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Grades 1-12. Data from 23 studies (82 effect sizes; N = 4705 participants) showed a moderate
relation between retell and other measures of reading comprehension, r = 0.46. Moderation
analyses revealed that the relation was stronger when reading comprehension was measured by
cloze or maze tasks than when measured using a multiple-choice format. In addition, the relation
was weaker in higher grades, but this was largely explained by text genre or the number of
prompts in retell. The relation between ‘oral’ retell and reading comprehension was stronger with
a greater number of prompts provided during retell tests. In contrast, results did not differ by
other features of retell such as reading mode (oral or silent), text genres of retell (narrative or
informational), or use of different oral retell evaluation methods (e.g., number of words or ideas,
overall quality). Overall, the moderate magnitude of the relation between retell and other mea-
sures of reading comprehension indicates caution for using retell as the sole measure of reading
comprehension. The results also indicate a need for a better understanding about more systematic
approaches to retell assessment (e.g., number and kind of prompts in the case of oral retell) as a
measure of reading comprehension.

1. Introduction

Reading comprehension is an integral skill for students’ academic achievement and lifelong learning (National Institute of Child
Health and Human Development, 2000). To monitor students’ reading development and provide appropriate, timely instruction and
interventions, accurate assessment of reading comprehension is essential. Reading comprehension involves complex information
processing. According to the construction-integration model (Kintsch, 1988), comprehension processes include a meaning construc-
tion process, during which the reader constructs initial text-based representations using linguistic input of the given text, and an
integration process, during which initial propositions are integrated into a coherent whole via inferential processes (also see other
process-focused theoretical frameworks such as the constructionist models [e.g., Graesser, Singer, & Trabasso, 1994; Singer, Graesser,
& Trabasso, 1994] and the landscape model [van den Broek, Rapp, & Kendeou, 2005]). Although details about comprehension
processes differ across these models (see McNamara & Magliano, 2009 for an excellent review), all these models indicate that
comprehension involves both automatic and effortful processes of construction, inference, and integration of meaning. Therefore,
reading comprehension assessments should accurately capture these processes and associated mental representations of the
text—mental representations of explicitly stated information and inferred information.
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One widely used approach to assess students’ reading comprehension is retell, particularly in the context of an informal or
diagnostic assessment (Blachowicz & Ogle, 2008; Fuchs & Fuchs, 1992; Hansen, 1978; King, 1960; Kintsch, 1974; Kintsch & van Dijk,
1978; Matthew, 1996; Meyer & McConkie, 1973; Mills, Diehl, Birkmire, & Mou, 1993; Morrow, 1985, 1986; Sadoski, Goetz, & Fritz,
1993; Salvia & Hughes, 1990; Smith & Swinney, 1992; Stein & Glenn, 1975). In retell, students are typically asked and/or purposely
prompted to tell or write down in their own words the main ideas or everything they can recall from a passage they just read (Bellinger
& Diperna, 2011; Collins, Compton, Lindstrom, & Gilbert, 2020; Reed, Vaughn, & Petscher, 2012; Shapiro, Fritschmann, Thomas,
Hughes, & McDougal, 2014; Tilstra & McMaster, 2013) or heard (Barnes, Kim, & Phillips, 2014; Kim & Schatschneider, 2017). It has
been argued that retell taps into the interactive nature of reading comprehension, providing insight into students’ comprehension
processes and understanding of story structure; that is, retell manifests how students perceive, interpret, and organize the main idea
units of the text they read (Kida, Avila, & Capellini, 2016; Loyd & Steele, 1986; Matthew, 1996). For example, Loyd and Steele (1986)
claimed that a modified retell method (paraphrastic recall that is evaluated by the reader’s own perceptions rather than “expert
judgments” of what is important about the text) could capture the reader-text interaction and permit “greater freedom of response than
asking specific questions” (p. 2). By this account, retell is assumed to tap into both the lower and higher order comprehension pro-
cesses. Retell is a free recall task where individuals are not prompted for inclusion of literal or inferred information, and therefore, the
extent to which retell captures recall of given text (i.e., literal information or shallow comprehension) and higher order inferential
processes (i.e., deep comprehension) would determine the relation between retell and other reading comprehension measures.
Empirical evidence is limited, however.

Despite the wide use of retell, there has been insufficient research exploring the relation between retell and other measures of
comprehension, and extant studies have shown inconsistent results. For example, some studies showed a moderate to strong relation
(e.g., Fuchs, Fuchs, & Maxwell, 1988, r = [0.59, 0.82]; Marcotte & Hintze, 2009, r = [0.46, 0.59]), whereas others showed a weak
relation (Loyd & Steele, 1986, r = [0.26, 0.41]; Reed et al., 2012, r = [0.16, 0.26]). These studies focused on different grade levels and
involved a great variety of retell and reading comprehension assessments. Thus, our goal in the present study was to expand our
understanding about the relation between retell and other measures of reading comprehension. We conducted a meta-analysis to
determine the relation between retell and other measures of reading comprehension, and to explore the potential factors that may
moderate the relation.

1.1. Potential factors that might influence the relation of retell to reading comprehension

A large body of studies has shown that child characteristics (e.g., word reading proficiency, language, and cognitive skills)
contribute to one’s reading comprehension (e.g., Florit & Cain, 2011; Kim, 2020). Another body of studies has indicated that
assessment methods and text features explain variation in students’ reading comprehension (e.g., Andreassen & Braten, 2009; Collins
et al., 2020; Eason, Goldberg, Young, Geist, & Cutting, 2012; Follmer & Sperling, 2018; Garcia & Cain, 2014; Hall et al., 2014;
McNamara, Ozuru, & Floyd, 2011; McNamara & Shapiro, 2005). The importance of these multiple factors (i.e., reader, assessment, and
text features) in reading comprehension has been recognized in the RAND Reading Study Group (2002; also see Fox & Alexander,
2017). Furthermore, expanding the classic views such as the simple view of reading (Gough & Tunmer, 1986; Hoover & Gough, 1990)
or the Reading Systems Framework (Perfetti & Stafura, 2014) which focus on reader/individual characteristics, recent theoretical
models of reading explicitly state the roles of text features and assessments in reading comprehension as well as those of individual
characteristics. For example, the Complete View of Reading (Francis, Kulesz, & Benoit, 2018) argues for incorporating text features
such as passage-specific effects on one’s performance in reading comprehension tasks. The direct and indirect effects model of reading
(DIER; Kim, 2020) specifies interactions of text characteristics (including genre, decodability, language and cognitive demands) and
assessment methods (e.g., retell, multiple-choice and open-ended formats; nature of questions) with individual characteristics in
reading comprehension.

In line with these theoretical models and empirical evidence, in the present meta-analysis, we examined the following reader,
assessment, and text factors that may moderate the relation between retell and reading comprehension: (1) the reading development
phase of the individual (as operationalized by grade level), (2) features of reading comprehension assessment method (how children’s
reading comprehension is assessed), (3) features of retell assessment (whether children read the text orally or silently before the retell,
whether retell is oral or written, how many times children are prompted during retell assessment, and in which genre retell is assessed),
and (4) retell evaluation method (e.g., number of words, overall quality).

1.1.1. Reader characteristic: Reading development phase

Individual differences in reading proficiency determine the extent to which the reader understands what is read. Evidence indicates
that the extent to which language and cognitive skills contribute to reading comprehension varies at different phases of reading
development—in the beginning phase, decoding plays a large constraining role and dominates or largely determines one’s reading
comprehension skill whereas at a more advanced phase, comprehension skills are increasingly more important (Adlof, Catts, & Little,
2006; Florit & Cain, 2011; Hoover & Gough, 1990; Kim, 2020; Kim & Wagner, 2015). For example, even the very same test may
measure different dimensions of comprehension as a function of children’s reading proficiency (Cutting & Scarborough, 2006; Keenan,
Betjemann, & Olson, 2008).

With regard to the relation between retell and other reading comprehension measures, Shapiro et al. (2014) found that retell had a
slightly weaker relation with reading comprehension for fifth graders than for third graders. One potential explanation for this finding
(grade as a proxy for developmental phase) may be that although students develop comprehension skills and associated language and
cognitive skills, retell does not capture this fully in upper grades. For example, advanced readers are better at making inferences (Barth,
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Barnes, Francis, Vaughn, & York, 2015; Cain & Oakhill, 1999; Yuill & Oakhill, 1991). If retell does not fully capture students’ mental
representation of inferred information and students in upper grades are better at making inferences, then the relation between retell
and other reading comprehension measures will decrease in upper grades. In support of this, one study showed that retell (i.e., free
recall) primarily captured shallow comprehension of texts for students between the ages of 11 and 15 years old (McNamara, Kintsch,
Songer, & Kintsch, 1996). Another study showed that fourth-grade students’ oral retell was primarily composed of recall of the given
text with a limited amount of inferential information (Kim, Dore, Cho, Golinkoff, & Amendum, 2020).

Another explanation for a potentially differential relation between retell and other reading comprehension measures by devel-
opment is that comprehension demands of texts change as a function of grade. Texts vary in many aspects including demands on
language, content/topic knowledge, inference, and working memory (Kim, 2020; Kim & Petscher, 2020). By and large, texts are
typically classified into narrative and informational texts. Narrative texts usually describe topics that are closely related to readers’
personal life experiences and present causal relations (Williams, Hall, & Lauer, 2004). In contrast, informational texts usually
introduce novel, unfamiliar concepts and information. Narrative and informational texts typically differ in many aspects including text
structure, language demands, demands on content/topic knowledge, and density of information (Best, Floyd, & McNamara, 2008;
Schleppegrell, 2001). Narrative texts are widely used in lower grades with increasing demands of and exposure to informational texts
in upper grades (Graesser, McNamara, & Kulikowich, 2011). Therefore, if textual demands vary by genre and different genres of texts
are used in different grades, the relation of retell and other measures of reading comprehension would change as a function of grade.
Note that fully addressing the hypothesis about the role of text demands in the relation between retell and other reading compre-
hension measures requires accessing and coding texts. However, this was beyond the scope of this study as it was not possible to access
the texts used in the primary studies. Instead, we examined whether the relation of retell and other reading comprehension measures
varies as a function of grade, and if so, whether the moderation effect of grade remains after controlling for text characteristics
operationalized as genre (see below).

1.1.2. Features of reading comprehension assessment method

Reading comprehension assessments vary in terms of method (e.g., multiple-choice questions, short open-ended questions, cloze
task, and sentence verification or true/false tasks; Fuchs et al., 1988; Garcia & Cain, 2014; Keenan et al., 2008), and the extent to which
various tasks tap different comprehension processes may vary, thus influencing the relation between retell and other measures of
reading comprehension. Multiple-choice format has been frequently used in standardized reading assessments as it requires less time
and effort to administer with low teacher bias in scoring. Research has shown that multiple-choice tests are more predictive of student
performance in comparison to in-class participation, written assignments, and case exams (Bontis, Hardie, & Serenko, 2009).
Furthermore, when constructed well, multiple-choice items can tap into deep comprehension, such as inferential and evaluative
comprehension, in addition to literal or shallow comprehension (see, for example, test construction in National Assessment of
Educational Progress; Mazany, Pimentel, Orr, & Crovo, 2015). Similar to the multiple-choice format, short open-ended response
format is also widely used and typically includes questions that are designed to tap into literal and inferential comprehension. The
correlations between open-ended format and other formats (i.e., retell, cloze) have been shown to be moderate to high (Fuchs et al.,
1988). However, unlike multiple-choice questions, short open-ended questions require a verbal response, which may put certain
groups of students at a disadvantage, such as those with disabilities or English learners (Bellinger & Diperna, 2011; Collins et al., 2020).

Cloze tasks and maze tasks are also widely used to measure reading comprehension skill. In cloze tests, every fifth or seventh word
is omitted from the passage, and students are required to restore the blanks with the words that were deleted. Similarly, a maze task
requires students to select the word that best fits the meaning of the sentence from multiple options. A number of studies have shown
that a maze task is sensitive to individual differences in reading achievement and indicative of student growth in reading performance,
especially for students in upper elementary grades and above (Jenkins & Jewell, 1993; Shin, Deno, & Espin, 2000). On the other hand,
studies also have indicated that cloze and maze tasks rely on vocabulary knowledge, syntactic understanding, and decoding skills
(Howell & Nolet, 2000; Keenan et al., 2008), but not on higher order integration of information or inferential comprehension
(Alderson, 1978; Francis, Fletcher, Catts, & Tomblin, 2005; Nation & Snowling, 1997; Parker, Hasbrouck, & Tindal, 1992; Suhorsky,
1975).

Finally, reading comprehension is also assessed using the sentence verification technique (SVT). In an SVT task, students are asked
to read a passage and then answer each question (i.e., statement or sentence) by making a “yes” or “no” decision. For instance, if the
stem statement has the same content (or different content) as the one in the passage, then the test takers are supposed to mark “yes” (or
“no”) next to it. Overall, the statements/sentences can be categorized into four types: (a) the original sentence extracted from the
passage; (b) a paraphrased sentence, which replaces most of the words, but maintains the same meaning as the original sentence; (c) a
meaning-altered sentence, which keeps most of the original sentence, but replaces just enough words to make the sentence differ in
meaning from the original sentence; and (d) a new sentence that aligns with the passage theme and maintains similar structure (e.g.,
syntax), but does not relate to any passage sentence. In this way, proficient readers can be distinguished from poor readers by suc-
cessfully identifying sentences of similar meaning with relatively less support from the linguistic structure (i.e., similar words or
syntax; Marcotte & Hintze, 2009). One limitation of SVT is that deductive reasoning and inferential comprehension might be con-
strained to some extent (Cain & Oakhill, 2006). Nonetheless, Marcotte and Hintze (2009) revealed that SVT is strongly associated with
the reading comprehension subtest of the Iowa Test of Basic Skills (r = 0.73).

In summary, reading comprehension is measured in various ways, and studies have shown that tasks vary in the extent to which
they tap into different comprehension processes. Therefore, the relation of retell to other reading comprehension measures is likely to
vary depending on reading comprehension assessment method. For instance, compared to multiple-choice or open-ended response
formats (which typically include questions that are designed to elicit literal and inferential comprehension), cloze and maze tasks
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might somewhat limited in capturing higher order inferential processes. In this way, the varying relation of retell to multiple-choice
and open-ended tasks of reading comprehension versus to cloze and maze tasks of reading comprehension might indicate the extent to
which retell captures or does not capture higher order inferential processes.

1.1.3. Features of retell assessment

Retell assessments can vary in several ways. First, retell assessments can vary in reading mode (oral or silent reading)—children are
asked to read the text orally or silently before retelling. Reading mode may matter for the relation between retell and reading
comprehension because oral and silent reading may differ in the extent to which they draw on cognitive processing (Hale et al., 2007).
Reading aloud forces students to pay attention to each word whereas silent reading permits students to skip words, especially for
beginning readers (Allington & McGill-Franzen, 2010; Hale et al., 2007; Schimmel & Ness, 2017). In fact, a recent eye-tracking study
showed that first graders spent greater time looking at words during oral reading than during silent reading, and oral reading was more
strongly related to their reading proficiency (Kim, Petscher, & Vorstius, 2019). On the other hand, oral versus silent reading for retell
may have differential effects depending on reading proficiency. It is argued, based on the theory of limited cognitive resources, that the
cognitive energy required in reading aloud (e.g., articulation) can be demanding for poor readers and hamper comprehension, while
silent reading can free up more working memory for comprehension (Hale et al., 2011; Juel & Holmes, 1981; Rasinski, Rikli, &
Johnston, 2009). Empirical evidence is somewhat mixed. For instance, some studies found that beginning readers and struggling
readers tend to get better comprehension results when reading aloud (Fuchs et al., 1988; Kragler, 1995; S. D. Miller & Smith, 1989,
1985; Prior & Welling, 2001) whereas Reed and Petscher’s (2012) study with students in Grades 6-8 showed that adding silent reading
to oral reading did not significantly enhance retell performance. Then, the role of reading mode on the relation between retell and
other reading comprehension measures may vary by grade.

Retell assessments can also vary by mode, oral or written retell (Bellinger & Diperna, 2011; Reed et al., 2012; Shapiro et al., 2014).
Vieiro and Garcia-Madruga (1997) found that written retell increased literal recall, while oral retell increased use of inferences and
generalizations for third and fifth graders. Written retell might particularly strain student’s performance for developing readers and
writers because of the added challenges in writing or transcription skills (e.g., spelling). Overall, in their narrative review, Reed and
Vaughn (2012) did not find a clear difference between oral and written retells. However, they did not conduct a statistical test for a
potential difference as a function of oral versus written retell.

Additionally, retell assessments differ in terms of prompting conditions, which may influence the relation of retell to reading
comprehension. Prompting conditions include the wording used to invite recall and the number of prompts. For example, Reed and
Petscher (2012) found that the participants’ retell scores were higher when they were prompted to tell “everything they remembered”
in comparison to “tell in their own words what the passage was mostly about.” Moreover, the students who received a follow-up
prompt also had higher retell scores than those who only had the initial prompt (Reed & Petscher, 2012). Of course, this should
not be taken simply as the greater the number of prompts, the higher the retell score because follow-up prompts may bring about
incoherence if the student adds details that weaken the already presented coherent retell.

Another aspect of retell assessment includes text features. As noted above, texts vary in linguistic, cognitive, and knowledge de-
mands (Kim, 2020; Kim & Petscher, 2020). Studies have shown that many children find narrative texts easier to understand, and
children’s comprehension of informational texts is weaker than their comprehension of narrative texts (Best et al., 2008; Graesser,
McNamara, & Louwerse, 2003; Meyer & Ray, 2011; Mullis, Martin, Gonzalez, & Kennedy, 2003; Saenz & Fuchs, 2002; Weaver &
Kintsch, 1991; Williams et al., 2004), even after controlling for content (Wolfe & Mienko, 2007). Furthermore, a large amount of
variation in children’s performance in comprehension was attributed to differences among texts, and narrative versus informational
genre explained all the differences in the variation among texts (Kim & Petscher, 2020). In retell, elementary grade students recalled
less information from informational texts than from narrative texts (Best et al., 2008; Kim et al., 2020). If textual demands tend to differ
by narrative and informational genres (Graesser, Leon, & Otero, 2002; Graesser et al., 1994; Trabasso & Magliano, 1996) and the
amount of retell differs by genre (Best et al., 2008), it is plausible that what is captured in retell may vary by genre, which consequently
would result in differential relations with other measures of reading comprehension.

Retell can also vary in terms of how it is evaluated or scored. Diverse scoring methods have been employed tapping different aspects
of comprehension (Shapiro et al., 2014). Widely used evaluation methods include the number of total retold words, the number of idea
units or propositions, the extent of story structure elements (e.g., goal, characters, setting), the use of certain linguistic features (e.g.,
coordinating conjunctions, subordinating conjunctions, mental and linguistic verbs), or the overall quality (assigning a single score
after evaluating multiple aspects such as coherence, accuracy, and clarity). For example, in Dynamic Indicators of Basic Early Literacy
Skills (DIBELS)-Retell Fluency subtest, a widely used assessment in U.S. schools, student retell is scored based on “the number of words
the child retells that illustrate their understanding of the passage” (Good IIl & Good Kaminski, 2002, p. 37). Then, it is an open question
whether these different approaches result in the same or different strengths of the relation between retell and other reading
comprehension measures. For example, if evaluating overall quality captures multiple comprehension processes better than does
counting the number of retold words, then it is reasonable to speculate differential relations as a function of retell evaluation method.

1.2. Present study

Despite the wide use of retell as a measure of reading comprehension, we do not have a good understanding about the relation
between retell and other reading comprehension measures. Reed and Vaughn (2012) conducted a narrative review of retell as an
indicator of reading comprehension. In the present study, we extend this work by conducting a comprehensive quantitative review of
the studies and by examining moderators, using a meta-analytic approach. The following research questions guided the current
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investigation:

(1) What is the relation of retell to other measures of reading comprehension for students in Grades 1-12?

(2) Does the relation vary as a function of grade level (a proxy for reading development phase), features of reading comprehension
assessment method (e.g., multiple-choice, open-ended response, cloze task), features of retell assessment method (reading
mode, retell mode, number of prompts, and narrative and informational genre), and retell evaluation method?

(3) If there is a moderation effect of grade, is it explained by the other moderators (i.e., reading comprehension assessment method,
retell assessment method, or retell evaluation method)?

(4) Does the effect of reading mode vary depending on grade level?

We expected a positive, moderate relation between retell and other reading comprehension measures based on a narrative review
by Reed and Vaughn (2012). We also hypothesized that the relation might vary as a function of reading comprehension assessment
method to the extent that different methods measure integration and inference of information to a different degree. If retell largely
captures recall of the provided text rather than higher order inferential processes, then its relation to maze and cloze tasks might be
stronger than to multiple-choice tasks because previous studies suggested that maze and cloze tasks tended to tap into lower order
comprehension processes (i.e., literal comprehension) whereas multiple-choice tasks tended to tap into lower and higher order
inferential processes when designed well (i.e., deep comprehension; Mazany et al., 2015; McNamara et al., 1996). Likewise, we ex-
pected that retell evaluation methods such as overall quality or story structural elements might capture multiple comprehension
processes and thus, we posited a stronger relation of retell with comprehension when retell is evaluated for overall quality and story
structural elements than simple counts of words. In addition, we expected that features of retell assessment method such as the number
of prompts might positively influence the magnitude of the relation between retell and reading comprehension (Reed & Petscher,
2012). However, we did not have clear hypotheses for the other moderators of retell assessment method (e.g., oral vs. silent reading
mode). We hypothesized that if there is a moderation effect of grade level, this could be explained by other moderators such as reading
comprehension assessment method and retell assessment method (e.g., genre) because these features might vary across grades.

2. Method
2.1. Search procedure

The main literature search was conducted using three electronic databases, ERIC, PsycINFO, and Sociological Abstracts, through
ProQuest and two additional electronic databases, Academic Search Complete and Education Source, through EBSCO. The search was
restricted to retell-reading comprehension studies of students in Grades 1 to 12 using the following combination of terms: all(retell*
OR recall) AND all(read* comprehen*) AND all(“grade 1” OR “grade 2” OR “grade 3" OR “grade 4” OR “grade 5” OR “grade 6” OR
“grade 7" OR “grade 8” OR “grade 9” OR “grade 10” OR “grade 11” OR “grade 12" OR “primary education” OR “secondary education”
OR “elementary school” OR “middle school” OR “junior high school” OR “high school”). In addition, a secondary literature search was
conducted by manually reviewing the reference list of a prior pertinent narrative synthesis (i.e., Reed & Vaughn, 2012). The above
electronic and manual searches covered all of the papers that were available through 2017. We obtained a total of 1699 papers for
possible inclusion in the meta-analysis.

2.2. Inclusion and exclusion criteria

By the end of January 2018, all the identified records were imported to Covidence systematic review software (Veritas Health
Innovation, 2018) for initial title and abstract screening. Of all the collected 1491 documents (after duplicates were removed), 1127
were excluded by title/abstract screening (see Fig. 1) and the eligibility of the remaining articles was assessed by full-text screening by
two raters independently (raters have expertise in literature search and literacy education).

To ensure that the included articles were most relevant to our research topic and questions, inclusion criteria were selected as
follows: (1) participants were in Grades 1-12 (5-18 years old); (2) participants included typically developing children regardless of
their English learner status and those with learning disabilities (dyslexia, language impairment, etc.), but without identified intel-
lectual disabilities, sensory impairments, or severe behavior disorders; (3) retell was assessed individually after children read written
texts (4) studies reported either effect size estimates (e.g., correlation coefficients); or data for determining effect estimates between
retell and other measures of reading comprehension (standardized and experimental measures); and (5) studies were published in
English. Dissertations and other unpublished papers as well as peer reviewed articles were included in order to reduce potential
publication bias.

In title/abstract screening, studies were excluded because reported retell and other comprehension test scores were subject to a
certain intervention (38%; if the relation between retell and other comprehension scores was reported at pretest, those studies were
included); they were not quantitative studies (e.g., teaching guidebook, book chapter, qualitative study; 22%); retell or other
comprehension measures were not assessed (16%); participants were adults or with physical disabilities (11%); studies were irrelevant
to reading comprehension (e.g., medical research, math education; 9%); or studies were published in languages other than English
(4%). In full-text screening, studies were excluded mainly for not providing information on the correlations between retell and other
reading comprehension assessment results (see Fig. 1). All disagreements were resolved through discussion (interrater reliability =
98%). Among the 33 potential studies to be included, 13 studies did not report necessary effect sizes, and these studies’ authors were
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contacted. Of the 13 authors contacted, three authors provided data, and therefore, a total of 23 studies (82 effect sizes) was used for
the current analysis (N = 4705 participants), of which 21 are journal articles and 2 are doctoral dissertations.

2.3. Coding procedures

The coding protocol was developed in an iterative manner. The preliminary coding form was designed to capture main study
information including participants’ description, reading assessment types and scores, and other general study features. A random
subsample of the included studies (n = 10) were coded by two trained researchers (the first author and a doctoral student both of whom
screened the articles) independently after reaching agreement on the interpretation of each coding category. The interrater reliability
ranged from 0.84 to 1.00 with an average of 92% for the initial coding procedure. Subsequently, the coders modified the coding
scheme while resolving all disagreements. For the main and moderator analyses, each study was coded in the following three cate-
gories: a) sample characteristics, b) assessment features (reading comprehension assessment, retell assessment, and retell evaluation
methods; see above), and c) effect sizes.

2.3.1. Sample characteristics
We coded the sample characteristics including the study location, predominant ethnicity, primary language, English language
learner status, socioeconomic status, sample size, gender/sex, grade level, age, and learning disability status (see Table 1).

2.3.2. Assessment features

Reading comprehension assessment features were coded for the moderator analysis (i.e., multiple-choice, short open-ended, cloze
or maze, sentence verification, or mixed methods). Retell assessment features were coded for reading mode (i.e., oral or silent), retell
mode (i.e., oral or written), number of prompts, and text genre (i.e., narrative or informational). Retell evaluation method was coded
for word counts, propositions or idea units, story structure elements, or overall quality (see Table 2).

Table 1
Sample characteristics of individual studies.
Study author(s) Primary ethnicity Primary % ELL SES Sample % % Grade Age % LD
language status size Boy Girl status

Applegate et al. (2009)  Caucasian N/A N/A N/A 171 35 65 2to 10 N/A N/A

Atkins and Cummings N/A N/A N/A N/A 104 N/A N/A 3&4 N/A N/A
(2011)

Bellinger and Diperna Caucasian English 0 Diverse 44 47.7 52.3 4 [9,10] N/A
(2011)

Carlisle (1999) Caucasian & African N/A N/A Diverse 63 N/A N/A 6&8 N/A 30.2

American

Carroll (1985) Diverse English 0 Diverse 30 N/A N/A 5 N/A N/A

Chaka and African ELL 100 N/A 17 59 41 10 N/A N/A
Booi-Ncetani
(2015)

Hansen (1978) Diverse N/A N/A Diverse 34 73.5 26.5 5&6 N/A 50

Keenan et al. (2008) N/A English 0 N/A 510 N/A N/A N/A [8,18] 0

Loyd and Steele (1986)  N/A N/A N/A N/A 108 N/A N/A 11 & N/A 0

12

Marcotte and Hintze Caucasian & English 30 Low 111 50 50 4 N/A 15
(2009) Hispanic

McNamara et al. Caucasian & African English 3.08 Diverse 65 47.7 52.3 4 [9,11] N/A
(2011) American

Pflaum (1980) N/A N/A N/A Low 76 61.8 38.2 4to7 [9,12] 47.4

Rasinski (1984) N/A N/A N/A Mid 142 N/A N/A 3&5 N/A 0

Reed and Petscher Hispanic & N/A 8 Low & 527 46 54 6,7, & N/A 5
(2012) Caucasian Mid 8

Reed et al. (2012) Hispanic & African N/A 24 Low 311 50 50 7&8 N/A 34

American

Riedel (2007) African American English 3.9 Low 1518 50 50 1 N/A 0

Roberts et al. (2005) African American N/A N/A Low 86 N/A N/A 1 N/A N/A

Schimmel and Ness Caucasian English 0 N/A 48 47.9 52.1 4 [9,10] N/A
(2017)

Shapiro et al. (2014) Caucasian N/A N/A Diverse 271 N/A N/A 3&5 N/A 0

Shinn et al. (1992) Caucasian N/A N/A N/A 238 51 49 3&5 N/A 5

Thomas (2012) Caucasian N/A N/A N/A 107 52.3 47.6 3 [8,9] 6.5

Walczyk and Raska Caucasian N/A N/A Mid 124 47.6 52.4 2,4, & N/A N/A
(1992) 6

Note. N/A = not available (primary studies did not report information); ELL = English Language Learners; SES = socioeconomic status; LD = learning

disabilities. All the studies were conducted in the U.S. except Chaka and Booi-Ncetani (2015), which was conducted in South Africa.
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Study author(s) Features of reading comprehension Features of retell assessment Retell evaluation
assessment method Reading Retell #of Genre method
mode mode Prompts
Applegate et al. (2009) Open ended® Both Oral 2 Narrative SSE
Atkins and Cummings Mixed (multiple choice, open-ended)® Oral Oral 2 N/A Word counts
(2011)
Bellinger and Diperna Cloze and vocabulary® Oral Oral 2 N/A Word counts
(2011)
Carlisle (1999) SVT® N/A Oral 2 Informational Propositions/Idea
units
Carroll (1985) Mixed (multiple choice, short answer, N/A Oral 2 Narrative SSE and quality
etc.)®
Chaka and Booi-Ncetani N/A N/A Oral N/A N/A N/A
(2015)
Hansen (1978) Open ended® Oral Oral 2 Narrative Propositions/Idea
units
Keenan et al. (2008) Short answer, cloze and multiple choice® Oral Oral N/A Both Propositions/Idea
units
Loyd and Steele (1986) Multiple choice® N/A Written N/A N/A Gist and quality
Marcotte and Hintze Maze, multiple choice, SVT® Both Both 2&5 N/A Word counts
(2009)
McNamara et al. (2011) Multiple choice® Silent Oral 1&3 Both Propositions/Idea
units
Pflaum (1980) Multiple choice® Oral Oral 3 N/A Propositions/Idea
units
Rasinski (1984) Multiple choice®® Oral Oral N/A Informational ~ Propositions/Idea
units
Reed and Petscher (2012) ~ Multiple choice® Both Oral 1&2 Both Propositions/Idea
units
Reed et al. (2012) Multiple choice, clo/maze® Oral Oral 2 Both Main ideas and
quality
Riedel (2007) Multiple choice® Oral Oral 2 N/A Word counts
Roberts et al. (2005) Cloze and vocabulary® Oral Oral N/A N/A Relevant words
Schimmel and Ness Open ended® Both Oral N/A Both Propositions/Idea
(2017) units
Shapiro et al. (2014) Mixed (multiple choice, open-ended)® Oral Oral N/A Narrative SSE and word counts
Shinn et al. (1992) Multiple choice and cloze®®* Silent Written 4 Narrative Recognizable words
Thomas (2012) Multiple choice, Mixed (multiple choice, Oral Oral 2&3 Both SSE and word counts
open»ended)eg‘S
Walczyk and Raska Multiple choice®® Silent Oral 1 Narrative Inferences

(1992)

Note. N/A = not available (primary studies did not report information); SSE = story structure elements; SVT = sentence verification technique; clo/
maze = cloze and maze. Reading assessment method with letter superscript s refers to standardized measures and with letter superscript e refers to
experimental measures.

2.3.3. Effect sizes

The correlation coefficients between retell and other reading comprehension measures were coded (see forest plot in Fig. 2). The
two coders applied the finalized coding categories to an additional random subsample (n = 10) of the included studies. Interrater
reliability ranged from 95% for the assessment and text characteristics to 100% for sample characteristics and effect sizes.

2.4. Meta-analytic procedures

2.4.1. Effect size estimates

All calculations and statistical analyses were conducted in the RStudio open-source software (Version 3.6.3, R Core Team, 2018;
Version 1.2.5033, RStudio Team, 2016) using functions available in the metafor package (Version 2.0-0; Viechtbauer, 2010) and the
Robumeta package (Version 2.0; Fisher, Tipton, & Zhipeng, 2017). The effect size index used in the current study was the correlation
coefficient, r. We interpreted the magnitude of the correlation as suggested by Cohen (1992): r = 0.10 is considered small, r = 0.30 is
moderate, and r = 0.50 or larger is large. To ensure the sampling distributions of r values are normal, we applied Fisher’s z trans-
formation to our data analysis and reconverted z values back to r values for the presentation and interpretation of results (Borenstein,
Hedges, Higgins, & Rothstein, 2011).

2.4.2. Statistical analysis
Given that the included studies were conducted independently by diverse researchers with a variety of participants and measures,
we employed a random-effects inference model (Borenstein et al., 2011). In contrast to a fixed-effects model, this model treats the
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Author(s) and Year Forest Plot Correlations[95%CI|
Chaka & Booi-Ncetani (2015) P -0.26 [-0.78, 0.27]
Reed & Petscher (2012) . 0.06 [-0.12, 0.23]
Walczyk & Raska (1992)c e 0.15[-0.15, 0.45]
Bellinger & DiPerna (2011) - 0.20 [-0.10, 0.51]
Walczyk & Raska (1992)a P—-—i 0.20 [-0.13, 0.54]
Reed et al. (2012) o 0.20[ 0.09, 0.31]
Shapiro et al. (2014)b S 0.24 [ 0.06, 0.43]
Shapiro et al. (2014)a e 0.26 [ 0.10, 0.42]
Loyd & Steele (1986) R 0.35[0.16, 0.54]
Thomas (2012) L 0.36 [ 0.17, 0.56]
Shinn et al. (1992)b . 0.41[0.23, 0.58]
Keenan et al. (2008) HH 0.43[0.34, 0.51]
Walczyk & Raska (1992)b D ——y 0.43[0.11, 0.74]
Riedel (2007)a : i 0.48[ 0.41, 0.54]
Rasinski (1984)a e 0.48[0.25, 0.71]
McNamara et al. (2011) ey 0.52[0.27,0.77]
Schimmel & Ness (2017) Doy 0.53[0.24, 0.82]
Atkins & Cummings (2011)a P —— 0.54 [ 0.22, 0.85]
Carlisle (1999)b o 0.55[0.20, 0.90]
Roberts et al. (2005) b 0.56 [ 0.35, 0.78]
Marcotte & Hintze (2009) ) —_— 0.56 [ 0.37, 0.75]
Atkins & Cummings (2011)b : -oom 0.57[0.31, 0.83]
Rasinski (1984)b : oom 0.58 [ 0.32, 0.83]
Hansen (1978)b ey 0.60[0.08, 1.13]
Shinn et al. (1992)a —a— 0.62[0.43, 0.81]
Riedel (2007)b : oom 0.65[ 0.39, 0.91]
Carroll (1985) B e 0.66 [ 0.28, 1.04]
Pflaum (1980)a : —— 0.75[0.46, 1.05]
Hansen (1978)a | 0.78[0.26, 1.31]
Applegate et al. (2009) : - 0.79[ 0.64, 0.94]
Pflaum (1980)b : i 0.86 [ 0.47, 1.25]
Carlisle (1999)a e 0.95[0.57, 1.33]
RE Model < 0.46 [ 0.39, 0.53]

| T f T T ]
4 05 0 05 1 15

Observed Outcome

Fig. 2. Forest plot with 95% confidence interval and estimated mean correlation for each study with an overall weighted mean correlation at the
bottom. Studies with alphabetic endings refer to the multiple independent correlations generated from the same study. RE model = Random Ef-
fects model.

studies as samples from a greater population and takes between-study variation into consideration by adding a random term in the
model (Nakagawa & Santos, 2012; Viechtbauer, 2010), thus allowing us to meet the study goal of generalizing results beyond the
included studies. We employed maximum likelihood estimation as it is closer, on average, to the true parameter values with a lower
sampling variability in comparison to other alternative estimators (Vevea & Coburn, 2015).

Our data structure is complex as many studies included subgroups of participants and reported multiple effect sizes for each
subgroup. To handle statistically dependent effect sizes, we employed robust variance estimation (RVE), which accounts for both
hierarchical effects cases (i.e., multiple studies are nested within a larger cluster) and correlated effects cases (i.e., the same participant
group provides multiple effect sizes) with small-sample corrections (Hedges, Tipton, & Johnson, 2010). However, RVE neither models
heterogeneity at multiple levels nor provides corresponding hypothesis tests, and the power of the categorical moderator highly
depends on the features of the covariate (Tanner-Smith, Tipton, & Polanin, 2016). When the number of studies is small, the test
statistics and confidence intervals based on RVE can have inflated Type I error (Hedges et al., 2010; Tipton & Pustejovsky, 2015).
Consequently, we used RVE mainly for the main analysis of the overall weighted mean correlation. Although we performed moder-
ation analyses using RVE, these results should be taken with caution as RVE requires a sufficiently large sample size and may yield
inaccurate p values when degrees of freedom are under 4 (which occurred in some moderators of this study; see Tables 5 and 6). Given
the limitations of RVE, we also fit our data into multilevel/multivariate random-effects models (one level at subgroup and one level at
study) for both the main and moderation analyses using the function rma.mv in metafor. Although this approach is more appropriate
for hierarchical effects cases, it could meet the goals of operating heterogeneity, moderation, and sensitivity analyses which are not
currently available for RVE.



Y. Cao and Y.-S.G. Kim

Educational Research Review 32 (2021) 100375

Table 3
Multilevel random effects model: Meta-regression of moderators on overall weighted average correlation (Fisher’s z).
Moderator k Intercept b 95% CI Qm(df)
Grade level 82 .62%*%(.08) -.04*%(.01) [-.06, —.01] 6.57*(1)
Reading comprehension assessment method 81 7.11(4)
Multiple-choice’ 39 .44***(,05) [.35,.53]
Short open-ended 7 .08(.05) [-.02, .19]
Cloze/maze 11 .08*(.03) [.01, .15]
Sentence verification 4 .02(.08) [-.13,.18]
Mixed 20 -.04(.05) [-.15,.07]
Reading mode in retell 73 1.88(1)
Oral' 56 .40%*%(.05) [.30, .50]
Silent 17 .09(.07) [-.04, .22]
Number of prompts in oral retell 53 .25%(.10) .11%%(.04) [.03, .19] 7.77*%*%(1)
Text genre in retell 58 2.84(2)
Narrative' 32 51%**(.07) [.38, .64]
Informational 12 -.03(.05) [-.13,.08]
Both 14 -.18(.11) [-.40, .03]
Evaluation method in oral retell 70 .73(3)
Word counts® 26 41%%*(.08) [.26, .56]
Propositions/idea units 28 .06(.10) [-.14, .27]
Story structure elements 10 .01(.04) [-.07,.10]
Mixed 6 .10(.15) [-.18, .39]

Note. Moderator with numeric superscript 1 refers to the reference group in the independent moderation analysis. Standard error in parentheses in
Intercept and b columns. k = number of effect sizes included in analysis; Q,, = test of difference on moderators. The number of effect sizes in each
grade level: Grade 1 = 5, Grade 2 = 4, Grade 3 = 22, Grade 4 = 16, Grade 5 = 16, Grade 6 = 7, Grade 7 = 9, Grade 8 = 1, Grade 11 = 2. *p < 0.05. **p

< 0.01. ***p < 0.001.

Table 4
Multilevel random effects model: Meta-regression of moderators controlling for grade level.
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Grade level -.03%(.01) -.04*%%(.02) -.04(.02) -.02(.02) -.04*(.02) -.04%(.02)
Reading comprehension assessment method

Short open-ended .09(.05)

Cloze/maze .08%(.03)

Sentence verification .04(.08)

Mixed -.05(.05)
Reading mode in retell

Silent .09(.06) .18(.16)
Number of prompts in oral retell .11%%(.04)
Text genre in retell

Informational -.03(.05)

Both -.16(.11)
Evaluation method in oral retell

Propositions/idea units .14(.10)

Story structure elements .01(.04)

Mixed .21(.14)

Grade*Reading mode -.02(.04)
Intercept .58%**(.08) .58%**(.08) 41%%(.14) .62%%%(.12) .53*%%*(.09) .55%*%*(.08)
K 81 73 53 58 70 73

Note. Reference group for each moderator was omitted: multiple-choice in reading assessment, oral reading in reading mode, narrative in genre, word
counts in retell evaluation. Standard error in parentheses. k = number of effect sizes included in analysis. *p < 0.05. **p < 0.01. ***p < 0.001.

2.4.3. Heterogeneity and moderator analysis

The homogeneity statistic Q was computed to assess the variation in correlations between studies (Lipsey & Wilson, 2001). A
significant and large Q value suggests that the differences among effect sizes, that is, the variability among the correlations within the
data set, cannot be explained by sampling error alone. The Q-test is usually supplemented by the I statistic for quantifying the per-
centage of variation across studies due to real heterogeneity. By convention, I? values range from 0% to 100% and indicate higher level
of heterogeneity with increasing percentage: small = 25%, moderate = 50%, and high = 75% (Higgins, Thompson, Deeks, & Altman,
2003). When significant heterogeneity was confirmed, moderation analyses were conducted to explain the between-study differences
and to identify potential effects of moderating factors. Concerning the inconsistent missing data in moderators, we first investigated
each moderator independently, then followed this up with models where grade level was controlled as a covariate in each
meta-regression model.

10
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Table 5
RVE: Meta-regression of moderators on overall weighted average correlation (Fisher’s z).
Moderator k Intercept b 95% CI
Grade level 82 .59%*%*(.07) -.03(.02) [-.07, .01]
Reading comprehension assessment method 81
Multiple-choice’ 39 44%**(,05) [.32, .55]
Short open-ended 7 .22(.10) [-.03, .47]
Cloze/maze 11 .00(.09) [-.21,.21]
Sentence verification 4 .26(.16) [-.35, .86]
Mixed 20 -.03(.09) [-.23,.18]
Reading mode in retell 73
Oral' 56 44%**(,05) [.33, .54]
Silent 17 -.01(.08) [-.20, .18]
Number of prompts in oral retell 53 .06(.15) .22%(.07) [.06, .39]
Text genre in retell 58
Narrative' 32 45%%*(.07) [.29, .60]
Informational 12 .13(.11) [-.13, .39]
Both 14 -11(.11) [-.38, .15]
Evaluation method in oral retell 70
Word counts® 26 .46%%%(.04) [.36, .56]
Propositions/idea units 28 .03(.08) [-.14, .20]
Story structure elements 10 -17(.07) [-.40, .05]
Mixed 6 .07(.22) [-.58,.71]

Note. Moderator with numeric superscript 1 refers to the reference group in the independent moderation analysis. Standard error in parentheses. k =
number of effect sizes included in analysis. *p < 0.05. ***p < 0.001.

Table 6
RVE: Meta-regression of moderators controlling for grade level.

Model 1 Model 2 Model 3 Model 4 Model 5

Grade level -.03(.01) -.05(.02) -.02(.03) -.00(.03) -.04(.04)
Reading comprehension assessment method

Short open-ended .23(.10)

Cloze/maze -.02(.08)

Sentence verification .31(.16)

Mixed -.05(.09)

Reading mode in retell

Silent -.00(.08)

Number of prompts in oral retell .22*(.07)

Text genre in retell

Informational .14(.12)

Both -11(.12)

Evaluation method in oral retell

Propositions/idea units .12(.11)
Story structure elements -.14(.06)
Mixed .20(.21)
Intercept .57***(.07) .62%%*%(,08) .13(.14) .47*(.15) .58***(,10)
K 81 73 53 58 70

Note. Reference group for each moderator was omitted: multiple-choice in reading assessment, oral reading in reading mode, narrative in genre, word
counts in retell evaluation. Standard error in parentheses. k = number of effect sizes included in analysis. *p < 0.05. ***p < 0.001.

2.5. Sensitivity analyses

2.5.1. Influential outliers

Diagnostic tests for identifying outliers and influential cases together with the comparison between the fitted models with and
without outliers/influential cases were performed in an effort to evaluate the sensitivity of our analyses. By convention, we defined
influential outliers as effect sizes with hat values exceeding twice the average hat value (which is 0.024 in our dataset) and with Cook’s
distance estimates greater than 0.048 (cutoff = 4/number of observations). In general, six effect sizes were identified as outliers
(Applegate, Applegate, & Modla, 2009; Carroll, 1985; Chaka & Booi-Ncetani, 2015; Pflaum, 1980; Roberts, Good, & Corcoran, 2005;
Schimmel & Ness, 2017; see Appendix A). Sensitivity analysis showed that, after removing them, the overall correlation decreased to r
=0.42 (SE = 0.04,95% CI [0.34, 0.51], p < .001) from r = .46 (see the Results section) and the significance level remained statistically
and positively significant. This result, therefore, confirmed the moderate and significant correlation (see Results section below) be-
tween retell and reading comprehension.

2.5.2. Publication bias
Studies with statistically significant results are more likely to be published. Hence, including only published studies for meta-
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analysis might lead to an overestimated mean effect size (MES). To determine the presence of publication bias in our analysis, we
performed a funnel plot and Egger’s regression test (Sterne & Egger, 2006). The funnel plot indicated that studies are missing to the left
of the mean near the bottom with several small studies showing larger effect sizes without smaller effect size counterparts (see Fig. 3:

a)

o
.o O L
. e e
S oo o
= 3 k
o ., « ™ .
5 * Poonsdhe he =
- F [} R
w4 L .
B2 4 g O o0 § °
i=] o ° £
L) . ’
5 e * o ° e
oo
® L ]
o L4 .
o '
=
a . o0 ° °
o T T T
0 0.5 1
Fisher's z Transformed Correlation Coefficient
o ] 3K
.' . ".
o
P~
© L ]
= 7 3
o - o L ]
E . .
g — . 3
(1] <« . .
B 2 : Sy
o] (=] P ‘.
[ 3 . ”
E T e ° ° B
e
» : ;
o . : .
S 7 *
P~
g 4 . . . —
=} T T
0 0.5 1

Observed Outcome

Fig. 3. Funnel plot representing correlations generated by separate cases (k = 82 in Fig. 3a; and k = 32 in Fig. 3b) nested within independent studies

(n = 22) against corresponding standard error.
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3a displays all the 82 effect sizes, and 3b displays the 32 effect sizes, which are the average values by grade level for each study; Fig. 4
also shows funnel plot with filled-in data). For the Egger’s regression test, we modified the original multilevel/multivariate
random-effects model by adding the standard error of the effect sizes as a covariate to further determine whether the relation between
the precision and size of the sampled studies is as asymmetrical as the funnel plot demonstrated. The intercept significantly deviated
from 0 (b =0.34, p < .001). As the intercept is expected to be zero in the absence of publication bias, our result suggested the existence
of a publication bias.

To determine whether the publication bias operates mainly on smaller studies, we performed cumulative meta-analysis by
restricting our analysis to larger studies for robustness. As shown in Appendix B, the studies were sorted by size/precision, and effect
sizes in the first three rows matched the asymmetric distribution near the bottom of the funnel plot. Accordingly, we removed two
studies (Chaka & Booi-Ncetani, 2015; Hansen, 1978) and re-estimated the overall correlation, r = 0.45 (SE = 0.04, 95% CI [0.37, 0.54],
p < .001), which was not different from the estimate including these studies (see the Results section below). The result indicated that
including small studies did not impact our analyses.

2.5.3. Study quality and standardized versus experimental reading comprehension measures

The quality of studies was evaluated using the Quality Assessment Tool for Observational Studies (National Heart, Lung, and Blood
Institute, n. d.). We adapted the original version to assess the study quality mainly in terms of its research question, study population,
reading assessment, outcome report, and statistical analysis (see Appendix C). The overall quality was rated as “strong,” “moderate,” or
“weak.” Overall, 13 investigations were rated as strong, seven were moderate, and two were weak. Considering that meta-analytical
studies might be vulnerable to low-quality studies, we excluded the two studies that were rated as weak in sensitivity analysis (i.e.,
Chaka & Booi-Ncetani, 2015; Roberts et al., 2005). However, the sensitivity analysis indicated that study quality has little impact on
the analyses, because excluding the two studies did not change the significance level or magnitude of the overall correlation, r = 0.46,
SE = 0.05, 95% CI [0.37, 0.55], p < .001. Hence, including low-quality studies did not influence our findings.

We also examined whether the nature of reading assessments, standardized versus experimental measures, is a confounder in the
relation between retell and reading comprehension. We split the effect sizes into two groups based on the standardized versus
experimental nature of assessment. The comparison between these two groups of studies yielded non-significant results, suggesting
that the assessment type does not influence our analyses (Qm, = 1.52, df = 1, p = .22).

3. Results
3.1. Descriptive information
An overview of the 23 studies (82 effect sizes; N = 4705 participants), representing 22 separate investigations (two studies were

treated as one since they used the same sample and generated the exact same results published in versions of journal article and
dissertation respectively), with sample characteristics and coded moderators is displayed in Tables 1 and 2, respectively. As shown in
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Fig. 4. Funnel plot with filled-in data based on the trim-and-fill method.

13



Y. Cao and Y.-S.G. Kim Educational Research Review 32 (2021) 100375

Table 1, all but one of these studies were conducted in the United States (the exception was in South Africa). Of the 17 studies providing
information on ethnicity, seven involved primarily Caucasians, whereas six studies employed diverse populations and four studies
focused mainly on minority students (i.e., Hispanics and African Americans). Only four studies reported recruiting exclusively English
speakers, and six studies specified English language learners in the sample. Of the 14 studies indicating participant SES status, six
studies contained students of low-SES background, six studies included students from diverse backgrounds, and two included students
mainly from the middle-class. Sample sizes varied, ranging from 17 to more than 1000. The proportion of boys to girls was comparable
in many studies. In addition, more than one half of the studies included students from Grades 3 to 5 (n = 12), and eight studies involved
students with learning disabilities.

Table 2 shows that many studies employed multiple-choice items in reading comprehension assessments (n = 15), followed by
short open-ended questions (n = 8), cloze and maze (n = 6), and sentence verification (n = 2). According to the studies reporting
reading mode (oral or silent reading) and text genre of retell (narrative or informational), almost half of them required students to read
orally before retelling (n = 11) and used narrative passages (n = 6). The majority of studies used oral retell assessment, two studies
examined written retell performance, and one study administered both. Retell protocols were usually scored by word counts (n = 8),
number of propositions or ideas (n = 8), story structure elements (n = 4), and overall quality (n = 3). Also note that many studies did
not provide full information on the reliability and validity of retell and other reading comprehension assessments. Of those which
reported, reliability ranged from 0.57 to 1.00, and validity ranged from 0.39 to > 0.90 (see Appendix D).

3.2. Research question 1: What is the relation of retell to other measures of reading comprehension for students in grades 1-12?

The overall magnitude of the relation between retell and reading comprehension was significant and moderate (see Fig. 2). In the
RVE model, an average effect was found: r = 0.46, 95% CI [0.38, 0.54], z = 11.9, p < .001. The multilevel/multivariate random-effects
model yielded a similar result, r = 0.45, 95% CI [0.36, 0.54], z = 10.08, p < .001. The heterogeneity test was statistically significant, Q
=357.66, df =81, p < .001, and the I? value indicated that 84.86% of the total observed variance was due to between-study differences
rather than within-study sampling error. Accordingly, additional moderator analyses were performed in an effort to explain the
substantial heterogeneity among the effect sizes.

3.3. Research question 2: Does the relation vary as a function of grade level (a proxy for reading development phase), features of reading
comprehension assessment, retell assessment features (reading mode, retell mode, number of prompts, text genre), and retell evaluation
method?

Results of moderation analyses are presented in Table 3. Each moderator was evaluated individually. The reference group for each
categorical variable was the subcategory that had the most effect sizes and was predominantly employed in the included studies.
Specifically, the following were used as the reference groups: multiple-choice task, oral reading mode, narrative text in retell, and word
counts for retell evaluation, respectively.

3.3.1. Student grade level

For the studies that provided an aggregated effect size for participants of multiple grade levels, we took the average of the grade
levels or the weighted average grade based on the reported sample size in each grade level. Analysis of average grade level as a
continuous variable demonstrated a significant negative moderating effect, Q,, = 6.57, df = 1, p < .05; b = —0.04, SE = 0.01, p < .05
(see Table 3), such that the average correlation between retell and reading comprehension was weaker in higher grade levels (—0.04
per grade).

3.3.2. Features of reading comprehension assessment method

The omnibus test was nonsignificant, Q,, = 7.11, df = 4, p = .13 (see Table 3). However, on average, studies using cloze or maze
yielded a significantly stronger association, b = 0.08, SE = 0.03, p < .05, than those using multiple-choice format (0.44). By contrast,
the MES obtained from studies using multiple-choice items was not significantly different from those using short open-ended format, b
= 0.08, SE = 0.05, p = .11; sentence verification, b = 0.02, SE = 0.08, p = .75; or mixed methods, b = —0.04, SE = 0.05, p = .46.

3.3.3. Features of retell assessment

As shown in Table 3, oral or silent reading mode did not statistically moderate the association between retell and reading
comprehension, Q,, = 1.88, df = 1, p = .17. The MES associated with studies using silent reading was not significantly larger than the
MES associated with studies using oral reading mode, b = 0.09, SE = 0.07, p = .17.

It should be noted that we could not conduct moderation analysis for retell mode (i.e., oral versus written retell) because only two
studies used solely written retell. To examine the moderating effect of number of prompts in retell assessment, we treated the number
of prompts as a continuous variable when testing whether studies that used more prompts showed higher correlations (see Table 3).
Again because only two studies used solely written retell, this moderation analysis was restricted to the studies that employed oral
retell (n = 20, k = 53). Results revealed a significant positive association between the number of prompts and the magnitude of the
association between oral retell and reading comprehension, b = 0.11, SE = 0.04, p < .01. Because the range of the number of prompts
was one to three, the estimated correlation with reading comprehension for three prompts is .58 (0.25 intercept + 0.11*3).

We also examined the moderating effect of text genres in retell assessment. As Table 3 presents, text genre was not a significant
moderator, Q,, = 2.84, df = 2, p = .24. Although the MES may appear larger for studies using narrative texts (which was the reference
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group in the statistical model) compared with those using informational texts, b = —.03, SE = 0.05, p = .63, or both genres, b = —0.18,
SE = 0.11, p = .10, the differences were not statistically significant.

We also sought to determine whether the magnitude of correlation between retell and other measures of reading comprehension is
dependent on the way retell performance is evaluated. Given the limited number of studies involving written retell, we only examined
whether oral retell evaluation methods (word counts, propositions or idea units, story structure elements, and overall quality) have a
significant impact on effect sizes (n = 20, k = 70), and found that oral retell evaluation methods yielded no evidence of moderation
effects, Qy = 0.73, df = 3, p = .87 (see Table 3).

3.4. Research question 3: If there is a moderation effect of grade, is it explained by the other moderators (i.e., reading comprehension
assessment method, retell assessment method, or retell evaluation method)?

As the grade level was found to significantly moderate the relation between retell and reading comprehension, we further explored
whether the moderation by grade remains after controlling for the other moderators (see Table 4). As shown in Table 4, grade level was
not statistically significant once the number of prompts or text genre of retell was respectively accounted for, indicating that the grade
effect is largely explained by these factors. It is also notable that studies using cloze or maze format for reading comprehension
assessment still produced stronger correlations between retell and reading comprehension than the studies using multiple-choice
format, b = 0.08, SE = 0.03, p < .05 (Model 1), and the number of prompts still positively affected the correlation, b = 0.11, SE =
0.04, p < .01 (Model 3), even after controlling for grade level.

3.5. Research question 4: Does the effect of reading mode vary depending on grade level?

To test whether the effect of reading mode (oral or silent reading) on the relation varies by grade, an interaction between grade and
reading mode was tested. Results in Table 4 show that the strength of the relation did not differ by grade, b = —0.02, SE = 0.04, p = .54
(Model 6).

4. Discussion

Retell is widely used as a measure of reading comprehension (Fuchs et al., 1988; Reed & Petscher, 2012; Shapiro et al., 2014). Our
primary question in this study was the relation of retell to other measures of reading comprehension by quantitatively estimating the
average effect size and systematically examining several potential moderators such as grade level, features of reading comprehension
assessment method, and retell assessment features (reading mode, number of prompts, text genre, and evaluation method).

The present meta-analysis demonstrated that there is a moderate average correlation (r = 0.46) between retell and reading
comprehension, corroborating a prior narrative review (Reed & Vaughn, 2012). Overall this finding indicates that students’ retell does
capture their reading comprehension skill. However, the moderate magnitude suggests that although retell can be one measure of
evaluating the extent to which children comprehend written texts (reading comprehension), retell alone may not provide an entirely
accurate picture of the student’s reading comprehension.

Beyond the average estimate, there was large variation in the magnitudes of the relation between retell and reading comprehension
(—0.26 to 0.95), and we systematically examined whether variation is explained by reader, text, and assessment factors. Several
findings emerged. First, we found that the relation between retell and reading comprehension is slightly weaker in upper grades. This is
in line with a previous study (Shapiro et al., 2014), and suggests that retell tends to be somewhat more sensitive to younger readers.
Importantly, however, the weaker relation in upper grades disappeared once text genre or number of prompts in retell was accounted
for, indicating that these factors explain the differences in the retell-reading comprehension relation as a function of grade. In other
words, the weaker relations in upper grades are largely due to differences in text genres or number of prompts used in retell. The
frequencies of effect sizes for narrative and informational texts in the included studies are presented by grade in Appendix E (a), which
shows a trend that narrative texts were used in many studies with students in Grades 2 to 6. In contrast, informational texts and both
types of texts were used less frequently across grades, but tended to be more frequently used in upper grades. These results show there
is some overlap between grades and the type of text used, and this explains the differential relation between retell and other reading
comprehension measures by grade. Furthermore, the moderation effect by grade also disappeared once the number of prompts was
accounted for. As shown in Appendix E (b), most studies employed prompting twice while others ranged from one to three times.
Importantly, no studies in Grade 6 and above employed prompting three times, indicating that the number of prompting was fewer in
upper grades in extant studies, and this accounts for the weaker relation between retell and other reading comprehension measures in
upper grades.

Our findings also underscore varying magnitudes of the relation between retell and reading comprehension as a function of features
of reading comprehension assessment method. Specifically, the magnitudes for cloze or maze were stronger compared to those for
multiple-choice format even after controlling for grade level. Reading comprehension is a complex construct where reader factors
(working memory, inferencing skills, content knowledge, motivation) interact with text factors (demands on vocabulary, inference,
content knowledge; Anderson & Armbruster, 1984; Kim, 2020; Matthew, 1996; McNeil, 1984; J. R. Miller & Kintsch, 1980; Rumelhart
& Ortony, 1977; Schimmel & Ness, 2017; Snow, 2002). Studies have shown that reading comprehension tests are not comparable and
interchangeable as various comprehension tasks measure multiple processes involved in comprehension to a different extent (Cutting
& Scarborough, 2006; Keenan et al., 2008; Kendall, Mason, & Hunter, 1980; see the construction-integration model above). Expla-
nations for the stronger relation of retell with reading comprehension measured by cloze or maze tasks are unclear and beyond the
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scope of the present study. However, given the previous evidence that cloze and maze tasks do not draw on higher order inferential
skills to a great extent (Cutting & Scarborough, 2006; Francis et al., 2005; Keenan et al., 2008; S. D. Miller & Smith, 1989), the stronger
relation may indicate that retell may not readily tap into the higher order integration process that is necessary for deep comprehension
(also see McNamara et al., 1996; but see Kida et al.’s (2016) argument that retell reveals readers’ different levels of understanding
including micro, macro, and superstructures). In fact, a recent study of Grade 4 students’ retell of narrative and informational texts
revealed that the vast majority of the retell was recall of the provided texts and only a limited number of utterances related to inferred
information (Kim et al., 2020). If this is truly the case, then using retell as the sole measure of reading comprehension would not serve
well in accurately capturing students’ success or difficulties in deep or higher order comprehension skill. Future research is needed.

Finally, we found that the oral retell-reading comprehension relation was stronger with more prompts (the number of prompts
administered in the reviewed studies ranged from 1 to 3), and this moderation effect remained after accounting for grade level. This
finding is in line with a previous study (Reed & Petscher, 2012) and indicates that greater number of prompts (at least up to three
prompts) may elicit more information about children’s comprehension of the given material. However, this result should be taken with
caution in a couple of aspects. First, it is not clear what the optimal frequency of prompts is—a simple increase in frequency asking for
more information may not be effective. For example, asking children to add information several times after the child thought that s/he
was done with her retell may elicit information that works against coherence of already presented information (i.e., the added in-
formation may seem tacked on and may render disorganized structure). Second, we only accounted for the number of prompts pro-
vided during oral retell assessments, and the effects of prompting conditions (when and how the prompts are provided) remain unclear
as they were not always reported in studies. Future research is needed to examine (a) optimal ways of providing prompts, (b) the
interaction between prompting condition and retell evaluation method (both oral and written retell), and (c) the effects of both aspects
on the relation of retell and reading comprehension.

Several other potential moderators were also examined, including text genre of retell, reading mode in retell (oral reading or silent
reading), and retell evaluation methods, but these factors did not make a difference in the strength of the relation between retell and
reading comprehension. Note that we could not examine the moderation analysis for oral versus written retell due to a limited number
of studies employing written retell. Although children tend to find narrative texts more comprehensible (Best et al., 2008; Graesser
et al., 2003; Meyer & Ray, 2011; Mullis et al., 2003; Sdenz & Fuchs, 2002; Weaver & Kintsch, 1991; Williams et al., 2004), our study
indicates the relation of retell and other measures of reading comprehension does not differ for narrative versus informational texts. An
explanation for this finding is beyond the scope of this study as addressing this question adequately requires solid evidence about the
comprehension processes that retell captures. If comprehension processes differ by genre, and retell captures comprehension processes
fully, then the relation of retell and other measures of reading comprehension might differ. If retell does not fully capture multiple
comprehension processes, then similar magnitudes of the relation for narrative and informational texts might reflect the limitation of
retell in capturing multiple comprehension processes.

In addition, although a few studies found significant differences in reading comprehension performances between silent reading
and oral reading (e.g., Hale et al., 2007; Prior & Welling, 2001), the average relation between retell and other measures of reading
comprehension did not differ as a function of reading mode. If oral reading is particularly beneficial for children in the beginning phase
of reading development or for those with reading difficulties (Fuchs et al., 1988; Kim et al., 2019), then the relation may differ by retell
reading mode and grade level. However, results showed no difference in the strength of the relation by grade. Again note that this
result does not indicate lack of a differential impact of oral versus silent reading on reading comprehension performance as a function
of grade. Instead the results indicate no differential effect of reading mode by grade on the relation between retell and other reading
comprehension measures, which would be impacted by comprehension processes that retell captures.

Finally, the results did not differ by different retell evaluation methods. Successful reading comprehension involves constructing
accurate mental representations based on the given texts (Kintsch, 1988), and therefore, from a theoretical perspective, evaluating the
extent of structural elements or overall quality may capture students’ comprehension (or situation model) more accurately than
counting the number of total retold words. Again, this question presumes that retell fully taps into multiple comprehension processes.
If retell is limited in capturing deep comprehension (i.e., higher order integration), different retell evaluation methods may not make a
difference in the relation of retell to other measures of reading comprehension. Given that studies with widely varying characteristics
were included in the present study by the nature of meta-analysis, future studies are needed to address this question carefully.

5. Limitations

There are several limitations in the current study. First and foremost, the present results should be interpreted bearing in mind that
the definition of retell and its operationalization (including instructions and prompting conditions) vary in research. In the present
study, we employed the most common definition of retell where students were asked and/or purposely prompted to tell or write down
the main ideas or everything they remembered from a passage they read, and included studies using this definition or operationali-
zation. As shown in Table 2 and Fig. 2, respectively, there is large variation in retell measurement and in the relation of retell and other
measures of reading comprehension. Although the results showed that on average, the retell defined in this manner is related to other
measures of reading comprehension, the present study could not fully capture whether and how differences in retell measurement
impacts the relation (other than the number of prompts).

Second, our meta-analysis was limited to the studies published in English with reported correlational coefficients between retell
and reading comprehension. Consequently, potential articles that could provide valuable insight into the retell-reading compre-
hension correlation may have been excluded because they were published in languages other than English. Although some researchers
have shown that there is no difference between language-restricted and language-inclusive meta-analyses (Moher et al., 2000;
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Morrison et al., 2012), almost all the studies in our sample were conducted within the United States and their participants were not
highly representative of the populations outside of the English-speaking world. Furthermore, the existence of the publication bias also
calls for more unpublished studies to be included for a more precise estimation and higher generalizability.

Third, we could not examine moderation by other potential factors because of insufficient data such as English language learner
(ELL) status, SES, gender differences, learning disability status, and interrater reliability on retell protocols. Although many studies
provided descriptive information on these factors, few of them reported student performance by subgroup. Hence, we could not
analyze data by these factors, and our results cannot inform any potential differences in the relation of retell to other measures of
reading comprehension as a function of these factors. Reporting results by subgroups in studies would be extremely helpful for future
efforts in investigating the moderation effects of these potential factors.

Furthermore, the studies that met our criteria contained a disproportionally small number of studies involving written retell
measures, so the moderation analysis of retell mode could not be conducted and moderation analyses regarding prompts and retell
evaluation methods were restricted to the studies using oral retell measures only. Additionally, relatively few studies included students
in Grades 9 and above, which limited the developmental moderation analysis, and thus, the results should be interpreted with caution.
Similarly, text genres in retell assessment was inconsistent across grades (see Appendix E), and therefore, future studies should strive
for inclusion of both narrative and informational genres in retell assessments across grades.

It is also worth mentioning that retell and other reading comprehension in the vast majority of included studies were measured with
less than perfect reliability. In fact, a substantial number of studies did not report reliability estimates for reading comprehension
measures let alone validity information (see Appendix D). Measurement error attenuates the relation between retell and other mea-
sures of reading comprehension, and correcting for measurement error has been recommended (e.g., Hunter & Schmidt, 2004).
However, there is ongoing debate about its appropriateness and issues on operational procedures (see Borenstein et al., 2011; Kepes,
McDaniel, Brannick, & Banks, 2013). Therefore, we reported results using correlations reported in the studies without disattenuating
them. However, when we conducted artifact corrections using the Psychmeta package (Version 2.3.6; Dahlke & Wiernik, 2019) in
RStudio (Version 1.2.5033; RStudio Team, 2016), the overall average correlation was identical, 0.46.

Lastly, to maximize the effect sizes for data analysis, we employed pairwise deletion for all the regression models which resulted in
the imbalanced sample sizes across models. Although the number of effect sizes included in this meta-analysis were large enough to
estimate the overall effect, we were only allowed to assess each moderator with limited covariates (only 31 effect sizes would remain
for running the potential full model where all the moderators could be taken into account simultaneously). Clearly, future investigation
with the full regression model may provide more conclusive results and reliable implications.

6. Implications

The moderate relation of retell and other measures of reading comprehension cautions against using retell as the sole measure of
reading comprehension. Retell should be accompanied with other measures, especially the ones tapping into higher order compre-
hension skills, to ensure a more valid and accountable interpretation of students’ comprehension abilities. This might be particularly
important in upper grades where the relation between retell and other reading comprehension measures is weaker. The present results
brought up many questions and behoove future studies on retell. As noted above, reading comprehension is an active, interactive
process, and therefore, it is important to investigate the extent to which retell captures various comprehension processes (what type of
information is included in retell). Furthermore, a more systematic inquiry is needed on potential influence of retell assessment features,
including modes of retell (oral or silent reading of texts; oral or written retell) and instructions for retell (e.g., number and nature of
prompts), and their potential interactions with each other, with reader characteristics (e.g., beginning or struggling readers; infer-
encing ability), and with text characteristics (e.g., inferential demands).

7. Conclusion

Our investigation provides evidence for a moderate relation of retell to reading comprehension. This meta-analysis serves as a
comprehensive quantitative synthesis of the relation between retell and reading comprehension, which contributes to the growing
literature on the validity of retell instruments, and advances our understanding of the strength and limitations of retell as a measure of
reading comprehension for students across grades.
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Appendix B

Cumulative Forest Plot

18



Y. Cao and Y.-S.G. Kim Educational Research Review 32 (2021) 100375

Author(s) and Year Cumulative Forest Plot Cumulated Effects
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Appendix C

Study Quality Assessment
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Overall Estimate

. Was the research question or objective clearly stated?
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0.47 [ 0.39, 0.56]
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. Was the study population clearly defined?

Was the sample selected from the same or similar populations and clearly described (i.e., age, gender, race, disabilities)?

. Were inclusion and exclusion criteria for being in the study pre-specified and applied uniformly to all participants?

. Was sample size justification, power description, or variance and effect estimates provided?

. For longitudinal studies, was attrition (withdrawals and drop-outs) reported in terms of numbers and/or reasons per group?

. Were the reading assessments (both retell and reading comprehension tests) clearly defined across all study participants?

. Were the reading assessments (both retell and reading comprehension tests) reliable across all study participants?

. Were the reading assessments (both retell and reading comprehension tests) implemented consistently across all study
participants?

10. Did they report basic information (i.e., mean, standard deviations, range, correlations for all assessments given)?

11. Did they report reliability estimates on all measures? And, if so, were they above 0.7?
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12. Were the statistical measures appropriate for the study design?
Yes (Strong) = 0 Somewhat (Moderate) = 1 No (weak) = 2

Appendix D

Reading comprehension measures and reported reliability/validity information.
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Study author(s) Test name Reliability Validity
Applegate et al. (2009) Critical Reading Inventory-2 N/A N/A
Atkins and Cummings (2011) ITBS N/A .64
MontCAS N/A N/A
RTF .57 .51
Bellinger and Diperna (2011) WJ-PC .98 71
RTF 72% .59
Carlisle (1999) Sentence Verification tests N/A .56
Free recall task 98% N/A
Carroll (1985) Metropolitan Achievement Test N/A N/A
Retelling [.86,.98] N/A
Chaka and Booi-Ncetani (2015) Reading comprehension test N/A N/A
Reading recall task N/A N/A
Hansen (1978) Comprehension test N/A N/A
Retell test 94.1% N/A
Keenan et al. (2008) QRI N/A N/A
PIAT N/A N/A
WJPC N/A N/A
GORT N/A N/A
Loyd and Steele (1986) SRA 91 N/A
Written recall .81 N/A
Marcotte and Hintze (2009) GRADE [.69,.83] >.90
Sentence verification technique [.70,.80] .73
Maze .83 N/A
RTF .59 N/A
Written retell .97 [.76,.81]
McNamara et al. (2011) Multiple-choice questions N/A N/A
Recall tasks >90% N/A
Pflaum (1980) ITBS N/A N/A
CTBS N/A N/A
Retelling comprehension >85% N/A
Rasinski (1984) Gates-MacGinitie Reading Test 100% N/A
Multiple choice comprehension test 100% N/A
Retelling .94 N/A
Reed and Petscher (2012) TAKS N/A N/A
TMSFA-Retell .978 N/A
Reed et al. (2012) AIMSweb Reading Maze .81 N/A
GRADE .90 N/A
WJPC .88 N/A
TAKS high .80s to low .90s N/A
TMSFA-Retell 63% N/A
Riedel (2007) GRADE .94 .68
TerraNova .89 .68
RTF N/A N/A
Roberts et al. (2005) WDRB .95 N/A
VIP retell fluency .73 N/A
Schimmel and Ness (2017) Qualitative Reading Inventory-5 .98 71
Shapiro et al. (2014) PSSA .90 N/A
Reading Retell Rubric 86% N/A
Adapted RTF 89% N/A
Shinn et al. (1992) SDRT .80 N/A
Cloze 91 [.47,.73]
Written retell .99 [.60,.79]
Thomas (2012) GRADE .94 .86
PSSA N/A N/A
4Sight 73 [.81,.89]
Reading Retell Rubric 92.5% N/A
Adapted RTF 90.5% [.39,.81]
Walczyk and Raska (1992) ITBS N/A N/A
Reading inference test N/A N/A
Recall inference test 86% N/A
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Note. For studies that reported multiple reliabilities (e.g., by grade or passage), the mean reliability was calculated for presentation. For studies that
did not report validity but provided the correlations with other reading assessments, the mean correlation was calculated and presented as the
validity coefficient. N/A = not available (primary studies did not report information). ITBS = Iowa Tests of Basic Skills; MontCAS = Montana State
Criterion-Referenced Test; RTF = Dynamic Indicators of Basic Early Literacy Skills-Retell Fluency; WJ-PC = The Woodcock-Johnson Passage
Comprehension and Reading Vocabulary; QRI = Qualitative Reading Inventory; PIAT = Peabody Individual Achievement Test; WJPC = Wood-
cock-Johnson Passage Comprehension subtest; GORT = Gray Oral Reading Test; SRA = Science Research Associates Achievement; GRADE = Group
Reading Assessment and Diagnostic Evaluation; CTBS = Comprehensive Test of Basic Skills; TAKS = Texas Assessment of Academic Skills; TMSFA =
Texas Middle School Fluency Assessment; WDRB = Woodcock Diagnostic Reading Battery; VIP = Vitals Indicators of Progress system; PSSA =
Pennsylvania System of School Assessment; SDRT = Stanford Diagnostic Reading Test; 4Sight = Pennsylvania 4Sight Reading Benchmark
Assessment.

Appendix E

(a) The frequency of effect sizes for narrative texts and informational texts by grade (X axis).
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(b) The frequency of effect sizes as a function of the number of prompts by grade (X axis).
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