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Independent reading as a form of reading practice in schools 
gained recognition in the early 1970s and has been known by 
various terms such as free voluntary reading, independent 
silent reading, supported independent reading, sustained 
silent reading, uninterrupted sustained silent reading, and 
drop everything and read (DEAR), among others. Ongoing 
discussions have centered on the importance of integrating 
independent reading into the school curriculum during 
instructional hours. Advocates for IR strongly advocate for 
its inclusion, underlining the necessity for IR by proposing 
that a portion of each school day, typically around 15 min-
utes, should be devoted to what some have termed free vol-
untary reading (e.g., Krashen, 2004). By “free,“ they refer to 
independent reading that entails minimal accountability, 
without the requirement for book reports or strict limitations 
on reading materials. The objective is to cultivate an envi-
ronment that motivates students to engage in reading 

activities while at school, reflecting how they typically inter-
act with reading outside the classroom.

Debates Surrounding IR

One topic in debates surrounding IR (see, e.g., Pennington, 
2011) is the control over students’ reading activities. 
Proponents of IR typically advocate for providing students 
with access to a classroom library and encouraging them to 
read self-selected materials, eschewing tests or other mecha-
nisms such as leveled books (e.g., Fielding et  al., 1986; 
Krashen, 2004; Morrow, 1983). Their argument is that this 
approach fosters reading engagement and complements reg-
ular reading instruction. However, many educators argue 
against unrestricted IR, believing that guided or restricted 
practices, such as offering tutorial support or limiting book 
choices, may lead to better outcomes (e.g., Gambrell, 2007; 
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Kelley & Clausen-Grace, 2006; Reutzel et al., 2008, 2010; 
Shanahan, 2018; Topping et al., 2007; Weber, 2018).

Another aspect of the discussion surrounding IR is the 
concern that it may not constitute proper teaching and could 
place excessive responsibility on students for their reading 
development. However, proponents of IR argue that this 
concern stems from a misunderstanding of its purpose (see, 
e.g., Pennington, 2011). IR is not intended to replace a com-
prehensive reading program, whether for beginning or more 
advanced readers. Typically, IR involves only a short daily 
period of about 15 minutes, which may not allow sufficient 
time to practice all the necessary reading strategies. 
Nonetheless, proponents believe that by fostering essential 
abilities and attitudes for increasing reading volume, IR may 
contribute significantly to reading development. These abili-
ties and attitudes include the motivation to choose books 
voluntarily, the discovery of inherent interest and excitement 
in reading material, and the cultivation of sustained concen-
tration on text (Bryan et  al., 2003; Merga, 2015; Van der 
Sande et al., 2022). Hence, IR might be particularly signifi-
cant for students lacking external incentives to nurture these 
skills and attitudes beyond the school environment (Gottfried 
et al., 2003; Mullis et al., 2012; Willingham, 2015).

Rationales for IR

A primary objective of IR is to enhance reading volume, 
either directly through daily reading or indirectly by foster-
ing interest in reading. Reading volume is considered a fun-
damental principle of the science of reading, encompassing 
a wide array of research on effective literacy learning strate-
gies. Research consistently indicates that the quantity of 
reading material consumed plays a pivotal role in reading 
development (Seidenberg, 2017). Even novice readers who 
engage extensively in reading demonstrate notable advance-
ments in literacy and language skills compared with their 
less engaged counterparts (Hiebert, 2024). Earlier studies by 
Stanovich and colleagues have illustrated that increased 
reading volume leads to an upward spiral in reading profi-
ciency: as reading volume expands, avid readers exhibit 
enhanced knowledge in literature and history (Stanovich & 
Cunningham, 1992) and demonstrate elevated levels of “cul-
tural literacy“ (West et al., 1993), both of which are essential 
for fostering a deeper enjoyment of new texts and, conse-
quently, further increasing reading volume.

A recent report on adolescents’ reading performance by the 
Organisation for Economic Co-operation and Development 
(OECD) underscores the importance of in-school activities 
that ignite students’ intrinsic interest and enthusiasm for read-
ing. The Programme for International Student Assessment 
(PISA) 2022 results across 81 countries unveiled a notewor-
thy decline in the average reading scores, marking the first 

recorded instance of a decrease of up to 10 points compared 
with PISA 2018. This decline, surpassing any previous drops, 
suggests a long-standing trend predating the COVID-19 pan-
demic. One potential explanation is the noticeable decrease in 
the amount of in-depth reading of longer texts compared with 
superficial skimming of brief messages among newer genera-
tions (e.g., Wolf, 2018). Despite findings from numerous ear-
lier surveys indicating that many students did not frequently 
choose to read (e.g., Anderson et  al., 1988), we now seem 
faced with an even more serious decline in reading volume.

Effects of IR

Does IR in schools truly contribute not only to essential 
language and literacy development but also to fostering 
inherent interest and passion for reading, consequently influ-
encing future reading abilities? Several studies have com-
pared the progress of students engaged in language arts 
programs with and without IR supplements, primarily using 
standardized tests to evaluate word recognition, reading 
comprehension, and vocabulary (e.g., Pressley et al., 2002). 
According to Krashen (2004), the predominant observation, 
with a few exceptions, is that there are significant disparities 
in reading progress between the two approaches, favoring IR 
supplements. He notes that studies reporting limited effects 
of IR often have short durations. Brief periods as short as 2 
months may not provide ample time for students to obtain 
interesting reading materials and fully engage in the reading 
process.

Indirect quantitative evidence comes from an analysis of 
predictors for achievement on the Progress in International 
Reading Literacy Study (PIRLS) reading test, administered 
to 10-year-olds in more than 40 countries, with a focus on 
reading in their native language (Krashen et al., 2012). The 
findings reveal that the presence of a school library with a 
minimum of 500 books emerged as a robust positive predic-
tor for time spent on reading. Similarly, a Dutch experiment 
found that schools equipped with libraries containing a sub-
stantial number of books, specifically at least five books per 
student, create an optimal setting for fostering reading profi-
ciency (e.g., Nielen & Bus, 2015).

Additionally, there is evidence supporting the hypothesis 
that a school promoting free voluntary reading fosters a pro-
pensity for engaging in more extensive reading in the future. 
For instance, a qualitative study by Ivey and Johnston (2013) 
that investigated students’ responses to self-selected, self-
paced reading of compelling young-adult literature in class-
rooms reported increased purposeful and extended absorption 
in books. The findings highlighted a strong sense of agency 
regarding their reading, because students pushed themselves 
to their limits and deliberately used available scaffolds, par-
ticularly from peers, when encountering difficulty.
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Reviews on IR

However, the outcomes of reviews conducted on IR offer 
a varied viewpoint. In an early research review by 
Wiesendanger and Birlem (1984), the effect of IR on word 
recognition and reading comprehension was inconclusive in 
the eight studies testing such effects. However, it did demon-
strate a positive impact on attitudes toward reading, aligning 
with the anticipated outcomes of engaging in daily 15-min-
ute sessions of IR. Of the 11 studies, nine reported a positive 
effect on attitudes toward reading. This suggests that the 
additional value of IR lies in students’ appreciation and 
enjoyment of reading, indicating that IR provides an oppor-
tunity for students to explore interesting books and discover 
how reading can align with their interests. Therefore, a sig-
nificant impact of IR may be its influence on students’ atti-
tude toward reading and, consequently, their engagement in 
voluntary reading outside of school that will contribute to 
the further development of their literacy and language skills.

Subsequent research syntheses focused only on reading 
skills instead of also including reading attitude and behavior. 
The widely cited report of the National Reading Panel (NRP, 
2000) specifically examined the impact of IR on reading 
fluency. The researchers reached the conclusion that the 14 
studies comparing students who participated in IR with those 
who did not were inconclusive due to significant flaws. They 
encountered challenges in identifying enough IR studies that 
met their rigorous criteria for experimental research, which 
ultimately prevented them from determining an overall effect 
size. They determined that there is a lack of adequate data 
from well-designed studies capable of investigating causa-
tion, thus preventing the substantiation of causal claims. 
Garan and DeVoogd (2009) suggest that they might have 
found more studies had they focused on a broader set of read-
ing achievements instead of fluency as the primary outcome 
measure. The strict criteria regarding experimental design 
received criticism. Garan and DeVoogd suggested that if 
medical science had applied a similarly rigorous methodol-
ogy, it could have hindered the determination that smoking 
poses a threat to our well-being.

In a quantitative meta-analysis conducted by Yoon (2003) 
that examined 10 studies specifically investigating the influ-
ence of IR, an average effect size greater than zero was 
observed, specifically .11 (standard error = .04). This study 
focused primarily on reading comprehension rather than flu-
ency. According to the classic benchmarks established by 
Cohen (1962) based on tightly controlled laboratory experi-
ments, this effect size is considered small. However, Kraft 
(2020), noting that experiments conducted in school settings 
using general tests rather than intervention-specific mea-
sures tend to yield much smaller effect sizes than researcher-
controlled laboratory experiments, argues that effect sizes 
between .05 and .20, classified as small by Cohen’s criteria, 
actually may be large and meaningful in the context of 

educational interventions. Considering Yoon’s reported 
effect size of .11 in this perspective, it can be seen as quite 
substantial.

Despite Yoon’s findings, the use of IR decreased for some 
time following release of the NRP report in 2000, which was 
critical of the impact of IR. Nevertheless, in recent years, 
there has been a resurgence of IR in schools, with popular 
initiatives such as Accelerated Reader and equivalent pro-
grams being implemented (Hiebert et al., 2014). Consequently, 
new reviews are conducted to assess the continued validity of 
the NRP’s findings. Erbeli and Rice (2021) conducted a 
review using similar selection criteria regarding the studies’ 
design as the NRP but included a range of reading outcome 
measures, aiming to assess the impact IR can have on chil-
dren’s reading achievement. The authors concluded that 
many studies did not yield statistically significant results, 
likely due to the overall small sample sizes. However, the 
forest plots in their publication do suggest a positive trend, 
although this was not analyzed with meta-analytic tools. 
Meta-analysis enables a quantitative synthesis of accumu-
lated studies, facilitating the combination of effects and the 
identification of trends.

This is precisely why we undertook another quantitative 
meta-analysis. Especially when dealing with studies charac-
terized by limited sample sizes, as seen in many studies that 
test the effects of IR, a quantitative synthesis would signifi-
cantly enhance the comprehensiveness of the analysis (Bus 
et al., 2021). Because print exposure correlates with various 
technical reading skills, language proficiency, passage com-
prehension, writing, and attitudes toward reading (Mol & 
Bus, 2011), we considered all as potential outcome mea-
sures. However, unlike previous reviews, we rigorously 
selected (quasi-)experiments that specifically emphasize IR 
as a brief daily activity lasting approximately 15 minutes. 
Our focus was on cultivating unrestricted free reading expe-
riences within the school context as opposed to at home or 
during the summer (e.g., Kim & White, 2008). Additionally, 
we excluded studies that use free reading to promote learn-
ing English as a second language, even though we acknowl-
edge its potential efficacy (e.g., Matsui & Noro, 2010).

This Meta-analysis

This meta-analysis aims to investigate the contribution of 
IR to students’ reading development and its mechanisms. It 
is recognized that IR may offer valuable practice for reading 
skills and that the time spent on it may be as effective as 
explicit reading instruction during the same timeframe. 
Therefore, we anticipate examining the effectiveness of IR 
as a pedagogic strategy for enhancing reading proficiency, 
encompassing aspects such as word recognition and com-
prehension. However, of particular interest is its potential 
impact on cultivating an appreciation for reading, fostering 
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enjoyment in reading books, and promoting voluntary read-
ing outside of school. The time spent engaging in IR at 
school is expected to facilitate the development of a positive 
attitude that nurtures students’ interest in reading.

Our analysis focuses on experimental and quasi-experi-
mental studies conducted within the last 50 years, aiming to 
contribute to the growing body of scientific knowledge on 
this subject. We are particularly interested in exploring the 
effectiveness of unconstrained IR, as advocated by Krashen 
and other proponents of IR. This approach involves in-
school free reading—self-selected and devoid of external 
requirements. Our hypothesis is that this type of “pure” IR, 
characterized by dedicated time for self-directed silent read-
ing practice within the school environment, can yield bene-
fits. Through our meta-analysis, we seek to elucidate the 
advantages and effectiveness of IR, comparing it with more 
constrained reading approaches, while acknowledging the 
indispensable role of systematic teaching.

The objective of this meta-analysis is to examine and 
evaluate the following hypotheses pertaining to the effects 
of IR:

1.	 The first hypothesis is that providing students with 
authentic reading opportunities during school hours, 
even for brief periods (~15 minutes per day), without 
imposing constraints such as accountability, book 
reports, or strict limitations on reading materials can 
have a positive effect on their reading development.

2.	 The second hypothesis delves into the specific aspects 
of reading development influenced by IR. It is reason-
able to assume that technical reading skills, such as 
word recognition and fluency, may improve with reg-
ular reading practice facilitated by IR. Additionally, 
while comprehension skills typically require a sub-
stantial amount of print exposure that may not be fully 
achievable during IR time alone, IR may indirectly 
contribute to comprehension through enhanced word 
recognition. However, the most significant expected 
outcome lies in the impact of IR on reading attitudes. 
The opportunity to experience the pleasure of reading 
and understand its social and emotional significance 
in everyday life is anticipated to have a substantial 
effect on students’ attitudes toward reading.

3.	 The third hypothesis proposes that the effects of 
IR, specifically on reading proficiency, may vary 
depending on the control condition. The impact of 
IR on reading proficiency, especially regarding 
word-recognition skills (such as decoding, sight 
words, and fluency), may be influenced by the 
reading experiences provided in the control condi-
tion. If students in the control condition receive 
teacher-led supplemental reading skills practice 
during the same period, we might expect no effect 
or even a reduced effect of IR on reading skills. 

However, if IR is genuinely additional and students 
in the control condition are not engaged in reading 
activities during the designated IR time, IR will 
outperform the control condition.

Method

Search Strategy

We searched several bibliographic databases, including 
Academic Search Complete, Education Research Complete, 
Education Full Text, Education Resources Information Center, 
Professional Development Collection, Web of Science, 
PsychINFO, and PubMed. We used the following search 
terms: “independent reading*,” “sustained silent reading,” 
“uninterrupted sustained silent reading,” “drop everything 
and read,” “free reading,” “pleasure reading,” “reading prac-
tice,” “recreational reading,” “R5 (read, relax, reflect, respond, 
rap),” “million minutes,” and “choice reading.” Figure 1 pres-
ents a flow diagram of study selection. The initial round of 
search yielded a list of 9,475 citations, including 802 dupli-
cates. A two-tier screening of titles and abstracts reduced the 
list to 446 and then 83 articles, of which we were able to locate 
the full texts of 66 articles. Finally, by examining the bibliog-
raphies of the selected articles as well as several review arti-
cles, including Erbeli and Rice (2021), Krashen (2001), NRP 
(2000), and Yoon (2003), we were able to add another 80 pub-
lications to the pool. With three authors independently review-
ing the full texts of the 146 publications, including journal 
articles, dissertations, conference contributions, and unpub-
lished reports, we selected 29 articles for the meta-analysis 
based on the following inclusion criteria:

•• Focus on K–12 students;
•• Involvement in IR at school during class, center, or 

study hall time;
•• IR approach as a brief activity, typically lasting 10–15 

minutes per day, conducted in addition to regular 
reading instruction;

•• During IR, teachers having limited influence over 
students’ reading activities, deliberately avoiding 
tests or other mechanisms such as leveled books;

•• A group engaging in IR compared with a control 
group exposed to various forms of reading instruction 
or alternative activities not involving reading (the 
specific nature of these activities may not be clearly 
defined);

•• Including experimental, prospective causal-compara-
tive, and ex post facto studies;

•• Outcome measures including proficiency in reading 
(e.g., word attack, language skills, passage compre-
hension, and others), writing skills, and reading atti-
tude; and

•• The provision of effect sizes or sufficient information 
to enable their calculation or estimation.
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Thus, we excluded studies that

•• focus on free voluntary reading at home or during the 
summer;

•• deviate from the essence of IR programs by imposing 
limitations on students’ book choices, restricting them 
to those available within the program and tailored to 
their independent reading levels (as a result, we 
excluded accelerated reader programs that involve 
goal setting facilitated by the program or teacher 
rather than the autonomy of the student and routine 
assessments such as practice quizzes per book to 
measure progress); and

•• are correlational studies based on surveys or large-
scale international assessments such as the Progress 
in International Reading Literacy Study (PIRLS).

The final pool of 29 primary research articles (47 studies) 
was published between 1975 and 2019, of which 13 were 
published after 2000 and eight after 2010. The pool consists 

of 14 unpublished dissertations, 12 peer-reviewed journal 
articles, one unpublished report, and two conference contri-
butions (Table 1).

Coding the Studies

The studies encompassed a variety of measures, address-
ing fundamental reading skills at the word level, writing 
skills, word and passage comprehension, and evaluations 
of students’ attitudes toward reading. Studies evaluating 
word-level skills, involving word identification, word 
attack strategies (e.g., decoding using phonics), and flu-
ency (i.e., measured in words read per minute) were col-
lectively coded as word recognition. A restricted number of 
studies addressed writing skills, covering both text compo-
sition (Reedy, 1994) and spelling proficiency (Mostow 
et al., 2013). Although these scores were considered in our 
examination of overall effects, the pool of studies was 
insufficient to quantify the impact of IR on this specific 
outcome.

Records identified through 
database searching (n = 9,475)

Duplicates Removed (n = 802)

Records Screened (n = 8,673)Full text not retrieved (n = 17)

Full-text articles/reports 
assessed for eligibility (n = 146)

Additional records identified
through bibliographies (n = 80)

Excluded for the following 
reasons: 

� Outside of the age range

� Learning English as a second 
language in countries like 
India, Korea, South Africa, or 
Japan

� Independent reading not 
done in school

� Independent reading is part 
of Accelerated Reader

� No control group

� Insufficient information to 
calculate effect sizes for any 
of the four chosen outcomes

Articles/reports included in meta-
analysis (n = 29)

Id
en
tif
ic
at
io
n

Sc
re
en
in
g

In
cl
ud
ed

Records excluded based on title 
& abstract reviews (n = 8,590)

Figure 1.  Flow diagram of study selection.
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Table 1
Selected Characteristics of Publications Included in the Meta-analysis

Publication
Publication 

status Grade Program

Reading 
in control 

group Duration Design

Independent 
reading used 

as control N Outcome measures Hedges’ g

Allen (2017) Dissertation 5 IR Yes 30 min daily, 36 
wks

Quasi No 116 Comprehension −.26 (.19)

Borjes (2009) Dissertation 3 ISR Yes 30 min daily, 8 
wks

Quasi Yes 30 Word recognition .19 (.37)
Comprehension .00 (.37)

Cirucci (2017) Dissertation 3 ISR Yes 30 min, 1 session/
week, 8 wks

Quasi Yes 44 Language .01 (.30)
Language .61 (.31)

Cline & Kretke 
(1980)

Journal 7–9 SSR No Session details 
unknown; 
program lasts 3 
years

Ex post facto No 249 Word recognition .00 (.13)
Attitude .25 (.13)

Collins (1980) Journal 2–6 SSR No 20 min daily, 15 
wks

Quasi No 220 Comprehension .07 (.14)
Word recognition .17 (.14)
Language .28 (.14)
Attitude −.18 (.14)

Cuevas (2012) Journal 10 ISR Yes 60 min weekly, 
14 wks

Experiment No 117 Comprehension .61 (.20)
Attitude .62 (.19)

Davis 1 (1988) Journal 8 ISR Yes 40 min 3 times/
week, 1 year

Experiment No 22 Comprehension .99 (.45)

Davis 2 (1988) Journal 8 ISR Yes 40 min 3 times/
week, 1 year

Experiment No 25 Comprehension .10 (.40)

Evans & Towner 
(1975)

Journal 4 SSR Yes 20 min daily, 10 
wks

Experiment No 48 Comprehension .24 (.29)

Faggella-Luby 1 
(2011) 

Journal 5 SSR Yes 30 min daily, 18 
wks

Experiment Yes 17 Comprehension .15 (.53)
Comprehension .31 (.53)

Faggella-Luby 2 
(2011)

Journal 5 SSR Yes 30 min daily, 18 
wks

Experiment Yes 22 Comprehension −.17 (.55)
Comprehension .02 (.55)

Faggella-Luby 3 
(2011)

Journal 6 SSR Yes 30 min daily, 18 
wks

Experiment Yes 19 Comprehension −.86 (.54)
   

Faggella-Luby 4 
(2011)

Journal 6 SSR Yes 30 min daily, 18 
wks

Experiment Yes 23 Comprehension −.74 (.56)
Comprehension −1.09 (.57)

Gray (2012) Dissertation 4 SSR Yes 20 min daily, 12 
wks

Quasi No 42 Word recognition .20 (.33)
Attitude −.60 (.33)

Harris-Mobley 1 
(2015)

Dissertation 6 DEAR No 20 min daily, 1 
year

Ex post facto No 305 Comprehension −.35 (.12)

Harris-Mobley 2 
(2015)

Dissertation 6 DEAR No 20 min daily, 1 
year

Ex post facto No 326 Comprehension −.13 (.11)

Harris-Mobley 3 
(2015)

Dissertation 6 DEAR No 20 min daily, 1 
year

Ex post facto No 310 Comprehension −.09 (.11)

Harris-Mobley 4 
(2015)

Dissertation 7 DEAR No 20 min daily, 1 
year

Ex post facto No 346 Comprehension .03 (.11)

Harris-Mobley 5 
(2015)

Dissertation 7 DEAR No 20 min daily, 1 
year

Ex post facto No 312 Comprehension −.23 (.11)

Harris-Mobley 6 
(2015)

Dissertation 7 DEAR No 20 min daily, 1 
year

Ex post facto No 326 Comprehension .04 (.11)

Harris-Mobley 7 
(2015)

Dissertation 8 DEAR No 20 min daily, 1 
year

Ex post facto No 325 Comprehension −.04 (.11)

Harris-Mobley 8 
(2015)

Dissertation 8 DEAR No 20 min daily, 1 
year

Ex post facto No 359 Comprehension .02 (.11)

Harris-Mobley 9 
(2015)

Dissertation 8 DEAR No 20 min daily, 1 
year

Ex post facto No 310 Comprehension −.11 (.11)

 (continued)
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Publication
Publication 

status Grade Program

Reading 
in control 

group Duration Design

Independent 
reading used 

as control N Outcome measures Hedges’ g

Higgens (1981) Dissertation 5 SSR No 20 min daily, 6 
months

Quasi No 366/341 Word recognition .89 (.11)
Comprehension .02 (.11)
Word recognition −.03 (.11)
Language −.06 (.11)

Holt 1 (1988) Conference 7 SSR Yes 20 min 3 days/
week, 10 wks

Experiment No 97/87 Comprehension .91 (.21)
Attitude .49 (.21)

Holt 2 (1988) Conference 8 SSR Yes 20 min 3 days/
week, 10 wks

Experiment No 104 Comprehension .22 (.20)
Attitude .10 (.20)

Ibarra (2016) Dissertation 4 Structured 
SSR

Yes 30 min daily, 24 
wks

Ex post facto No 190 Comprehension .06 (.15)

Kariuki (2002) Conference 7 SSR No 20 min daily, 12 
wks

Quasi No 40 Comprehension .34 (.32)

Langford (1983) Journal 5–6 USSR No 30 min daily, 6 
mos

Quasi No 250 Attitude .18 (.13)
Attitude .03 (.13)
Attitude .90 (.13)
Word recognition 1.00 (.13)

Melton (1993) Unpublished 
report

3–4 SSR Yes 10 min daily, 6 
mos

Quasi No 12 Word recognition .52 (.59)
Comprehension .33 (.58)

Morgan (2013) Dissertation 8 SSR No 15–30 min, 3–5 
days/week, 1 
year

Ex post facto No 64 Comprehension .70 (.26)

Mostow (2013) Journal 1–4 SSR Yes 20–25 min daily, 
20 wks

Experiment Yes 178 Word recognition −.36 (.15)
Word recognition −.19 (.16)
Word recognition .16 (.15)
Comprehension −.73 (.15)
Word recognition −.14 (.15)
Writing −.17 (.15)
Attitude .17 (.15)

Osborn (2007) Dissertation 2 SSR Yes 15 min daily, 12 
wks

Quasi No 82 Word recognition .04 (.22)
Word recognition .15 (.22)

Reedy 1 (1994) Dissertation 3 SSR No 15 min daily, 12 
wks

Quasi No 74 Attitude .60 (.29)
Comprehension −.06 (.28)
Writing .35 (.28)

Reedy 2 (1994) Dissertation 3 SSR No 15 min daily, 12 
wks

Quasi No 80 Attitude .25 (.28)
Comprehension −.18 (.28)
Writing .30 (.27)

Reis (2007) Journal 3–6 SSR Yes 30 min daily, 12 
wks

Experiment No 226 Attitude .26 (.13)
Comprehension .03 (.13)
Word recognition .26 (.13)

Reis 1 (2010) Journal 3–5 SEM-R Yes 30 min daily, 14 
wks

Experiment No 424 Comprehension −.02 (.10)
Attitude −.09 (.10)
Word recognition −.00 (.10)

Reis 2 (2010) Journal 3–5 SEM-R Yes 30 min daily, 14 
wks

Experiment No 118 Comprehension .37 (.18)
Attitude −.01 (.18)
Word recognition .29 (.19)

Reutzel 1 (1990) Journal 4 & 6 SSR Yes 25–30 min daily, 
10 days

Experiment Yes 29 Comprehension −.10 (.46)
Comprehension −.16 (.46)
Comprehension −.02 (.46)
Comprehension −.26 (.46)

Reutzel 2 (1990) Journal 4 & 6 SSR Yes 25–30 min daily, 
10 days

Experiment Yes 31 Comprehension −.05 (.45)
Comprehension −.30 (.46)
Comprehension −.15 (.46)
Comprehension −.17 (.46)

 (continued)

Table 1  (continued)
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Publication
Publication 

status Grade Program

Reading 
in control 

group Duration Design

Independent 
reading used 

as control N Outcome measures Hedges’ g

Reutzel 3 (1990) Journal 4 & 6 SSR Yes 25–30 min daily, 
10 days

Experiment Yes 26 Comprehension .00 (.47)
Comprehension .04 (.47)
Comprehension −.24 (.47)
Comprehension −.35 (.47)

Reutzel 4 (1990) Journal 4 & 6 SSR Yes 25–30 min daily, 
10 days

Experiment Yes 28 Comprehension −.03 (.46)
Comprehension −.11 (.46)
Comprehension −.29 (.46)
Comprehension −.41 (.47)

Siracuse (1991) Unpublished 
report

2 SSR Yes 15 min daily, 10 
wks

Quasi No 51 Attitude .37 (.28)
Attitude .71 (.29)

Spichtig et al. 
(2019)

Journal 4–5 Web-based 
SSR

Yes 25 min daily, 24 
wks

Experiment No 426 Comprehension .14 (.10)
Word recognition .15 (.11)

Walters (2006) Dissertation 9 SSR Yes 100 min 
biweekly, 16 
wks

Quasi No 70 Attitude −.19 (.25)
Attitude .00 (.25)
Attitude −.17 (.25)
Comprehension −.20 (.25)

Williams (2010) Dissertation 4 SSR No 15 min daily, 16 
wks

Ex post facto No 41 Attitude −.04 (.31)

Wilmot (1975) Dissertation 4 SSR Yes <30 min daily, 
6 mos

Quasi No 576 Attitude .11 (.09)
Word recognition .01 (.10)
Comprehension −.15 (.10)

IR = independent reading; ISR = independent silent reading; SSR = sustained silent reading; DEAR = drop everything and read; USSR = uninterrupted 
sustained silent reading; SEM-R = schoolwide enrichment model reading

Table 1  (continued)

Many studies have used standardized tests such as the 
Gates–MacGinitie Reading Achievement Test (e.g., Collins, 
1980; Cuevas et al., 2012; Fagella-Luby & Wardwell, 2011), 
subtests of the Metropolitan Achievement Test (e.g., Evans 
& Towner, 1975), the Iowa Tests of Basic Skills (e.g., Reis 
et al., 2007), or responses to comprehension passages in a 
qualitative reading inventory (e.g., Melton, 1993) to assess 
reading levels, with word and passage comprehension being 
the primary components. These results were categorized as 
comprehension. Sometimes studies presented a separate lan-
guage test. Because the number of studies reporting lan-
guage was too small (four studies) for a separate test, we 
combined these scores with comprehension.

As an indicator for reading attitudes, studies used tools 
such as the Estes Reading Attitude Scale (e.g., Langford & 
Allen, 1983), the Adolescent Motivation to Read Profile, or 
the Elementary Reading Attitude Survey (e.g., Mostow et al., 
2013; Reis et  al., 2010; Siracuse, 1991). For example, 
Elementary Reading Attitude Survey consists of 20 state-
ments about reading, such as “How do you feel about reading 
on a rainy Saturday?” accompanied by four pictures of 
Garfield depicting different emotional states ranging from 
very positive to very negative.

Concerning the publication, we coded the author, publi-
cation year, and publication status (i.e., dissertation, jour-
nal article, unpublished report, or conference contribution). 

When assessing the characteristics of the studies, we incor-
porated coding for sample size and study design (i.e.,  
randomized, controlled trial or not) alongside an evalua-
tion based on the five Cochran dimensions used to assess 
the risk of bias. These dimensions encompassed baseline 
equivalence, control of confounding factors, assessment of 
implementation fidelity, missing data, and the use of vali-
dated and unbiased measurement tools. In the included 
studies, IR was not always the intended intervention. We 
also found several studies using IR as the control condition 
for other reading interventions. These interventions often 
focused on specific comprehension strategies, such as find-
ing the main idea. In these instances, researchers antici-
pated that some form of comprehension instruction would 
be more effective than IR (e.g., Reutzel & Hollingsworth, 
1990).

We also coded intervention characteristics such as the 
number of IR sessions per week, session duration, and the 
duration of the evaluated intervention in weeks and student 
characteristics such as the grade, enabling us to distinguish 
between primary and secondary education. Additionally, we 
endeavored to code the participants’ socioeconomic status 
and whether they encountered specific learning-related 
challenges at school. Unfortunately, we were unsuccessful 
in coding the socioeconomic status of the groups because 
not all studies provided sufficient information for a founded 
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estimate. Some studies mentioned the inclusion of students 
who encountered challenges with reading (e.g., Fagella-
Luby & Wardwell, 2011; Mostow et al., 2013). However, in 
most cases, this inclusion applies to only a small subset of 
participants rather than the entire group. Therefore, we chose 
to exclude both socioeconomic status and learning-related 
challenges from our analysis.

To test the third hypothesis, we looked for a description 
of the activities in the control group (e.g., undefined, liter-
ary arts, spelling, oral reading, title of a reading program, 
and remedial reading). Based on this information, we coded 
whether the control condition was involved in any form of 
reading instruction (e.g., Gray, 2012; Walters-Parker, 
2006), an activity other than reading (e.g., health activities 
[Langford & Allen, 1983]), or something undefined (e.g., 
Higgens, 1981; Kariuki & Replogle, 2002) during the time 
the experimental condition spent on IR.

Finally, we computed the standardized differences 
between the mean of the IR group and that of the control 
group at posttests for each study. Due to the relatively small 
samples in quite a few studies—26 studies had sample sizes 
<50—we preferred Hedges’ g to other measures. A positive 
effect size indicates a favorable outcome of IR.

We coded findings from the same publication as two or 
more independent studies when we could not calculate over-
all effect sizes but only for subsamples, such as different 
reading proficiency levels (Davis, 1988), different grades 
(Fagella-Luby & Wardwell, 2011; Harris-Mobley, 2015), 
various years (Harris-Mobley, 2015), different schools 
(Reedy, 1994), or various comparison conditions (Fagella-
Luby & Wardwell, 2011). Table 1 summarizes the main cod-
ing items across the samples.

Interrater Reliability

Two authors each independently coded all 29 publications. 
The mean raw agreement across the total category matrix was 
97.2%, with single-variable agreement rate ranging from 
77.8% to 100%. Cohen’s kappa’s ranged from .67 to .72.

Risk-of-Bias Analysis

Figure 2 presents the risk of bias in a summary bar plot 
with all 29 primary publications, distinguishing five dimen-
sions. Bias was most severe for implementation fidelity. 

Only 12 primary publications reported conducting a check 
on the implementation of IR, whereas the remaining studies 
may have conducted a check but did not report it. Most stud-
ies controlled for potential confounders such as curriculum, 
school, teacher, and time devoted to literacy-related activi-
ties. A “high risk” rating indicates that the study controlled 
for at most one of the four potential confounders, whereas a 
“low risk” rating indicates that all four confounders were 
controlled. Many studies received a rating of “some con-
cerns” because they only controlled for two or three con-
founders. Regarding baseline equivalence, nearly all studies 
reported demographic equivalence, whereas ~30% failed to 
report pretest equivalence. The amount of missing data was 
notably high (>33%) in only a few studies, but it often 
remained unspecified. Concerning measurement, >70% of 
the studies used validated and unbiased tests.

Meta-analytic Procedures

Because studies with larger sample sizes provide more 
reliable estimates of the population mean due to a smaller 
standard error, effect sizes are pooled by weighting each out-
come by the inverse of its variance. Most studies in the cur-
rent set contain more than one outcome measure or effect 
size, so we must deal with the interdependency of effect 
sizes. We therefore applied a three-level structure to the 
meta-analytic model accounting for sampling variance of 
the extracted effect sizes at level 1, variance between effect 
sizes extracted from the same study at level 2, and variance 
between studies at level 3 (Cheung, 2014). The three-level 
approach allows for examining within-study heterogeneity 
as well as between-study heterogeneity.

Conducting the analysis, we assumed that individual 
effect sizes (level 2, defined by an effect size ID) were nested 
within studies (level 3, defined by a study ID). We performed 
two one-sided log-likelihood-ratio tests to determine whether 
the within-study and between-study variances were signifi-
cant. We compared the fit of the original three-level model 
to the fit of a two-level model in which within-study or 
between-study variance was no longer modeled.

If there appeared to be greater variability in effect sizes 
(both within and between studies) than what could be attrib-
uted to sampling variance alone, we proceeded with modera-
tor analyses to examine variables that might account for this 
variance. To that end, we extended the three-level random-
effects model with study and effect size characteristics, thus 
turning the model into a three-level mixed-effects model. To 
fit multilevel meta-analytic models, we used the rma.mv 
function of the metafor package that can be extended by 
including moderators (Harrer et al., 2021).

Interrelated moderators can result in significant multicol-
linearity in the analyses. Therefore, it is advisable to explore 
the potential moderating effects of multiple variables, 
including both sample and design characteristics. In the final 

Figure 2.  Results of risk-of-bias analysis.
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phase of the moderator analyses, we extended the meta-ana-
lytic model by incorporating all significant moderating vari-
ables using the metafor package in R (Harrer et al., 2021).

Results

Overall Effects of IR

The studies incorporated outcome measures such as word 
identification, word attack strategies skills, decoding, flu-
ency, writing, comprehension (including vocabulary and 
passage meaning), and students’ attitude toward reading. 
The overall association between IR and outcome measures 
in 47 independent samples, involving 7,493 students, was 
.081 (expressed in Hedges’ g) with a standard error of .04. 
Because the 95% confidence interval, .0004–.16, did not 
include zero, this overall effect differed significantly from 
zero (t(103) = 1.99, p = .049). The sampling error variance 
on level 1 made up ~28% of the total variation in the data. 
The value of level 2, heterogeneity variance within studies, 
was much higher, totaling ~47%. Finally, the share falling to 
level 3, the between-study heterogeneity, made up ~25%. 
This result indicates substantial within-study heterogeneity 
on the second level, followed by differences between stud-
ies, indicating a need for a moderator analysis.

Comparing the three-level model with the fit of two-level 
models, we concluded that we need to include both within-
study and between-study variables. If we set the smallest 
amount, the level 3 variance, representing the between-study 
heterogeneity, to zero, the full, three-level model showed a 
better fit than the two-level model. The Akaike information 
criterion and the Bayesian information criterion were lower 
for the three-level model, which indicates favorable perfor-
mance. The likelihood-ratio test comparing both models was 
significant (χ2 = 5.70, p = .017), indicating that the three-
level model provided a better fit. Hardly surprising consider-
ing the heterogeneity variance within studies, results were 
similar when we set level 2 variance to zero. The likelihood-
ratio test was significant, comparing the reduced model with 
the full model (χ2 = 61.74, p = .0001). The added complex-
ity of a three-level model seems to be justified.

Effects per Outcome Measure

Next, we tested whether the three combined sets of out-
come measures—word recognition, comprehension, and 
reading attitude—exhibited similar effects of IR. Among 
104 effect sizes (47 studies), most—59 effect sizes (40 stud-
ies)—were obtained from comprehension assessments. 
Surprisingly, their number was much lower for word recog-
nition, with 20 effect sizes (14 studies), and students’ atti-
tudes toward reading, with 22 (17 studies; see Table 2). 
Several studies reported more than one effect size within 
each of the three sets. Therefore, we also used the meta-ana-
lytic model with a three-level structure for the separate 

outcomes even though, in some cases, the three-level models 
were not performing significantly better than a reduced 
model including only two levels.

For comprehension, the pooled Hedges’ g estimated with 
the three-level model was not significant (Hedges’ g = 
−.014; 95% CI [−.10, .08]; p = .76). By contrast, for word 
recognition (Hedges’ g = .21; 95% CI [.03, .39]; p = .026) 
and reading attitude (Hedges’ g = .18; 95% CI [.04, .32];  
p = .016), the Hedges’ g values were much higher and dif-
ferent from zero. Hence, IR at school appears to be signifi-
cantly more beneficial for word recognition (Hedges’  
g = .21) and students’ attitudes toward reading (Hedges’  
g = .18) than for comprehension (Hedges’ g = −.01). This is 
a surprising result considering that most researchers focused 
on comprehension (40 of 47 studies), indicating that they 
expected this measure to be the primary outcome of IR.

Program Implementation as Moderator

We first tested whether the characteristics of the interven-
tion or control condition influenced the effect sizes. Most 
studies took place in primary education (k = 30), whereas a 
smaller part (k = 17) concerned secondary education (cf. 
Erbeli & Rice, 2021). Although primary education students 
scored lower than secondary education students when we 
included all outcome measures, the difference was not statis-
tically significant (F(1, 102) = 1.68, p = .20). We could not 
test the effect of primary versus secondary education on word 
recognition because the studies with word recognition as an 
outcome measure included only two studies in secondary 
education. However, we could test the impact of education 
level on attitude and comprehension. The studies targeting 
attitude did not reveal a significant effect (F(1, 20) = .01, p 
= .91). However, the impact of IR on comprehension scores 
was significantly lower in primary education than in second-
ary education (F(1, 57) = 4.42, p = .04; see Table 2).

The timing of the interventions was quite similar across 
studies. In most studies, IR took place daily (M = 4.63 days 
per week, SD = 0.98), most lasting less than half an hour per 
session (median = 25 minutes). The median for the inter-
vention period was <4 months (median = 15 weeks) with 
few very brief or lengthy exceptions. Program duration 
revealed the most variation; therefore, we carried out a meta-
regression model with the number of weeks as the predictor. 
We did not find an effect of intervention duration whether 
we focused on all outcomes combined or on one of the clus-
ters—word recognition, comprehension, or reading attitude.

Next, we tested the effect of activities in the control condi-
tion. In 15 of 47 studies, the control group took part in some 
form of reading described in various ways (e.g., basal instruc-
tion, reading tutor, regular instruction, or language arts). In 
the rest of the studies, the control group spent time on activi-
ties other than reading or undefined activities. We hypothe-
sized that the effects of IR would be stronger if the control 
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group did not engage in any reading activities. To that end, 
we differentiated between studies in which the control group 
engaged in reading activities while the experimental group 
was involved in IR and studies in which the control group 
participated in other than reading or undefined activities. We 
used a meta-regression model with a dummy-coded predic-
tor—reading activities in the control group or not. When we 
included all outcome measures, we did not find a difference 
between control groups with some form of reading instruc-
tion versus other activities (F(1, 102) = .23, p = .63).

Because the reading activities in the control group often 
targeted word recognition, we hypothesized that particularly 
the set of studies with word recognition as an outcome mea-
sure might be most sensitive to what happens in the control 
condition. So we also tested the effect of control condition 
per outcome measure—comprehension, reading attitude, 
or word recognition. The meta-regression model did not 
reveal significant effects for comprehension (F(1, 57) = .69, 
p = .41) or reading attitude (F(1, 20) = .77, p = .39). 
However, the activities in the control group made a differ-
ence for word recognition (F(1, 18) = 6.6407, p = .0190; 
see Table 2). With any form of reading activity in the control 
condition, the effect-size estimate equaled Hedges’ g = .034 
(95% CI [−.13, .20]), indicating that the control condition 
was as effective as IR in promoting word recognition. By 
contrast, the estimate was substantially higher for the studies 
that reported that nonreading activities occurred or studies 

that did not specify what happened in the control condition. 
In those cases, the effect size equaled slightly less than half 
a standard deviation (Hedges’ g = .44; 95% CI [0.18, 
0.69])—according to Cohen’s criteria, a moderately high 
effect size, and according to Kraft (2020), a high effect size.

Study Characteristics

Including all effect sizes, we found a higher score when 
the researcher had designed the study to test IR (35 studies) 
compared with studies in which the focus was on another 
reading intervention (12 studies; F(1, 102) = 9.11, p = 
.0032). The study’s focus also was significant when we only 
included studies focused on comprehension (F(1, 57) = 
6.39, p = .0142). Due to insufficient variation, we could not 
test this moderator’s effects when we limited the studies’ 
selection to those with word recognition or attitudes as out-
come measures. These two sets included only two studies 
and one study where the focus of the intervention group was 
an intervention other than IR.

Regarding other study characteristics (e.g., study quality, 
publication status, study completion year, and sample size), 
we observed a negative effect only for publication year in 
the sample that included all outcome measures (F(1, 102) = 
5.34, p = .023). This moderating effect indicated that 
more recent studies showed less strong effects than older 
studies. We did not find this moderating effect in the sets that 

Table 2
Effect Sizes Overall, per Outcome Measure, and Moderator/Measure insofar as Significant

95% 
Confidence 

Interval

  N
studies

N
effect_sizes

Estimate SE LB UB t Value p Value

Aggregated effect sizes 47 104 .08 .04 .0004 .16 1.99 .0489
Comprehension/language 40 59 −.01 .05 −.10 .08 −0.30 .76
Word recognition 14 20 .21 .09 .03 .39 2.41 .0265
Attitude 17 22 .18 .07 .04 .32 2.63 .016
Moderator effects
*Outcome measure: Aggregated effect sizes
IR as intervention 36 69 .14 .04 .06 .22 3.37 .01
Focus on another intervention 11 35 −.15 .08 .03 .02 −1.74 .09
Publication year — — −.006 .003 −.01 −.001 −2.24 .03
*Outcome measure: Comprehension
IR as intervention 29 31 .03 .05 −.06 .13 0.74 .46
Focus on another intervention 11 28 −.24 .10 −.44 −.04 −2.44 .018
Primary education 27 46 −.09 .05 −.20 .02 −1.58 .12
Secondary education 13 13 .12 .08 −.04 .27 1.52 .13
*Outcome measure: Word recognition
Reading in control group 10 14 .03 .08 −.13 .20 0.43 .67
Other or undefined activity in control group   5   6 .44 .12 .18 .69 3.60 .002

SE = Standard Error; LB = Lower Bound; UB = Upper Bound
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targeted one of the three outcome measures—word recogni-
tion, comprehension, or attitude.

When more moderators were significant, we built multiple 
moderator models to exclude overlap. Targeting the sample 
with all effect sizes, we found that the two significant modera-
tors—study focus (IR versus another reading treatment as tar-
get intervention) and publication year—remained significant, 
with p values equal to .0085 and .0439. Targeting comprehen-
sion, we found that study focus and education level (second-
ary versus primary education) were significant moderators. 
However, in a multivariate model, the education level was no 
longer significant (p = .1842), and the study focus only 
approached significance (p = .0696). Word recognition and 
attitude did not have multiple significant moderators.

Publication Bias

We used several approaches to investigate publication 
bias. We did not find evidence for the hypothesis that pub-
lished studies had higher effect sizes than unpublished stud-
ies (F(1, 102) = .0078, p = .93). Neither did we find 
evidence for a negative correlation of sample size with the 
magnitude of the effect size (F(1, 102) = .39, p = .53), 
which would indicate a bias against publishing findings that 
are not statistically significant (Levine et al., 2009).

Furthermore, we visually investigated the relationship 
between the studies’ observed effect sizes on the x-axis 
against a measure of their standard error on the y-axis. To 
carry out such a procedure, we created a new data set with 
one effect size per study calculated by averaging multiple 
effect sizes. The effect size was nonsignificant (Hedges’ g 
= .023; 95% CI, [−.05, .10]) and smaller than the one 
reported earlier, resulting from a multilevel approach. The 
funnel plot had a wide-spreading top with positive and neg-
ative effect sizes. Among these studies at the top with small 
standard errors, some used IR as the control condition. In 
particular, these studies often exhibited negative effect 
sizes. Conversely, when studies aimed to assess the impact 
of IR, they showed positive effect sizes. Thus, the data 
points at the top of the funnel plot were widespread. 
However, they also were asymmetrical. The overrepresen-
tation of negative effect sizes was attributed to a consider-
able number of studies focusing on the evaluation of a 
reading intervention other than IR. Egger’s (1997) regres-
sion test, which tested for asymmetry in the funnel plot, 
confirmed the asymmetry. The intercept, equal to −1.17 (SE 
= .55), was significant (t = −2.15, df = 45, p = .037). The 
trim and fill procedures’ outcomes included the addition of 
15 studies with high positive effect sizes, leading to a sig-
nificant increase in the overall effect size from Hedges’ g = 
.02 to Hedges’ g = .23, with a 95% CI of [.12, .33].

Finally, we wanted to ensure that the effect we estimated is 
not spurious, an artifact caused by selective reporting. A 
p-curve precisely addresses this concern. It allows us to check 

whether p values slightly below .05 were overrepresented and 
highly significant results underrepresented (see Figure 3, the 
p-curve plot). The meta-analysis included six p < .05 and four 
p < .025 samples. Two right-skewness tests were significant: 
the full p-curve test (p < .001) and the test based on the half 
p-curve (p < .001), which indicated that our data contained 
evidential value: small and high p values were equally likely. 
In contrast, two of the three flatness tests were insignificant, 
with p values as low as 1, meaning that evidential value is 
neither absent nor inadequate.

Discussion

Impact of IR

Our first hypothesis proposed that IR is an effective strat-
egy in reading pedagogy, resulting in improvements in read-
ing proficiency, which is an important objective of primary 
and secondary education. The findings support the notion 
that allocating dedicated time, preferably on a daily basis, for 
IR makes a valuable contribution to the reading curriculum. 
Based on the conventional Cohen criteria, the overall rela-
tionship between IR and all outcome measures, as indicated 
by Hedges’ g with a value of g = .08 and a 95% CI of [.0004, 
.16], falls within the low range. However, considering Kraft’s 
(2020) benchmarks, which are more appropriate in the con-
text of the current set of studies due to the studies being con-
ducted in schools instead of the lab and the measures being 
standardized rather than intervention based, an effect size 
ranging between .05 and .20 is considered a medium effect.

No evidence was found to suggest an overestimation of the 
impact of IR due to the file-drawer problem. The file-drawer 
problem occurs when researchers face difficulties in publish-
ing nonsignificant findings, leading to a situation where many 

Figure 3.  The p-curve plot.
Note. The observed p-curve includes six statistically significant (p < 
.05) results, of which four are p < .25. Forty-one additional results were 
entered but excluded from the p-curve because they were p > .05. The 
solid line represents the p-curve based on our data and is visibly right 
skewed, just as we may expect when the studies measure a true effect. The 
dashed line shows the expected p value distribution assuming 33% power, 
and the dotted line shows the uniform distribution we would expect when 
there is no effect.
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such studies remain unpublished and tucked away in research-
ers’ file drawers. To address this issue, we included unpub-
lished reports in our analysis, in particular dissertations, to 
mitigate any potential bias leading to overestimation of effect 
sizes. In the last three decades, IR has emerged as a prominent 
research area for doctoral students. Our search for relevant 
studies yielded 14 dissertations, collectively including 22 
studies on this topic. Dissertations are considered the best 
source for unpublished work. The effects reported in these 
dissertations were generally smaller compared to those in 
published studies, which is consistent with previous meta-
analyses, such as the one conducted by Rosenthal (1969). 
However, it is important to note that despite the smaller 
effects, the findings from these dissertations did not signifi-
cantly differ from those reported in other published studies.

The overall effect size of IR in the current set of studies 
actually may underestimate its impact due to a group of stud-
ies where IR was not the target intervention. For example, in 
the study conducted by Reutzel and Hollingsworth (1990), 
interventions were implemented to train students in various 
skills, such as locating details, drawing conclusions, finding 
the sequence, and determining the main idea. The students 
receiving these trainings were compared with students  
who received IR. After the interventions, tests specifically 
designed to assess targeted intervention skills, such as iden-
tifying the main idea, were administered. It is therefore not 
surprising that students who underwent these interventions 
performed better than the control group, which received IR 
that prepared students less effectively for the test (e.g., 
Reutzel & Hollingsworth, 1990). Due to the inclusion of 
these studies, the effect size of IR was somewhat reduced.

How IR Influences Reading Proficiency

There was a significant amount of heterogeneity variance 
within the studies, totaling ~47%, which aligns with the 
expectation that the outcomes vary across the three distinct 
measures (i.e., word recognition, comprehension, and attitude 
toward reading). The effect size is highest when examining 
word recognition. According to Kraft’s benchmarks, an effect 
size as substantial as Hedges’ g = .21 is considered large. This 
finding provides support for the hypothesis that IR offers 
additional print exposure that children need to develop their 
word-recognition skills. Furthermore, the observation that the 
effects of IR on word recognition diminish when considering 
studies where the control group receives some form of sys-
tematic reading training aligns with this conclusion. This find-
ing suggests that IR may yield effects on word recognition 
comparable with those of reading activities that are organized 
and guided by teachers for the purpose of practice. However, 
we cannot conclude from this that students do not need sys-
tematic instruction or that instruction is equivalent to IR. 
Instead, it confirms that a portion of the teacher-guided train-
ing includes the type of practice that is also present during IR.

When examining reading attitudes, we observe a similar 
effect size as we saw for word recognition (Hedges’ g = .18; 
95% CI [0.04, 0.32]; p = .016). IR has a rather strong effect 
on students’ attitude toward reading. This indicates that IR 
offers an additional benefit in terms of students’ appreciation 
and enjoyment of reading. This finding corroborates the 
expectation that IR provides students with an opportunity to 
explore captivating books and discover how reading can 
align with their individual interests. It is important to note 
that while many students may have this opportunity in their 
home environment, it may not be readily available to all stu-
dents, making it essential to provide such experiences in 
schools. By enhancing children’s attitude toward reading, IR 
has the potential to serve as an incentive for them to engage 
in more voluntary reading outside of school. However, it 
should be acknowledged that we were unable to test the 
hypothesis regarding whether students who participate in IR 
at school also engage in more reading activities outside of 
school, which would be consistent with this finding.

Despite the fact that most studies gave priority to compre-
hension as the primary measure, the observed impact 
(Hedges’ g = −.014) is not statistically significant and is 
much lower than the effects observed for word recognition 
and reading attitude. This finding is not particularly surpris-
ing given that, unlike word recognition and reading attitude, 
comprehension relies on skills that are challenging to 
acquire. These skills include cultural and content knowl-
edge, reading-specific background knowledge, and theory of 
mind, as proposed by Duke and Cartwright’s (2021) active 
view of reading. It seems plausible that the duration of time 
devoted to IR in the current set of studies may not have been 
sufficiently long to produce a noticeable effect on such skills 
and knowledge. In other words, the average duration of IR 
across the analyzed studies in this meta-analysis, which was 
25 minutes per day with a median program duration of 3 
months, may not have allowed enough time for extensive 
reading, which is crucial for improving the complex knowl-
edge unique to reading comprehension. Moreover, because 
comprehension involves complex cognitive processes, 
selecting appropriate tests can be challenging, which also 
may have contributed to the observed lack of impact. 
Furthermore, in a significant number of studies (n = 12) 
focusing on comprehension, IR was not the target interven-
tion. In these cases, the estimated effect size showed a nota-
bly negative value (−.24, SE = .10). This pattern, particularly 
prevalent in studies examining comprehension, may have 
contributed to the low effects of IR on comprehension.

Limitations

One notable limitation of this meta-analysis is its inclu-
sion of (quasi-)experimental studies, which exhibit several 
flaws. These studies may particularly lack verification of the 
implementation of IR and control over potential confounding 
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factors. Additionally, they fail to address documented sources 
of inequality in schooling experiences and reading instruc-
tion, such as socioeconomic class, in a manner that allows for 
reliable coding and inclusion in the analyses. The scarcity of 
(quasi-)experimental research in this domain may imply that 
IR has not been accorded high priority probably due to the 
pressing emphasis on ensuring that children initially acquire 
technical reading skills (Reinking et al., 2023).

The overall effect size potentially could have been sig-
nificantly higher if more studies had focused on fundamental 
word-recognition skills such as decoding, sight words, and 
fluency, as well as reading attitude, instead of primarily 
assessing comprehension using measures related to literal 
understanding and inferential abilities.

Furthermore, it is important to consider that the evaluation 
of reading attitude relies primarily on questionnaires, which 
introduces the potential for social desirability biases. Due to 
the awareness of the significance placed on reading, children 
may tend to report more positive attitudes than they genu-
inely hold. To obtain a more precise evaluation, it would be 
beneficial to incorporate assessment measures that are less 
susceptible to such biases. Additionally, conducting long-
term assessments that use print exposure lists could offer 
valuable insights into whether IR promotes increased reading 
beyond school and influences long-term reading habits.

The relatively small sample sizes in the included studies 
are notable, particularly considering that Yoon (2003) 
reported an average effect size of .11 twenty years ago. This 
effect size suggests that studies should have relatively large 
sample sizes to detect significant results. Based on the cur-
rent findings, where the expected effect size is around 
Hedges’ g = .20 or lower, an experiment would require 
slightly fewer than 200 participants to yield statistically sig-
nificant results. Unfortunately, only a few studies in the 
analysis possess sample sizes large enough to address this 
issue, which explains why many studies yielded nonsignifi-
cant results, as also concluded by Erbeli and Rice (2021).

There is some variability across the studies, including dif-
ferences in the availability and types of books or the level of 
teacher supervision. In some cases, students may even listen 
to audio-recorded books (Boeglin-Quintana & Donovan, 
2013). Unfortunately, we were unable to examine the effec-
tiveness of these variations and whether they have an impact 
on the results. Descriptions of IR were limited in many stud-
ies, which made it challenging to gather comprehensive 
information for coding potentially relevant variations and 
conducting a fair comparison across studies.

Conclusions

While developing word-recognition skills through IR is 
noteworthy, it is not the primary focus of IR as envisioned 

by Krashen (2004) and other proponents. The central aim 
of IR, supported by the current findings, is that incorporat-
ing authentic, unrestricted reading practice into the school 
curriculum leads to students perceiving reading as more 
exciting and enjoyable compared with situations where IR 
is not included and students receive only traditional read-
ing instruction. This finding aligns with Krashen’s (2011) 
theory, which posits that IR can deeply engage students in 
reading and cultivate a positive attitude toward it. As 
emphasized by Krashen in his numerous presentations and 
publications, providing engaging reading materials and 
regular opportunities for students to immerse themselves in 
books can serve as a motivational catalyst, inspiring stu-
dents to embrace reading as a primary means of acquiring 
new knowledge and nurturing their ongoing personal 
growth.

The impact of IR on attitudes alone provides a compel-
ling reason to incorporate it into reading education. The cur-
rent findings support the hypothesis that IR satisfies students’ 
curiosity and interests, enriching not only their intellectual 
but also their emotional lives. Our meta-analysis reinforces 
the argument that IR should be an essential component of the 
reading curriculum and a regular practice in reading peda-
gogy, applicable to both primary and secondary education. 
However, it is important to remember that IR is not intended 
to replace teacher-led reading instruction. Instead, it serves 
as a complementary activity that enhances students’ engage-
ment with reading, making it indispensable not only for sup-
porting reading skill development but also for fostering a 
love of reading.
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