocabularies designed 

to provide extensive practice with specific grapheme-phoneme correspondences (GPCs). The 



TEXT TYPES AND BEGINNING READING INTERVENTIONS 

 

4 

goal of such vocabulary control is to improve students’ ability to decode on the premise that the 

decoding ability promotes independent access to future texts. 

 In other iterations, reading programs have included more nondecodable texts designed to 

provide exposure to a wide range of texts and the creativity of language that is often associated 

with texts written by authors whose goals are to communicate ideas rather than promote 

controlled practice—often regarded as authentic. Some of the texts that are labeled as authentic 

are described as leveled books because of the use of qualitative features (e.g., themes, text 

structures, vocabulary) to assign complexity levels. Books that are also found in libraries and not 

only in instructional programs—labeled as trade books—also fall under the authentic text rubric. 

The goal in these nondecodable-weighted iterations of reading programs has been to promote 

access and exposure to unique ideas and various cultural contexts on the premise that engaging 

in wide reading will enhance motivation and the use of meaning-based cues to identify 

unfamiliar words (Pearson, 2004).  

 

The Relation Between Reading Decodable Texts and Reading Acquisition 

The findings of Juel and Roper/Schneider’s (1985) study suggest that students are more 

likely to use decoding strategies over the long term if their teachers provide instruction using 

decodable texts that correspond with the content of code-based lessons rather than selecting 

leveled trade books that may or may not match lesson content. The consequent inference is that 

reading decodable texts improves reading skills.  

Whether data support that idea is unclear. One challenge is that there is no empirical basis 

for determining when a text is adequately decodable. Decodable texts do have some 

distinguishing features. Mesmer (2005) suggested that decodable texts can be identified by two 

criteria. The first is via a rating of phonetic regularity, in which GPCs are simple, follow 

common letter-sound associations, and occur frequently in text. The other is via lesson-to-text 

match (LTTM; Beck, 1997; Stein et al., 1999), in which a high percentage of words in 

instructional texts follow taught phonetic patterns or were included as sight words in previous 

lessons. There is no established definition of the “high” in “high percentage,” although states 

have adopted their own standards without evidence (Foorman et al., 2004): California mandated 

that texts include 75% decodable words to be considered decodable; Texas mandated 80%. By 

contrast, researchers have explored the association between the level of decodability and student 

achievement to establish a research-based recommendation.  

One study that explored decodability was by Jenkins et al. (2004). The authors tested the 

effects of two supplemental interventions on the reading outcomes of first graders at risk of 

reading difficulty—compared with students who participated in typical classroom instruction and 

received intervention as determined by the schools. For their alternative supplemental 

interventions, Jenkins et al. created 100 lessons focused on GPC learning and word reading 

practice and used them in both conditions in a 25-week period. The supplemental interventions 

differed by the level of decodability for the texts students read in three different phases. For the 

first, second, and last third of instruction, the more-decodable texts were 85%, 72%, and 80% 

decodable using the LTTM approach, while the less-decodable texts were 11%, 40%, and 69% 

decodable. Students in both intervention conditions had better reading outcomes than students in 

the comparison condition on standardized measures of word recognition, decoding, passage 

reading fluency and accuracy, spelling, and reading comprehension. However, the students in the 

intervention groups did not show differences in reading progress for any of the measures. The 

effect of text decodability on reading outcomes is evidently ambiguous. The fact that there was 
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no difference between intervention groups supports no clear inference—particularly because the 

study included less decodable texts that were actually in some cases quite decodable.  

By contrast, Mesmer (2005) provided stronger evidence in favor of using decodable texts 

to encourage readers to apply taught letter sound knowledge in decoding words. Mesmer 

conducted a 14-day study in which first graders with understanding of the alphabetic principle 

learned a limited set of GPCs in two phonics conditions. In both conditions, students segmented 

sounds, read and spelled words with taught sounds, and read books. In one condition, students 

read texts with 40% LTTM, and in the other condition the texts had an 8% LTTM. Students in 

the 40% LTTM group had greater word reading accuracy (they applied letter-sound knowledge 

in reading text) and made fewer errors (substitution errors featured two or more phonemes that 

matched the printed word) at posttest than students in the 8% LTTM group. Despite the 

differences in the intensity of the intervention and the levels of decodability in the Mesmer and 

Jenkins et al. (2004) studies, the data do support the possibility that practice reading texts with 

more decodable words provides some benefit to the reader. (Notably, these empirical data 

provide no support for the California and Texas mandate levels.) 

To summarize the relevant data, Cheatham and Allor (2012) attempted to isolate the 

effects of decodable texts on reading outcomes and found only seven eligible studies in their 

review. Of these, three included an intervention and four were descriptive studies of students 

reading decodable texts. Although results were mixed across both study types, the salient finding 

of the descriptive studies was that, for the most part, children read more accurately and quickly 

with better prosody when instruction had a high level of LTTM. Specific to interventions for 

students with reading difficulty, there was no consistent finding that decodable books led to 

significantly better performance, but correlations among reading and decodability, novel word 

reading, and number of graphically similar errors suggested that students who read decodable 

books used more decoding skills. In short, the evidence whether reading decodable texts supports 

reading achievement for students with reading difficulty is variable. One conclusion is that there 

may be a small positive effect for reading decodable texts, but this conclusion is tentative at best.  

 

The Efficacy of Nondecodable Texts in Early Reading Acquisition 

Studies that have focused on the relation of nondecodable text to reading performance are 

similarly limited and have provided only weak evidence of the efficacy of such texts in 

beginning reading instruction and intervention. Hoffman et al. (2001) found that when end-of-

year first graders read texts at kindergarten, early-first grade, and final-first grade levels under 

three conditions, only the high-achieving readers read with at least 90% accuracy, a criterion 

identified by Clay (1991) as necessary for the adequate comprehension of text leveled by the 

Reading Recovery system. In contrast, middle-performing students achieved a mean accuracy 

level of 90% only with kindergarten-level texts, with 81% and 79% accuracy on first grade texts; 

low-performing student mean percentages were 70, 58, and 49, which were well short of the 

word-level accuracy required to comprehend the texts.  

Several studies have been conducted on the effects of the Leveled Literacy Intervention 

program (LLI; Fountas & Pinnell, 2008) on beginning reading skills. LLI is an intervention 

program that is implemented with texts leveled in a system called Guided Reading Levels 

(GRLs). This system uses letters to indicate difficulty of a text; kindergarten texts begin at level 

A and adult-level texts are at level Z. Texts are qualitatively assessed on features such as genre, 

themes and ideas, sentence complexity, word frequency, and illustrations. Each GRL is assigned 
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a fiction text and a nonfiction text that are used as benchmark assessments (Fountas & Pinnell, 

2012). 

Ransford-Kaldon et al. (2010) found that kindergarteners, first graders, and second 

graders successfully read at higher GRL benchmark levels after a semester of reading LLI texts, 

but results on subtests of Dynamic Indicators of Basic Early Literacy Skills (DIBELS) were 

mixed. While kindergarteners in the LLI program outperformed control group students in 

nonword reading fluency, and first graders in the LLI program outperformed control students in 

nonword reading fluency, letter naming fluency, and oral reading measures, no significant 

differences were found between groups in initial sound fluency or phoneme segmentation 

fluency for either grade. Further, intervention group kindergarteners did not outperform control 

group kindergarteners in letter naming fluency, and no significant differences were found 

between second grade groups in any of the measures. In a subsequent study, Ransford-Kaldon et 

al. (2013) found that kindergarteners and first graders moved to higher reading levels, but second 

graders did not. In addition, treatment groups did not outperform comparison groups on 

standardized measures of reading.  

While both studies resulted in higher reading levels for most treatment groups, the 

reading skills did not reliably generalize to assessment contexts. This reality, along with the lack 

of comparison of growth after reading different text types, brings into question the utility of such 

a program in a wider academic context, in which students are eventually expected to read a 

variety of fiction and nonfiction texts. This limitation generally accords with the conclusions of 

Murray et al. (2014) based on their study comparing two first-grade reading interventions for at-

risk readers, the code-based My Sidewalks on Reading Street (Juel et al., 2008) and the LLI 

program (Fountas & Pinnell, 2008). The authors found dramatic differences between the 

interventions in terms of percentages of polysyllabic words and decodable words using an LTTM 

approach, raising questions about the value of programs that do not include at least some 

decodable texts. Murray and colleagues consequently encouraged further examination of text 

characteristics among intervention programs and of the effects of reading programs with 

different text types on reading-related skills for students at risk of reading difficulties.  

 

Comparisons of the Effects of the Two Text Types 

Recent intervention studies comparing the effects of different text types, either to each 

other or a control group, have focused on subjects with different age levels and had mixed 

results. One study (Hiebert & Fisher, 2016) revealed that first-grade English language learners 

who read phonetically regular texts in addition to receiving regular phonics lessons gained more 

words correct per minute in an informal reading inventory than those in the control group. In an 

intervention comparing multi-criteria texts to leveled texts for second graders, Cheatham et al. 

(2014) found no significant differences in word reading for developing decoders. In a study of 

children aged 4 to 5, Price-Mohr and Price (2020) found that in tasks of reading comprehension, 

students who read texts written to include low percentages of decodable words performed 

significantly better than students who read texts with high percentages of decodable words. For 

word reading tasks, the difference in performance between the two groups was marginally 

significant in favor of reading low-decodability texts. In summary, although the research 

suggests that text-reading practice help students learn to read, there is little evidence to support a 

focus on either decodable texts or leveled texts.  

 

Rationale for the Current Study 
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Because of the scarcity of evidence for the effect of text type on the reading achievement 

of students with reading difficulty, we examined the effects of studies of reading interventions 

with students from kindergarten through third grade and compared their effects based on whether 

they included decodable texts, nondecodable texts, or both. Many factors influence the success of 

reading interventions, such as instructional method, group size, and teacher experience, and we 

acknowledge the limitation in a study that excludes such factors. We were concerned, however, 

that examining all potential mediators would lead to an atheoretical analysis that would increase 

the risk of type I error. We therefore opted to limit the scope of our study to this understudied 

aspect of reading research to disambiguate the effect of text reading from other intervention 

effects.  

As we began our review of studies, it became apparent that many studies do not report 

much detail about the characteristics of the texts that their studies included. This is likely the 

result of editors’ admonitions to limit the length of manuscripts, but this does not mitigate the 

concern that limited information makes reporting difficult and subsequent replication impossible 

for independent researchers. Given the importance of replication in research (Cook et al., 2016), 

access to complete information about study materials and procedures is essential. As a result, 

after exploring the first 10 studies or so, we added a research question to describe the level of 

information about texts available from the manuscript and its supplemental materials.  

 

Research Questions 

 

Research Question 1: Availability of Information About Texts 

For the reason described above, our first question concerned the availability of 

information to conduct analyses of texts used in interventions. Answering this question is 

important because the role of text used for successful interventions can be measured with meta-

analyses and syntheses only if adequate data are available. Perhaps more important, the 

possibility of replicating an intervention depends on highly descriptive information about studies. 

Research Question 1 was as follows: To what extent do authors describe the texts used in reading 

interventions? 

We hypothesized that there would be considerable variability in the extent to which 

information about the texts was available.  

 

Research Question 2: Variability of Effects Related to Text Types 

Our second question, dependent on the first, addressed the question of whether 

intervention effects differed based on the type of texts used. Answering this question is important 

to establish a starting point in terms of the field’s knowledge about the role of connected text and 

to motivate future research about that role. Research Question 2 was as follows: Do the findings 

of reading intervention studies vary based on the type of text used in each study? 

Regarding the role of text, we expected that interventions including text would have 

stronger effects on student skills than interventions without texts (that is, interventions in which 

students read isolated words or sentences). However, we considered that the effects of text type 

might vary by the type of instructional outcome. Most of the studies described above examined 

the effect of text type on word recognition and fluency outcomes. As a result, we decided to 

examine study outcomes for two separate categories—foundational skills and comprehension 

skills—to determine whether any text effect would be confined to one type of outcome. One 

argument for the use of nondecodable text is that they facilitate reading comprehension because 
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they are semantically rich and address meaningful interesting topics. This raised the possibility 

that the types of texts students read might have different effects for word recognition and reading 

comprehension outcomes. We addressed this possibility by categorizing measures by their 

outcome type and examining whether differential effects were present.  

In addition, we examined whether the effects were present for researcher-designed or 

standardized assessments. Interventions often fail to produce significant improvements for 

standardized reading comprehension outcomes but can show positive effects on more proximal 

measures (e.g., Fuchs et al., 2018). To address this possibility, we considered the role of measure 

source in the analysis.  

There were no clear hypotheses, but the existing data provided limited support for the 

possibility that reading decodable texts improves reading outcomes more than reading 

nondecodable texts—especially on word recognition outcomes. 

 

Method 

 

Identification of Meta-Analyses 

 The purpose of the current study was to examine the use of texts in the literature focused 

on the needs of early elementary students who were at risk for or had been identified as having 

reading disabilities. To facilitate this process, and in alignment with principles of open science––

that is, examining and expanding on high-quality previous research––we opted to collect effect 

size information from published meta-analyses that examined the effects of reading interventions 

on the reading achievement of students with reading difficulty in kindergarten through third 

grade. We hoped that, compared with a traditional meta-analysis, this novel method would 

provide a more efficient means of collecting data on our population of interest and allow for 

swifter dissemination of the results. Because newer meta-analyses would include the most recent 

studies and capture older studies that earlier meta-analyses examined, we selected the three most 

recently published meta-analyses the inclusion criteria for which matched our topic and 

population of interest. These included Wanzek et al. (2016), Wanzek et al. (2018), and Gersten et 

al. (2020). This method allowed for an additional layer of peer review via the meta-analyses and 

avoided duplication of data analysis efforts (e.g., effect size calculation) already undertaken by 

skilled meta-analysts.  

 

Inclusion Criteria for Studies Within the Meta-Analyses 

The three meta-analyses had similar inclusion criteria, indicating that they represented a 

cohesive but expansive examination of the literature. The inclusion criteria across all meta-

analyses were that the studies (a) were published in English-language peer-reviewed journals 

(Gersten et al. [2020] further specified that studies must have been conducted only in the U.S. 

between 2002 and 2017), (b) included an effect size for measures of word recognition or 

comprehension, (c) included participants who were at risk for or diagnosed with reading or 

learning disabilities, (d) included students from Grades 4 to 6 only if at least 50% of participants 

were from the target grade levels (see below) or disaggregated data from the target grade levels 

was available, and (e) provided enough data for effect sizes to be calculated.  

The meta-analyses differed in several respects. Wanzek et al. (2016) and Wanzek et al. 

(2018) included only school-based studies, whereas Gersten et al. (2020) also allowed nonschool 

clinics as program sites. Both Wanzek et al. reviews included studies of students in kindergarten 

through third grade; Gersten et al. limited their studies to students in the first through third grade. 
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Wanzek et al. (2016) included studies with at least 15 and as many as 99 intervention sessions; 

Gersten et al. specified that the intervention duration should be at least 8 hours.  

In contrast to the wider criteria applied by the two Wanzek et al. studies, Gersten et al. 

(2020) excluded reading instruction that was provided to an entire class of students for grade-

appropriate skills (i.e., in Tier 1 general education), interventions designed to support students 

who had not responded to prior interventions, and pre-reading or phonological awareness 

interventions in which the instruction did not include activities designed to help students read 

words or pseudowords. These differences in sampling criteria did not limit the cohesiveness of 

the studies included.  

The differences in inclusion criteria, however, resulted in different numbers of reviewed 

publications and studies: Wanzek et al. (2016) reviewed 69 publications describing 76 studies; 

Wanzek et al. (2018) reviewed 24 publications describing 39 studies; and Gersten et al. (2020) 

reviewed 25 publications describing 37 studies. The number of studies differed from the number 

of publications (i.e., individual papers) because some studies included multiple intervention 

groups (resulting in separate contrasts with the comparison condition) or different cohorts in 

which each was treated as a different study, or multiple projects were reported in one 

publication. In this paper, we refer to any comparison of an intervention group and a control 

group with at least one associated effect size as a study. Thus, some publications, as in the meta-

analyses, include multiple studies.  

Overall, the three meta-analyses provided unique but complementary information, and 

the study samples all fell within our population of interest. The minor differences in the inclusion 

criteria were unimportant because the studies collectively allowed us to examine the effect of 

text exposure on student outcomes in response to instruction. 

 

Additional Criteria for This Study 

Some of the study contrasts (n = 11) involved the comparison of multiple intervention 

groups rather than a researcher-implemented intervention against a no-intervention comparison. 

Because we were primarily interested in the effects of text exposure in reading interventions in 

comparison to no-intervention groups, we removed these studies from consideration. There were 

also studies (n = 21) that appeared in multiple meta-analyses. After removing duplicates, 120 

studies described in 99 publications were included in our review. 

 

Coding of Studies 

We coded the studies according to two variables that were important for our analysis of 

texts: (a) the amount of descriptive information available about the texts used in the interventions 

and (b) the types of texts the researchers used (when this information was available).  

 

Descriptive Information About Texts 

To answer Research Question 1 (RQ1), we coded studies based on the availability of 

information to identify the texts used in the intervention. There were three possible scores for the 

study reporting to the extent that it would facilitate inclusion in a synthesis or replication of the 

study: 

• 0: There was not enough information about the texts used in the study to determine 

which text type was used. A common case was that the researchers reported that 

students read from self-selected or teacher-selected books. Sometimes the report 

mentioned that books were “leveled,” but authors did not define the range of levels or 
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which leveled book collections were used.  

• 1: Texts were partly described in that the researchers provided information that 

limited the scope of the possible texts but did not provide enough information for 

complete replicability. For instance, some researchers reported that students read 

books within a collection but did not specifically state the titles or levels of the books. 

• 2: Texts were described with enough detail to specifically identify which ones were 

used. A common case involved researchers using a published set of books with a 

limited scope (e.g., Bob Books).  

Interventions in which the researchers reported that students read no texts were coded NA (not 

applicable) to reflect that the text type was irrelevant. Text type was none (see Text Type Codes 

below).  

We provided up to three ratings for descriptions of intervention texts provided in each 

study. A rating was determined for each type of text used in the intervention (see Text Type 

Codes below); each study could include up to two text types. We then determined a total 

description rating for each study based on the rating for each text type. If a study only included 

one text type (including none and not reported; n = 110), the rating for the description of that 

text type was repeated as the total intervention text description rating. The same was true if a 

study included two text types with the same description rating (e.g., a decodable text with a 

rating of 2 and a nondecodable text with a rating of 2 would merit a total rating of 2 for that 

study; n = 6). Studies with mixed text description ratings (e.g., a decodable text with a rating of 2 

and a nondecodable text with a rating of 0; n = 4) required a total text description rating of 1; in 

all such cases, only partial replication of the study would be possible with the given text 

descriptions. 

 

Text Type Codes 

For Research Question 2 (RQ2), we coded the text type with an emphasis on the 

categories of decodable and nondecodable. We also coded for no text and missing information; 

therefore, even studies that were rated 0 on the 0 – 2 scale for RQ1 were coded for text type. 

These were the codes: 

• Decodable: Texts were controlled in that the words used in them were limited to 

those containing patterns and words students had already been taught.  

• Nondecodable: Texts were not controlled for difficulty in terms of the sound–spelling 

correspondences they contained. The researchers might have specified that students 

read leveled books, which are often defined as books bundled based on a publisher’s 

estimation that they have the same level of difficulty. Texts might have also included 

trade books with no assigned reading level and other types of texts such as 

newspapers. 

• None: There was no connected text for students to read. If researchers did not include 

reading beyond the word or sentence level in the intervention, we recorded the text 

type as none. These studies scored NA for descriptive information. 

• Not reported: There was not enough information available to ascertain whether texts 

were used, or it was possible to discern that texts were used but without additional 

details. These studies scored 0 for descriptive information. 

 Some interventions included both decodable and nondecodable texts. In these instances, we 

identified studies as fitting a decodable and nondecodable category. Authors of two studies 

reported using nondecodable texts and additional texts whose types we could not determine. We 
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identified these studies in a nondecodable and not reported category. Most interventions 

included more than one text. We did not code each text separately but rather grouped all 

individual texts by text type (e.g., all trade books were grouped under the category 

nondecodable). 

 

Multiple Intervention Conditions 

 Some studies included multiple intervention conditions, each of which was tested relative 

to a comparison condition. Other studies included multiple cohorts or grade bands of students in 

which each was treated by the researchers as a separate study. In such cases, we relied on the 

approach used for the meta-analysis data sources. Wanzek et al. (2016) reported aggregated 

mean effect sizes for multiple-intervention studies, weighted by sample size of groups. In these 

cases, we reported studies as single studies. In contrast, Wanzek et al. (2018) and Gersten et al. 

(2020) reported effect sizes for each intervention group against the comparison condition. For 

these, we coded each intervention group as a separate study. If the meta-analyses reported effects 

according to cohort or grade band, or if an original article reported multiple studies, we also 

treated these as separate studies.  

 

Interrater Reliability 

 We conducted two tests of interrater reliability for coding of text type and text 

description. The first author compiled a practice set of 20 studies from the sample, including 

relevant excerpts from the published papers. The first set of five studies served as an example of 

how the coding worked and how researchers might describe intervention texts in their 

publications. In two of the studies, the authors described multiple text types. The second set of 

five studies served as an initial practice set for the second and third authors, who independently 

coded each study for text type and description and compared their ratings to those of the first 

author. The final set of ten studies served as a first test of interrater reliability, in which all three 

authors independently coded the texts in the studies. Interrater reliability across the three authors 

was 80%.  

 The second test of interrater reliability used a random selection of 24 studies (a 20% 

sample; two studies included multiple text types) that had not been included in the practice sets 

or first reliability test. The first author coded all studies in the set, and the third author coded half 

of the set. A research assistant with a Master of Arts in literacy, language, and learning 

disabilities coded the second half of the set. Interrater reliability between the first and third 

authors was 100%. Interrater reliability between the first author and the research assistant was 

89%. 

 

Effect Sizes 

We drew effect sizes for most of the individual studies from Wanzek et al. (2016) and 

Gersten et al. (2020). Because effect sizes in Wanzek et al. (2018) were aggregated by 

intervention duration and group size, we requested individual effect sizes from the corresponding 

author. The effect size data we received did not include sample sizes, so we drew these from the 

original publications. In studies with different sample sizes for multiple outcome measures, we 

used the mean sample size as N. 

Hedges’s g was used to calculate effect size in all three meta-analyses. Effect sizes for 

one treatment group from Vadasy et al. (2002) were not provided in the Wanzek et al. (2018) 

effect size data, so we used a Hedges’s g calculator (Zach, 2021) to determine effect sizes for 
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that study’s outcome measures. Effect sizes for one intervention group in Hurry and Sylva 

(2007), were also not provided in Wanzek et al. (2016). Because it was unclear which outcome 

measures were used to calculate the effect sizes for the intervention group that was included in 

the meta-analysis, we were unable to calculate the missing effect sizes ourselves. We therefore 

dropped this study from our analysis in RQ2, leaving 119 studies in the effect size analysis. 

 

Categorization of Outcome Measures 

Wanzek et al. (2016) calculated effect sizes for standardized and researcher-designed 

measures of foundational reading skills (including phonological awareness, phonics, word 

recognition, and fluency) and standardized and researcher-designed measures of vocabulary and 

reading comprehension. As described above, this method of organization provides useful 

contrasts, especially in terms of word recognition and comprehension, so we used it to organize 

the effect sizes from the two other meta-analyses. Gersten et al. (2020) included effect sizes for 

standardized and researcher-designed measures of word and pseudoword reading, passage 

fluency, and reading comprehension. We categorized the first two measure types as foundational 

skills; the latter categorization was in line with Wanzek et al.’s (2016) vocabulary and reading 

comprehension category. Studies in Wanzek et al. (2018) included standardized and researcher-

designed measures of phonological awareness, phonics, word recognition, fluency, vocabulary, 

and comprehension, in line with the other two meta-analyses, but also included measures of letter 

and digit identification, spelling, and writing. For consistency, we omitted the effect sizes from 

the latter measures from our analyses. Both studies by Wanzek et al. included measures of 

pseudoword reading within the phonics category, so this was consistent with measures included 

in the Gersten et al. meta-analysis. 

Wanzek et al. (2016) aggregated all outcome measures of the same type when calculating 

effect sizes, but Gersten et al. (2020) reported effect sizes for individual outcome measures. 

After requesting individual effect sizes from Wanzek et al. (2018), we received a mix of single-

measure and aggregated effect sizes. In line with Wanzek et al. (2016), we took the average of all 

individual measure effect sizes for each of the four measure categories for studies from the other 

two meta-analyses. We then calculated overall mean effect sizes (N = 119) and mean effect sizes 

for each of the four measure categories (N = 218), all of which were weighted by sample size and 

organized by text type.  

 

Robust Variance Estimation 

 The studies reported here contained different numbers of effect sizes following Wanzek 

et al. (2016) as described above. Studies ranged from reporting one mean effect size to as many 

as four—one in each of the four categories of measure type and skill type. As a result, reporting 

effect sizes without controlling for the nesting of effect sizes within study would bias the results 

toward studies reporting more effect sizes. Moreover, RVE provides confidence intervals for the 

effect sizes to allow the most accurate reporting of the reliability of the effects. To answer our 

questions, we used moderators of interest as covariates in models in which the effect size (g) was 

the dependent variable. We used the robumeta command for Stata (Hedberg, 2014). 

 

Outliers 

Across all effect sizes (N = 218) within the four outcome measure categories, we found 

several figures that could be considered outliers. We conducted Rosner’s test of outliers within 

the standardized foundational (n = 107), researcher-designed foundational (n = 42), and 
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standardized language and comprehension (n = 62) measure categories. The number of effect 

sizes within the researcher-designed language and comprehension measure category was only 

seven and thus too small to consider outliers. We found no outliers among the standardized 

language and comprehension measure effect sizes and three outliers each among the standardized 

foundational and researcher-designed foundational measure effect sizes. The number of effect 

sizes within each of the two latter measure categories was further reduced by text type groupings, 

however. For groups in which the number of effect sizes was less than 30, we determined that 

the sample sizes were too small to consider outliers. For studies in which n was greater than 30 

(standardized measure effect sizes from decodable-only studies and nondecodable-only studies, n 

= 33 for both groups), we winsorized effect sizes to the 5th and 95th percentiles. Because the 

participant sample sizes of the studies with the potential outliers in these groups (all Ns < 60) 

were well below the mean N of 178, winsorizing these figures resulted in negligible changes to 

group mean effect sizes. We therefore present unaltered effect size data in the next section. 

 

Results 

 

RQ1: Availability of Information About Texts 

 Table 1 shows the frequencies and percentages of text description ratings by text type for 

RQ1. Of the 120 studies, 106 (88%) included at least one text in the intervention and were rated 

for text descriptions, while 14 studies (12%) did not used connected text. These studies did not 

receive a rating on the 0 – 2 scale and were coded not applicable. Among the remaining 106 

studies, 29% (n = 31) cited the primary sources of intervention texts, allowing for reasonable 

replication of the intervention. More than one in five studies (n = 23) included enough 

information for partial replication. Of these, 19 studies received a rating of 1 on the 0 – 2 scale 

for all text descriptions and four studies received different ratings for descriptions of multiple 

text types (e.g., a rating of 2 for decodable texts and a rating of 0 for nondecodable texts; this 

category is labeled discrepant in Table 1), which is equivalent to a rating of 1. About half of the 

studies (n = 52) included so little information from the researchers that replicating the 

interventions with the same texts would be impossible. Of these 52 studies, most (n = 31) 

provided enough information about the text type that they could be coded nondecodable for 

RQ2, but the remainder were coded not reported. The combination of a rating of 0 for RQ1 and 

not reported for RQ2 occurred in 21 of the 120 studies—that is, more than one in six studies 

reported essentially no information about the texts used in the interventions. 
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Table 1 

Frequencies of Text Description Ratings by Text Type 

 Text type   

Rating D ND 

D & 

ND NR 

ND & 

NRa None Total % 

% without 

N/Ab 

0  29  21 2  52 43 49 

1 12 5 2    19 16 18 

2 22 7 2    31 26 29 

Discrepant (1)   4    4 3 < 1 

Not applicable      14 14 12  

Total 34 41 8 21 2 14 120 100 98 

Note. 0 = Descriptions of intervention texts not adequate for study replication; 1 = Descriptions 

allow for partial replication; 2 = Descriptions allow for replication of intervention; Discrepant = 

Within a study, more than one text type was used, and the ratings differed by text type. This is 

equivalent to a total rating of 1. Not applicable = Text description not applicable to studies that 

did not use connected text in intervention. D = Decodable; ND = Nondecodable; NR = Not 

reported. 
a At least one text was identifiable as nondecodable text and at least one text was not described 

well enough to be coded as either text type. 
b N = 107. Percentages do not sum to 100 due to rounding.  
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RQ2: Variability in Effects Related to Text Types 

Table 2 shows the weighted effect size means by text type and measure category. Table 3 

shows effect sizes for each of the four outcome measure categories as well as the mean effect 

size for each study. Codes from RQ1 and RQ2 are also included for each study. 

 

Table 2 

 Mean Effect Size by Text Type, Weighted by Sample Size 

 All measures Standardized Researcher-designed 

Text type k % Overall  n Found. n Comp. n Found. n Comp. 

Decodable (D) 

only 
34 29 0.41 33 0.45 25 0.34 11 0.65 1a 1.17 

Nondecodable 

(ND) only 
40 34 0.39 33 0.38 19 0.37 16 0.46 5 1.10 

D and ND 8 7 0.65 8 0.84 6 0.67 2a 0.80 1a -0.05 

Not reported (NR) 21 18 0.30 20 0.28 9 0.24 3a 0.93   

ND and NRb 2a 2 0.42 2a 0.42       

None 14 12 0.54 11 0.58 3a  0.67 10 0.50     

Totalsc 119 102 0.41 107 0.44 62 0.38 42 0.57 7 0.94 

 Note. Found. = Foundational skills (phonological awareness, phonics, word recognition, fluency) 

measures; Comp. = Language and comprehension skills measures; Overall = Effect size across all four 

measure categories. Effect size N = 218. k = number of studies; n = number of effect sizes 
a Small number of effect sizes; the values are reported to provide descriptive information. 
b At least one text was identifiable as nondecodable text and at least one text was not described 

well enough to be coded as either text type. 
c Total means are weighted by k or n. Percentages do not sum to 100 due to rounding. 
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Table 3 

Effect Sizes 

 Rating   Standardized  Researcher-

designed 

Study RQ1 RQ2 N Mean Found. Comp.   Found. Comp. 

Al Otaiba et al. 

(2005) 
1 D 49 0.37 0.37 0.36    

Allor & 

McCathren 

(2004) Cohort 1 

0 ND 86 0.5  0.5    

Allor & 

McCathren 

(2004) Cohort 2 

0 ND 157 0.11 0.35 -0.16  0.13  

Baker et al. 

(2000) 
1 ND 84 0.4 0.44 0.35    

Barker & 

Torgesen (1995) 
NA None 54 0.31 0.45   0.16  

Berninger et al. 

(2003) 
0 ND 125 0.68 0.68     

Berninger et al. 

(2006) 
2 ND 93 0.35 0.35     

Blachman et al. 

(2004) 
1 DND 69 0.65 0.77 0.53    

Brown et al. 

(2005) 
1 DND 83 1.17 1.62 1.14  0.74  

Burns et al. 

(2003) K 
0 NR 20 0.77 0.77     

Burns et al. 

(2003) Gr1-3 
0 NR 236 0.34 0.19 0.49    

Case et al. 

(2014) 
2 D 123 0.61 0.55   0.66  

Center et al. 

(1995) 
0 ND 43 1.01 1.2 0.87  0.97  
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 Rating   Standardized  Researcher-

designed 

Study RQ1 RQ2 N Mean Found. Comp.   Found. Comp. 

Chapman et al. 

(2001) 
0 ND 46 -0.81 -1.05* -0.47  -0.92*  

Coyne, Little, et 

al. (2013) 
2 D 162 -0.06 -0.06     

Coyne, 

Simmons, et al. 

(2013) 

2 D 103 0.4 0.4     

Denton et al. 

(2014) Explicit 

instruction 

2 D 112 0.42 0.47 0.38    

Denton et al. 

(2014) Guided 

reading 

1 ND 103 0.23 0.35 0.11    

Denton, Nimon, 

et al. (2010) 
0 ND 422 0.47 0.42 0.51    

Denton, Solari, 

et al. (2010) 
1 D 53 0.02 0.06 0.05  -0.05  

Ehri et al. 

(2007) 
2 D 186 0.67 0.83 0.55  0.64  

Fawcett et al. 

(2001) 
0 NR 87 0.74 0.74     

Fien et al. 

(2015) 
2 D 239 0.38 0.38     

Foy (2009) 0 ND 53 0.73 0.73     

Fuchs et al. 

(2006) 
NA None 33 1.25 1.64   0.86  

Fuchs et al. 

(2008) 
0 NR 64 0.4 0.4     

Gilbert et al. 

(2013) 
0 ND 212 0.19 0.19     
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 Rating   Standardized  Researcher-

designed 

Study RQ1 RQ2 N Mean Found. Comp.   Found. Comp. 

Gillon (2000) NA None 46 1.04 1.3 0.66  1.17  

Graham, et al. 

(2002) 
NA None 54 0.57 0.6   0.53  

Gunn et al. 

(2000) 
2 D 204 0.37 0.45 0.3    

Gunn et al. 

(2005) 
2 D 245 0.34 0.35 0.32    

Hagan-Burke et 

al. (2011) 
2 D 206 0.24 0.24     

Hurry & Sylva 

(2007) 
NA None 135 0.15 0.11   0.19  

Jacob et al. 

(2016) 
0 ND 1166 0.1 0.1 0.1    

Jenkins et al. 

(2004) Less 

decodable 

2 ND 60 0.62 0.64 0.69  0.54  

Jenkins et al. 

(2004) More 

decodable 

2 D 59 0.7 0.66 0.86  0.57  

Kerins et al. 

(2010) 
NA None 20 -0.04 -0.04     

Kyle et al. 

(2013) 
NA None 31 0.48 0.3   0.65  

Lane (1999) 0 NR 26 0.87 0.87     

Lane et al. 

(2009) Group 1 
0 ND 41 0.96 1.24   0.68  

Lane et al. 

(2009) Group 2 
0 ND 42 0.27    0.27  
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 Rating   Standardized  Researcher-

designed 

Study RQ1 RQ2 N Mean Found. Comp.   Found. Comp. 

Lane et al. 

(2009) Group 3 
0 ND 43 0.47    0.47  

Lane et al. 

(2009) Group 4 
0 ND 46 0.79 1.02   0.56  

Lee et al. (2012) 0 NR 881 0.08 0.1 0.06    

Lennon & 

Slesinski (1999) 
0 ND 134 0.79 0.9 0.67    

Little et al. 

(2012) 
2 D 90 0.46 0.3 0.63    

Luftig (2003) 1 D 36 1.17     1.17 

Marston et al. 

(1995) 
2 D 100 0.37 0.37     

Mathes & 

Babyak (2001) 
1 DND 49 0.69 0.89 0.49    

Mathes et al. 

(2003) 
0 NR 89 0.72 0.87 0.57    

Mathes et al. 

(2005) Proactive 

Reading 

1 D 151 0.47 0.36 0.57    

Mathes et al. 

(2005) 

Responsive 

Reading 

0 ND 151 0.23 0.18 0.29    

May et al. 

(2016) 
0 ND 6888 0.42 0.41 0.42    

McCarthy et al. 

(1995) 
0 ND 38 0.87 0.7   1 0.91 

McMaster et al. 

(2005) 
1 D 56 0.23 0.29 0.2  0.19  
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 Rating   Standardized  Researcher-

designed 

Study RQ1 RQ2 N Mean Found. Comp.   Found. Comp. 

Meier & 

Invernizzi 

(2001) 

1 ND 55 0.64 0.64     

Miller (2003) 

Cohort 1 
0 ND 48 0.73 0.73     

Miller (2003) 

Cohort 2 
0 ND 64 0.95 0.95     

Morris et al. 

(2000) 
2 ND 86 0.74 0.76 0.74  0.74  

Morris et al. 

(2012) 
2 D 279 0.42 0.45 0.38    

Nelson et al. 

(2005) 
NA None 36 0.76 0.76     

Nicolson et al. 

(1999) 
0 NR 62 0.6 0.6     

Nielsen & 

Friesen (2012) 
1 ND 28 1  0.37   1.62 

O'Connor 

(2000) 
1 D 44 0.63 0.65   0.6  

O'Connor et al. 

(2010) Difficult 

condition 

0 NR 43 0.6 0.79 0.41    

O'Connor et al. 

(2010) 

Independent 

condition 

0 NR 40 0.56 0.61 0.51    

O'Shaughnessy 

& Swanson 

(2000) 

NA None 45 0.93 0.73 0.71  1.36  

Osborn et al. 

(2007) 
0 NDNR 306 0.44 0.44     

Papadopoulos et 

al. (2003) 
NA None 40 0.67 0.67     
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 Rating   Standardized  Researcher-

designed 

Study RQ1 RQ2 N Mean Found. Comp.   Found. Comp. 

Pericola Case et 

al. (2010) 
1 DND 30 1.01 1.2 0.87  0.97  

Puhalla (2011) 2 ND 44 1.61     1.61 

Pullen et al. 

(2004) 
0 ND 47 0.55 0.57   0.53  

Rashotte et al. 

(2001) 
0 NR 48 1.35 0.79 0.97  2.3*  

Reutzel et al. 

(2012) 
1 ND 80 1.1  1.1    

Rimm-Kaufman 

et al. (1998) 
0 NR 42 0.07 0.07     

Ryder et al. 

(2008) 
2 D 24 2.03 1.90* 1.06  3.13*  

Santa & Høien 

(1999) 
0 ND 49 0.82 0.73   0.91  

Savage & 

Carless (2005) 
NA None 104 0.43    0.43  

Savage et al. 

(2003) 
NA None 104 0.2    0.2  

Scanlon et al. 

(2005) 

Phonological 

emphasis 

0 NR 117 0.46 0.57 0.35    

Scanlon et al. 

(2005) Text 

emphasis 

0 NR 114 0.42 0.43 0.41    

Schwartz (2005) 0 ND 74 0.5 0.94 0.14  0.41  

Simmons et al. 

(2011) 
2 D 206 0.29 0.69 -0.12    
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 Rating   Standardized  Researcher-

designed 

Study RQ1 RQ2 N Mean Found. Comp.   Found. Comp. 

Smith et al. 

(2016) Group 1 
0 NR 743 0.16 0.16     

Smith et al. 

(2016) Group 2 
0 NR 729 0.28 0.28     

Smith et al. 

(2016) Group 3 
0 NR 749 0.21 0.21     

Torgesen et al. 

(1999) 

Embedded 

phonics 

2 D 68 0.48 0.82 0.14    

Torgesen et al. 

(1999) PA + 

synthetic 

phonics 

1 DND 65 0.44 0.45 0.43    

Torgesen et al. 

(1999) Reg. 

classroom 

support 

0 NR 69 0.17 0.26 0.08    

Torgesen et al. 

(2010) 
1 D 108 0.53 0.58 0.46  0.55  

Vadasy & 

Sanders (2008a) 
2 D 86 0.45 0.47 0.43    

Vadasy & 

Sanders (2008b) 
2 ND 162 0.04 0.09 -0.01    

Vadasy & 

Sanders (2009) 
2 ND 202 0.2 0.17 0.2  0.24  

Vadasy & 

Sanders (2010) 
2 D 148 0.7 0.66 0.62  0.81  

Vadasy & 

Sanders (2011) 
2 D 89 0.36 0.31 0.2  0.57  

Vadasy et al. 

(1997) 
0 ND 40 0.48 0.48     
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 Rating   Standardized  Researcher-

designed 

Study RQ1 RQ2 N Mean Found. Comp.   Found. Comp. 

Vadasy et al. 

(2000) 
1 D 46 0.76 0.68   0.83  

Vadasy et al. 

(2002) Sound 

Partners only 

2 D 29 0.72 1.39 0.05    

Vadasy et al. 

(2002) Thinking 

Partners only 

2 ND 26 0.14 0.18    0.1 

Vadasy et al. 

(2002) Sound 

Partners + 

Thinking 

Partners 

2 DND 42 0.33 0.72    -0.05 

Vadasy et al. 

(2005) Reading 

practice 

2 D 38 0.78 0.76 0.81    

Vadasy et al. 

(2005) Word 

study 

NA None 38 0.66 0.69 0.63    

Vadasy et al. 

(2006a)  
2 D 67 0.45 0.61 0.28    

Vadasy et al. 

(2006b) Study 1 
0 ND 31 0.66 0.74 0.54  0.71  

Vadasy et al. 

(2006b) Study 2 
1 DND 21 0.11 0.09 0.12    

Vadasy et al. 

(2007) 
2 DND 43 0.26 0.26     

Vandervelden & 

Siegel (1997) 
NA None 29 0.81    0.81  

Vaughn et al. 

(2006) 
1 D 39 0.59 0.64 0.53    

Vauras et al. 

(1999) 
0 ND 44 1     1 
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 Rating   Standardized  Researcher-

designed 

Study RQ1 RQ2 N Mean Found. Comp.   Found. Comp. 

Vellutino & 

Scanlon (2002) 
0 NDNR 118 0.38 0.38     

Vellutino et al. 

(2006) 
0 NR 113 0.66    0.66  

Vellutino et al. 

(2008) 
0 NR 113 0.64 0.65   0.62  

Vernon-Feagans 

et al. (2012) 
0 ND 135 -0.15 -0.15     

Wang & 

Algozzine 

(2008) 

1 D 139 0.22 0.27 0.17    

Wanzek & 

Vaughn (2008) 

Study 1 

1 D 50 -0.05 -0.03 -0.07    

Wanzek & 

Vaughn (2008) 

Study 2 

1 D 36 -0.28 0.08 -0.64    

Wise et al. 

(1999) 
0 ND 153 0.77 0.71   0.83  

Wright & 

Jacobs (2003) 
0 ND 60 -1.06 -1.06*     

Zvoch & 

Stevens (2013) 
0 NR 93 0.87 0.87         

Note. N = number of participants. Found. = Foundational skills (phonological awareness, phonics, word 

recognition, fluency) measures; Comp. = Language and comprehension skills measures. 

*Potential outlier, as discussed in the Outliers section. 

 

Preliminary Analysis: Overall Effect of Intervention 

Before turning to our second research question on text types, we conducted an analysis of 

the overall effect of intervention. The mean effect size for all studies (K = 119; N = 218) was g = 

0.46, 95% CIs [0.40, 0.52], p < .001. This indicated an overall large effect size (Kraft, 2020) for 

the reading interventions described in this study. 
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Effect of Text Type Used in Interventions and Reading Outcomes 

 

Reading Texts vs. Reading No Texts. The first analysis compared the effect for studies 

in which students read text to those in which they did not. Compared to studies in which students 

read texts, the effect for studies without text reading were not significantly different, g = 0.09, 

95% CIs [-0.12, 0.36], p = .36. Notably, the difference in magnitude favored the studies without 

text reading.  

Reading Decodable vs. Nondecodable vs. Decodable and Nondecodable vs. No Texts. 

The second analysis was limited to those studies for which it was possible to code the studies as 

having (a) decodable texts, (b) nondecodable texts, or (c) both. Studies that included text reading 

but insufficient information to determine its type were excluded. This analysis included 97 

studies and 183 effect sizes. For this analysis, the reference category was for studies that did not 

include texts. There were no significant differences for studies including text reading—

regardless of type—relative to studies without text reading: (a) decodable, g = -0.12, 95% CIs [-

0.34, 0.10], p = .27, (b) nondecodable, g = 0.10, 95% CIs [-0.33, 0.14], p = .41, and (c) both, g = 

0.28, 95% CIs [-0.09, 0.65], p = 0.13. The confidence intervals for decodable and nondecodable 

texts revealed no suggestion of an effect. However, the magnitude for the both category showed 

a tendency toward significance with an upper boundary more than seven times greater than the 

lower boundary. The effect is not reliable, but its magnitude and CIs are noteworthy and provide 

a rationale for later speculative but possibly interesting interpretation. The effect for both text 

types was also compared with the effects for decodable and nondecodable texts, but the effects 

were not reliable, p = .11 and p = .15, respectively. 

Measure Type and Outcome Type. The third analysis involved the disaggregation of 

the effects by skill type (foundational or comprehension) and measure type (standardized or 

researcher-designed). For the analysis of foundational skills outcomes (k = 92, n = 126), the 

effects for decodable and nondecodable texts were not significant, p = .41 and p = .21, 

respectively. The effect for reading both types of texts was significant, however, g = 0.40, 95% 

CIs [0.02, 0.78], p = .04. The effect for both vs. decodable texts was g = 0.49, 95% CIs [-0.03, 

1.02], p = .07 and vs. nondecodable texts was g = 0.55, 95% CIs [-0.01, 1.09], p = .05.  

For analysis of measure types, there was a main effect of standardized measures for 

studies whose text type could be determined (k = 96, n = 184), g = -0.19, 95% CIs [-0.33, -0.05], 

p = .01, in favor of researcher-designed measures. For analysis of researcher-designed measures 

(k = 45, n = 46), there were no reliable effects vs. no text reading for decodable, nondecodable, 

or both, ps = .63, .99, and .74, respectively. For analysis of standardized measures for 

interventions with text reading (k = 90, n = 140), the effects for studies with decodable and 

nondecodable texts alone were not noteworthy, ps = .20 and .26, respectively. For studies in 

which students read both types of texts, the effect was significant, g = 0.45, 95% CIs [0.02, 

0.89], p = .04. The comparisons between both and decodable texts also revealed a significant 

effect, g = 0.63, 95% CIs [0.02, 1.24], p = .04. The comparison between both and nondecodable 

texts approached significance, g = 0.62, 95% CIs [-0.11, 1.25], p = .054. 

Given our interest in understanding whether text type and outcome type interacted, we 

conducted a post hoc analysis of effect sizes for standardized tests of foundational skills only (k 

= 87, n = 87). The pattern was almost identical to those observed elsewhere; no evidence of an 

effect for reading only decodable or nondecodable texts and a significant effect for reading both, 

g = 0.51, 95% CIs [0.00, 1.02], p = .05. We were particularly interested to explore the relation 

between the text type and the researcher-designed outcome measures. However, we could not 
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isolate the researcher-designed measure of reading comprehension, as we had hoped to do. There 

were only seven effect sizes and cell sizes were too small to evaluate the effects across 

conditions. Similarly, there were not enough effect sizes to conduct a stable analysis of the 

relation between foundational skills and researcher-designed measures or comprehension skills 

and standardized measures. 

 

Summary 

 For our first question, we observed that there was considerable variability in the clarity 

with which researchers described the texts in the studies. Only 29% of the studies included 

enough information to replicate the text reading procedures used in the original studies. In 

addition, nearly 50% of the studies included only minimal or no information about the texts 

students read. 

For our second question, we found that reading neither decodable texts nor nondecodable 

texts had a significant effect on student achievement compared with doing no reading and to 

each other. However, there was convincing evidence across the comparisons suggesting that 

interventions including both decodable text reading and nondecodable text reading had larger 

effects than studies without both types of text reading. Data suggested that this effect was 

especially robust for standardized word recognition outcomes. It was not possible to explore the 

interesting possibility that nondecodable texts might have had a stronger effect for reading 

comprehension than decodable texts given small cell sizes. Moreover, the other results suggest 

that reading both types of texts is likely to produce the greatest improvement. 

 

Discussion 

Since Chall (1967) attributed the “great debate” to the topic of text selection in beginning 

reading, there has been significant discussion about texts that best support beginning reading 

acquisition. Currently, decodable texts governed by the LTTM perspective and leveled texts 

based on guided reading levels (Fountas & Pinnell, 2022) represent the two sides of the debate. 

The features of these text types differ in important ways (Murray et al., 2014). Evidence, 

however, of the effects of either on students’ reading acquisition has been limited (e.g., 

Cheatham et al., 2014; Price-Mohr & Price, 2020).  

One potential source of information about the effects of text types on reading acquisition 

can be found in the numerous intervention studies that have been conducted over the past three 

decades. We used effect sizes to determine if the efficacy of interventions differed as a function 

of inclusion of text reading and, in cases in which texts were included, of the text type used. Two 

patterns emerged from our analysis: the first had to do with the effect sizes of different text types 

on reading acquisition and the second involved the replicability of the text reading components 

of interventions. 

 

Effects of Text Types  

 

Decodable Texts Relative to Nondecodable Texts 

The first finding of note is the similar effect sizes and lack of significant differences 

among intervention outcomes that used either decodable or nondecodable texts. We had 

anticipated that the use of decodable texts would result in higher effect sizes than nondecodable 

texts. This prediction emanated from a consistent finding of reviews that the programs that 

dominated in the nondecodable group lack a discernible decoding or word recognition 
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curriculum (Cunningham et al., 2005; Hiebert & Tortorelli, 2022; Murray et al., 2014). In 

particular, we had expected that the effect for decodable texts would be higher on foundational 

measures, because most interventions focused on decoding support. For researcher-developed 

measures of foundational skills, the effect for decodable texts was higher than for nondecodable 

texts, but that was not the case for either standardized foundational or comprehension measures, 

for which effect sizes for the two text types were in a similar range.  

We offer three potential explanations for this pattern of similar outcomes across the two 

text types. First, any beginning text has a modicum of decodability, as Cheatham and Allor 

(2012) have observed. The presence of this pattern is demonstrated by one of the studies in the 

decodable group included in this meta-analyses (Ehri et al., 2007). In that study, a program of 

nondecodable texts was reordered to fit with a phonics curriculum. Both Ehri et al. and Menon 

and Hiebert (2005), who similarly reordered the texts in a nondecodable program according to 

prominent vowel patterns in specific texts, reported significant effects for the group receiving the 

curriculum-based texts relative to those in the comparison group. Further, the distinction in 

degree of decodability between decodable and nondecodable texts decreases as the curriculum 

moves to more complex vowel patterns, as illustrated in the decodability ratings of the Jenkins et 

al. (2004) study.  

A second explanation for the findings may be found in the unit used to establish the 

decodability of text. In the LTTM model (Beck, 1997; Stein et al., 1999), decodability is based 

on the individual letter–sound correspondences. A word is judged decodable if all its GPCs have 

been taught in previous lessons. In the decodable texts of the 1970s, such as those studied by Juel 

and Roper/Schneider (1985), words with target vowel patterns were the unit of decodability. The 

words within a similarly sized sample of texts for the first trimester of the Juel and 

Roper/Schneider study (Economy: Harris et al., 1972) and one in the 2010s (SPIRE: Clark-

Edmands, 2013) illustrate the nature of the differences between these two kinds of decodable 

texts. The decodable text of the 1970s had 81 unique words with short vowel patterns, which 

were repeated an average of 18 times. The 2010s program had 331 unique words with a mean 

repetition of six in the 2010s program. That is, today’s beginning readers who receive current 

decodable texts are expected to recognize four times the number of words with target patterns 

than their peers in the 1970s. Further, beginning readers of the 1970s were likely to have three 

times as many encounters with a target word than beginning readers in current programs. In 

describing alphabetic progress, Ehri (2005) explained the need for word repetition. The question 

of the degree to which beginning readers, especially at-risk students in interventions, can 

generalize knowledge of individual letter-sound patterns to the levels required in current 

decodable texts demands attention. To help define what the task of reading entails for early 

readers, researchers (e.g., Mesmer et al., 2012, Hiebert & Mesmer, 2013) have called for 

research into primary grade text characteristics, such as levels of decodability, word repetitions, 

pacing, and sequence. 

The third explanation is that teacher training may be contributing disproportionately to 

reading outcomes. One-to-one interventions are overrepresented among the studies that used 

only nondecodable texts: 63% of them had a group size of one, compared to 26% of decodable-

only studies. Five of the nondecodable-only studies used the Reading Recovery program, a one-

to-one tutoring program in which teachers undergo a training period of one academic year 

(Reading Recovery, 2022). Further, more than 60% of nondecodable-only studies with one-to-

one tutoring reported an initial interventionist training period of at least one full day, and more 

than a quarter reported a yearlong training period. Among decodable-only studies with a group 
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size of one, no training periods exceeded 13 hours, and only a third of these studies included at 

least a full day of training for interventionists. As a result of more comprehensive training, 

teachers and tutors may have greater knowledge of reading acquisition and more skills for 

delivering interventions, contributing more to outcomes than text choice.  

Moreover, as Hollands et al. (2016) note, reading programs that are training-intensive, 

such as Reading Recovery, or that are otherwise costly, are less likely to be faithfully 

implemented outside of research settings. Because the researchers typically provide funding for 

the program under examination, resources are more likely to be allocated as intended by the 

publisher, supporting high-fidelity implementation. Without such funding, schools may not 

deliver the programs as intended, potentially reducing the effects of the program as implemented. 

In the present study, it may be that some studies conflate the effect of programs that used 

nondecodable texts with the effect of high-fidelity implementation. Future studies should include 

investigations of such differences in teacher training intensity and program fidelity. 

 

Decodable and Nondecodable Combined 

 The effect sizes among studies in which students read both text types also merit further 

consideration. The overall mean effect size among these studies was 0.65, and for standardized 

measures, the effect size was 0.84 for foundational skills and 0.67 for comprehension measures. 

These effect sizes were the largest of any comparisons. The significant effects of reading both 

decodable and nondecodable texts on foundational skills and on standardized measures of both 

foundational and comprehension skills suggest benefits to using multiple text types. 

 One explanation for the large effects may be the result of the opportunities provided by 

decodable texts in applying GPCs and those provided by leveled texts in applying high-

frequency words. Approximately half of the words in texts overall are accounted for by the 100 

most frequent words (Zeno et al., 1995) and a slightly higher percentage (56%) for trade books 

aimed at beginning readers (Hiebert et al., 2018). Recognition of the 100 most frequent words 

requires considerable flexibility for beginning readers because 25 have irregular vowel patterns, 

12 are multisyllabic, and 14 have a vowel in which a single phoneme is represented by two 

graphemes (e.g., long-vowels, diphthongs). Of the 35 words for which the correspondence 

between phonemes and graphemes is one-to-one, about a third have at least one complex 

consonant cluster (e.g., wh, sh).  

When using the LTTM model, teachers are advised to treat high-frequency words, 

including those with regular but not-yet-taught GPCs, as sight words. Yet it is unclear how 

beginning readers distinguish between words for which they are expected to apply decoding 

skills and those that they have been guided to remember by sight. Leveled texts may provide a 

context, however, in which young readers can read high-frequency words without encountering 

the many unique words that are typical of LTTM-aligned decodable texts—that is, readers may 

be exposed to more word repetitions and fewer unique words in leveled texts (Foorman et al., 

2004). Descriptive analyses of leveled texts have suggested a relatively higher percentage of 

highly frequent and familiar words than texts based on the LTTM model (Hiebert & Tortorelli, 

2022). This exposure to high-frequency and other words not typically included in decodable texts 

may also provide opportunities to generalize decoding and comprehension skills—the goal of 

reading instruction in general.  

Our analysis counterintuitively suggested a significant main effect favoring standardized 

measures over researcher-designed measures. Despite the tendency for researcher-designed 

measures to target content from the intervention, the results suggest that students performed 



TEXT TYPES AND BEGINNING READING INTERVENTIONS 

 

29 

better on standardized measures. This could indicate that reading skills learned in this set of 

interventions (where text type could be determined) were successfully applied to content not 

targeted in the interventions. In other words, exposure to multiple types of texts might have 

resulted in more generalization than exposure to a controlled set of texts that only showed effects 

when the outcomes were designed to align with the types of text. 

 

Interventions Without Text Reading 

  In a relatively small group of studies (12%), interventions were conducted with no texts. 

In that this group of studies had average effect sizes that exceeded those that used either 

decodable or nondecodable texts, this pattern merits attention.  

 It can be assumed that interventions without connected text are aimed at younger readers 

to support pre-reading skills. The percentage of kindergartners and first graders in the studies in 

which text was present was similar to those without connected text (79% for text studies and 

75% for no-text studies). If age serves as a proxy for limited reading skill and therefore suggests 

that younger students have more to gain from reading interventions, we would expect a higher 

percentage of interventions with connected text to include students at Grade 3 and up. That this 

was not the case suggests that more research is needed to isolate the effects of word-level 

instruction on reading skills.  

The entry levels of students rather than their ages may contribute to the effectiveness of 

interventions in which texts were not used. Many studies, however, lacked specificity in their 

descriptions of students’ entry levels, and the researchers opted instead to describe students in 

the bottom quartile of pretest measures. For students who have not mastered foundational skills, 

an intervention with such a focus would be expected to produce favorable results. 

These results would be expected for foundational skills, which formed the primary 

outcome in studies without texts. In the two studies for which a standardized comprehension 

measure was administered, effect sizes were large (an average of 0.65; Kraft, 2020). The small 

number of studies with comprehension measures as well as the nature of the comprehension 

measures—sentence tasks—make this finding one that requires replication. Even so, the finding 

bears consideration when developing theoretical frameworks for the relative amount of time 

spent on word study relative to text reading at different points in reading acquisition.  

 

Effect of Text Reading Time 

 We considered the possibility that the effect of text type might be confounded by the 

amount of time spent reading and conducted a supplemental analysis to address this possibility. 

We coded the number of minutes spent reading where it was possible to calculate this value (k = 

59; n = 119) and conducted several analyses. First, we examined the main effect of time. There 

was no overall effect of time, g < 0, g > -0.01, p = .28 (see also descriptive statistics in Table 4; 

note that we were able to calculate time for some studies for which the text type was not 

reported). This pattern was the same when excluding studies without any text reading, k = 45, n 

= 91; p = .24, or studies for which the text type could not be ascertained, k = 50, n = 99; p = .42. 

Second, we examined effects related to text type (decodable, nondecodable, and both using none 

as the reference category) and controlling for time. There was no main effect for time, k = 45, n 

= 91, p = .31. Finally, we attempted to analyze interaction effects, e.g., for decodable texts, 

whether the effect might be greater for studies in which students read decodable texts for longer 

periods of time. It was not possible to obtain reliable estimates for these models, so we could not 

examine this possibility.  
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Replicability of Text Reading Components of Studies 

A pattern that became evident early in our analysis was the brevity of descriptions of 

texts for many of the researchers’ reports of their interventions. In 19% of the 120 studies, 

descriptions of at least one text type used in interventions were insufficient for categorization. If 

texts are central to the act of reading, the specification of the texts used in interventions should 

be a primary concern. In the Defining Document of a consortium of organizations committed to 

the science of reading, replication was identified as one of three hallmarks of scientific research 

(The Reading League, 2022).  

Furthermore, replicability, according to the National Academies of Sciences, 

Engineering, and Medicine (2019), is required to confirm previous results. For replication, the 

authors of the original publication should ensure that other researchers can follow the same 

methods as they obtain new data and determine if the results of the replication are consistent with 

the original study. According to the National Academy of Sciences, “Reports should include 

details appropriate for the type of research, such as a clear description of all methods, 

instruments, materials, procedures, measurements, and other variables involved in the study” (p. 

108). 

Articles for which the descriptions were adequate to determine the text type and specific 

texts used in the intervention included details such as text or program name and level, 

characterizations of words in the text (e.g., high-frequency words, words with taught phonics 

patterns), and characterizations of whole texts (e.g., natural language, decodable). In some cases 

(e.g., Jenkins et al., 2004), levels of decodability across text sets were provided. Other 

descriptions that could aid in replication, especially for interventions in which texts vary by 

student, could include means across texts for word frequency, type-token ratio, critical word 

factor (Hiebert & Fisher, 2007), or LTTM. Detailed descriptions of text features can aid in 

replication in future studies, even when specific intervention texts cannot be named. The ease 

with which online supplementary materials can be shared means the limitations of space, typical 

in a journal article, no longer need to restrict researchers in describing the texts they used in 

interventions. At the same time, particular instructional strategies can make it difficult to clearly 

designate all the texts used in certain interventions. For example, in some interventions, students 

choose books from a set or a class library. In such cases, we suggest describing the method by 

which texts were chosen in lieu of reporting specific texts. If texts are regarded to be a critical 

part of reading acquisition, researchers should provide greater specification about the texts used. 

Without such specification, replicability is hampered.  

 

Table 4 

Effects of Time Spent Reading 

Text type k n 

Mean (SD) 

effect size 

Min  

reading time 

Max  

reading time 

Decodable (D) only 
15 33 0.50 (0.48) 192 3919 

Nondecodable (ND) only 
17 33 0.49 (0.49) 226 2880 

D and ND 4 9 0.66 (0.44) 360 1590 

Not reported (NR) 13 14 0.61 (0.41) 540 1875 
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ND and NRa 8 2 0.66 (0.44) 780 1744 

None 2 24 0.41 (0.04) 0 0 

Totals 59 115    

Note. k = number of studies; n = number of effect sizes 
a At least one text was identifiable as nondecodable text and at least one text was not described 

well enough to be coded as either text type. 

 

Limitations 

 As in any research but particularly in meta-analyses that encompass many studies, 

limitations of study design and reporting should be recognized when interpreting results. First, 

effect size data was calculated for four separate categories of outcome measures and four text 

categories. This organization coupled with the incomplete text-type reporting of 23 studies 

means that the number of studies associated with each effect size was substantially lower than 

119, ranging from only one study to 33 studies for each group. This limits our ability to 

generalize about the mean effect sizes we calculated for categories with few studies. In 

particular, although the interventions that used both decodable and nondecodable intervention 

texts generally resulted in higher mean effect sizes, this category included only eight studies, 

while the categories for studies using a single text type each exceeded 30 studies. Thus, the 

higher effect sizes could be at least in part due to small study sample sizes. Additionally, none of 

these eight studies reported the amount of time spent reading either decodable or nondecodable 

texts, so it is unclear whether effect sizes were affected by the dominance of one text type over 

the other.  

Other variables that were not controlled among all studies will have had an impact on the 

outcomes of the interventions and on the effect sizes. Although upon further analysis we found 

no effect of time spent reading, other factors such as type of instruction, group size, or teacher 

expertise may have influenced the effects of the interventions. One salient consideration is the 

type of intervention. It is possible that interventions that included only nondecodable texts were 

more likely to include less focus on foundational skills than studies that included only decodable 

texts. This is possible, but we do not think it will change our interpretation. The primary reason 

concerns the definitions of the three categories: (a) reading decodable text, (b) reading 

nondecodable text, and (c) both. By definition, studies categorized as decodable and both 

involve interventions that have some emphasis on GPC learning. These studies would fit into an 

intervention category perhaps called “code-focused” that would be entirely collinear with the 

decodable and both text types.  

The potentially challenging category is the nondecodable text reading category—because 

some studies might have involved code-focused instruction but had no reading involving 

decodable texts. However, we did not find that reading either nondecodable texts or decodable 

texts alone has a greater effect on student achievement than reading no texts at all. Therefore, for 

our research questions, the type of intervention is unlikely to be an important factor. Moreover, 

comprehensive coding of intervention characteristics is beyond the scope of this study. However, 

it may be an interesting topic for future research—with or without exploration of text-reading 

factors.  

Our decision to use existing meta-analyses could be considered a limitation. Our rationale 

was that, since the existing studies covered the same interventions of interest to us, this strategy 

would allow us to depend on those studies for identifying appropriate samples and coding effect 
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sizes—processes that require many steps we judged unnecessary for our work and that we hoped 

would accelerate the review process. We believe that our approach met our goal, although we 

still needed to examine the effects in every study ourselves to code them. Our approach might be 

an example for future researchers whose aims overlap with those of recent meta-analyses—and 

ours do, and we were fortunate to have at least one study published within a year of conducting 

our study to support our aims. The current approach might have resulted in missed studies, but 

we think the number of such studies is likely to be very small given the care taken by the authors 

of the prior studies. For areas of research such as the topic examined here—efficacy of text 

types—where evidence is limited, an examination of existing meta-analyses can provide much-

needed direction and orientation for future studies. We are encouraged by the work reported 

here.  

Another limitation was that we simply could not include some studies in our analysis 

because the descriptions of texts were inadequate for coding. The lack of description in 

numerous studies required us to designate texts as fitting one of two very simple categories. 

Further nuance—e.g., comparing studies by the level of decodability of the texts or 

distinguishing the use of nondecodable texts that appeared in published reading programs from 

nondecodable texts from trade books—was not possible. The lack of detail does not lessen the 

interest of these effects, but we hope that future meta-analyses may include such coding—on the 

basis that texts are more thoroughly described.  

As a result of the simplicity of coding, variability within both categories may be 

substantial. Cheatham and Allor (2012) identified two main features that characterize decodable 

texts: (1) a substantial percentage of phonetically regular words and (2) a substantial percentage 

of words with letter–sound correspondences that match those included in instruction. However, 

as Cheatham and Allor have observed, no agreed thresholds exist for either the percentage of 

words that must be phonetically regular or the percentage of GPCs that must match prior lessons 

for a text to be designated as decodable. Further, there have been different views of decodable 

texts. For instance, the decodable texts used by Juel and Roper/Schneider (1985) and those in a 

decodable program that follows the LTTM model vary considerably in the number of unique 

words and unit of instruction (individual GPCs or rimes). In terms of nondecodable texts, 

variability within the category is likely even wider, as it includes all texts not considered 

decodable. 

 

Conclusion 

For reading instruction, texts comprise schools’ largest budgetary expense for materials 

and resources. The type of beginning text also receives considerable attention from 

policymakers, including state mandates and specifications for text design. Yet the scientific basis 

for what features of texts are optimal at different points of students’ progression to becoming 

proficient readers is surprisingly limited. Texts have typically been part of the many 

interventions designed to support students’ progression. Yet the features of the texts in these 

interventions have infrequently been the focus of the careful design of lessons and activities 

related to phonological awareness and decoding. Our results suggest that students are best served 

by reading a combination of text types, but we believe that researchers must conduct additional 

studies that involve systematic manipulation of text type as the factor of interest. Without such 

studies, the findings reported here—though notable and probably important—are necessarily 

tentative. We urge readers to be circumspect in their interpretation. Moreover, the difficulty we 

experienced in attempting to identify text types in interventions specifically for reading is a 
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concern for improving the evaluation and replication of research. Researchers have an obligation 

to provide thorough reports of the texts used in reading interventions. 
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