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Effectiveness of reading-strategy interventions in classrooms: A meta-analysis.1 

Abstract  

Research has demonstrated that in controlled experiments in which small groups are being 

tutored by researchers, reading strategy instruction is highly effective in fostering reading 

comprehension (Palincsar & Brown, 1984). It is unclear, however, whether reading-strategy 

interventions are equally effective in whole-classroom situations in which the teacher is the sole 

instructor for the whole class. This meta-analysis focuses on the effects of reading strategy 

interventions in whole-classroom settings.  

Results of studies on the effectiveness of reading strategy interventions in whole-classroom 

settings were summarized (Nstudies = 52, K = 125) to determine the overall effect on reading 

comprehension and strategic ability. In addition, moderator effects of intervention, study, and 

student characteristics were explored. The analysis demonstrated a very small effect on reading 

comprehension (Cohen’s d = .186) for standardized tests and a medium effect (Cohen’s d = .431) 

on researcher-developed reading comprehension tests. A medium overall effect was found for 

strategic ability (Cohen’s d = .786). Interventions in which ‘setting reading goals’ was part of the 

reading-strategy package, effects tended to be larger. In addition, effects were larger for 

interventions in which the trainer was the researcher as opposed to teachers and effect sizes 

tended to be larger for studies conducted in grades 6-8. Implications of these findings for future 

research and educational practice are discussed. 
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Nederlandse samenvatting 

Onderzoek heeft aangetoond dat in gecontroleerde experimenten, waarin kleine groepen worden 

begeleid door onderzoekers leesstrategie instructie zeer effectief is in het bevorderen van 

begrijpend lezen (Palincsar & Brown, 1984). Het is echter onduidelijk of leesstrategie instructie 

even effectief is in situaties waarin de reguliere docent de enige is die de instructie verzorgt voor 

de hele klas. Deze meta-analyse richt zich op de effecten van leesstrategie interventies in 

reguliere klassen. Resultaten van studies naar strategie instructie zijn samengenomen om het 

algemene effect op begrijpend lezen te bepalen. Daarnaast werden modererende variabelen 

onderzocht om de invloed van interventie-, studie- en leerling kenmerken te bepalen. In totaal 

werden 52 studies vanaf groep 5 tot en met de 6e klas voortgezet onderwijs, gepubliceerd vanaf 

het jaar 2000 meegenomen (dit betrof in totaal 125 experimentele vergelijkingen). De analyses 

laten een klein effect op gestandaardiseerde toetsen voor begrijpend lezen zien (Cohen’s d =.186) 

en een middelmatig effect op door onderzoekers ontwikkelde toetsen (Cohen’s d =.431). Een 

groot effect is gevonden voor vaardigheid in het toepassen van leesstrategieën (Cohen’s d 

=.786). De effecten op begrijpend lezen werden beïnvloed door de leesstrategie ‘leesdoelen 

stellen’. Interventies waarin deze strategie was opgenomen waren effectiever dan interventies 

waarin zij niet was opgenomen. Daarnaast werd gevonden dat effecten groter waren als de 

onderzoekers optraden als trainer van de interventie in vergelijking met docenten, en effecten 

waren groter voor studies waarin onderzoek werd gedaan in de hoogste klas van de basisschool 

en de eerste twee klassen van het voortgezet onderwijs (grades 6-8). Implicaties voor de 

onderwijspraktijk en suggesties voor onderzoek worden besproken.  

 
  



 

Introduction 

Many students struggle with reading comprehension (e.g. Organisation for Economic Co-

operation and Development [OECD], 2014). Since reading comprehension is a fundamental skill 

in all school subjects, problems with this skill have serious implications for students’ educational 

success and, consequently, for their later societal careers. From the literature it is known that 

students who are struggling readers have problems reading strategically (Paris, Lipson, & 

Wixson, 1983). Good readers monitor their understanding of the text, while making use of 

different reading strategies such as predicting, activating prior knowledge, summarizing during 

reading, question generating and clarifying (e.g. Palincsar & Brown, 1984). Therefore, 

interventions aimed at fostering reading comprehension in low achievers are often based (or 

focused) on this type of reading strategies (Pressley & Afflerbach, 1995).  

 Many studies have demonstrated positive effects of reading strategy interventions on 

reading comprehension and previous meta-analyses established that the effects of these 

interventions are quite large (e.g. Rosenshine & Meister, 1994; Sencibaugh, 2007; Swanson, 

1999). However, many studies have been conducted in controlled settings in which 

experimenters are instructors (as opposed to regular teachers) and in which instruction is given to 

small groups of students (as opposed to regular classrooms in which multiple groups of students 

work simultaneously).  Therefore, it is unclear whether reading strategies interventions are as 

effective in whole-classroom settings as it is in more controlled settings (Droop, Van Elsäcker, 

Voeten & Verhoeven, 2016). This is an important lack in the current research base, considering 

that reading comprehension strategies have found their way into curriculum materials in the last 

decades.  



 

This meta-analysis is carried out to provide more insight into the effects of reading 

strategy interventions on reading comprehension in whole classroom settings. In addition, it 

explores moderator effects of intervention, study-design, and student characteristics. 

 

Teaching Reading Strategies and Didactic Principles 

Since the 1980’s, and after Durkin’s study (1978) demonstrating that comprehension instruction 

was virtually non-existent in elementary classrooms, research into reading comprehension 

instruction by means of the use of reading strategies, increased rapidly (Duke & Pearson, 2002). 

The underlying idea is that reading comprehension is a complex process in which the reader 

interacts with the text to construct a mental representation of the text, or a situation model 

(Kintsch, 1988; 1998). Hence, if readers understand how they can use comprehension skills as 

they read, their comprehension will be stimulated. 

A reading strategy is a mental tool a reader uses on purpose to monitor, repair, or bolster 

comprehension (Afflerbach & Cho, 2009). The use of reading strategies is a deliberate and goal-

directed attempt to construct meaning of text (Afflerbach, Pearson, & Paris, 2008), and as such, 

can refer to both metacognitive and cognitive strategies that aid the process of reading (Dole, 

Nokes, & Drits, 2009). Researchers have suggested many different strategies (Pressley & 

Afflerbach, 1995). They may involve an awareness of reading goals, the activation of relevant 

background knowledge, the allocation of attention to major content while ignoring irrelevant 

details, the evaluation of the validity of text content, comprehension monitoring, visualizing, 

summarizing, self-questioning and making and testing interpretations, predictions, and drawing 

conclusions (Duke, Pearson, Strachan, & Billman, 2011; Palincsar & Brown, 1984).  



 

There is a variety of approaches directed at instructing reading strategies to foster reading 

comprehension relevant to our study. For example, one of the approaches is reciprocal teaching 

(Palincsar & Brown, 1984; Palincsar, Brown, & Martin, 1987). Reciprocal teaching consists of a 

set of three principles: a) teaching comprehension-fostering reading strategies, b) expert 

modeling, scaffolding and fading; and c) students taking turns in practicing reading strategies 

and discussing with other students. Another approach is called Collaborative Strategic Reading 

in which students in groups have more differentiated roles (leader, clunk expert, gist pro) than in 

reciprocal teaching and there is more attention to whole-class instruction (Vaughn et al. 2013). In 

addition, there is the approach called Concept Oriented Reading in which more emphasis is 

placed on motivational engagement support provided by the teacher. For example, by providing 

choice in reading materials to increase students’ intrinsic motivation, emphasizing importance of 

reading, competence support and stimulating collaboration (Guthrie & Klauda, 2014). Other 

approaches emphasize self-regulatory strategies for example Mason, Davison, Hammer et al. 

(2013) and Jitendra, Hoppes, and Xin (2000), while Durukan (2011) integrates reading strategy 

instruction with writing strategies. Although these approaches differ, they have also important 

similarities. The most important similarities are the use of whole-classroom strategy instruction, 

the modeling of strategies and students working in small groups.  

Interventions using reading strategies according to the above-mentioned approaches appear to be 

not always successful in improving reading comprehension (De Corte, Verschaffel, & Van de 

Ven, 2001; Edmonds, et al., 2009; Fogarty et al., 2014; McKeown, Beck, & Blake, 2009; 

Simmons et al., 2014; Vaughn, 2013). The complexity of the didactic principles of the 

combination of strategy instruction, modeling and guided group work that is used in these 

interventions may explain why it can be difficult to achieve improvements in reading 



 

comprehension in whole-classroom situations.  In such situations it is hard to maintain 

implementation quality of the intervention, given that one instructor (teacher or researcher) has 

to supervise several groups of students simultaneously, as opposed to small-group tutoring. This 

explanation is supported by a few qualitative studies that show that teachers in whole-classroom 

settings face problems in the implementation of interventions using the principles of strategy 

instruction, modeling and group work (Duffy, 1993; Seymour & Osana, 2003; Hacker & Tenent, 

2002). Teachers found it hard to induce strategic thinking in students (Duffy, 1993). In addition, 

students showed poor application of reading strategies and poor discourse skills while 

collaborating  (Hacker & Tenent, 2002), in which case students become too distracted to form 

coherent representations of text content (McKeown, Beck, & Blake, 2009)  As a consequence, 

the teachers were hindered in changing from a teacher-centered to a student-centered approach. 

 

Effects of Reading-Strategy Interventions: Findings from Previous Reviews and Meta-

Analyses 

The report of the National Reading Panel (2000) identified 16 types of interventions directed at 

reading comprehension, of which six were regarded to be effective. Five of these types can be 

defined as reading strategy interventions: 1) comprehension monitoring, 2) graphic and semantic 

organizers, 3) generating questions, 4) summarizing and 5) multiple strategy instruction.   

In the past decades, several systematic meta-analyses on the effects of several types of 

interventions for fostering reading comprehension (including reading strategies) have been 

conducted (e.g. Berkeley, Scruggs, & Mastropieri, 2010; Edmonds, et al. 2009; Slavin, et al., 

2009; Scammacca, Roberts, Vaughn, & Stuebing, 2015; Swanson, 1999). Most of those meta-

analyses are directed at a specific group of students, for example students with learning 



 

disabilities (Berkeley, Scruggs, & Mastropieri, 2010; Swanson, 1999), adolescent struggling 

readers (Edmonds, et al. 2009; Slavin, et al., 2008) or elementary students (Slavin et al. 2009) 

and include a wide variety of interventions aimed at fostering reading comprehension. In these 

meta-analyses, interventions focusing specifically on reading strategies yield mixed results. 

Effect sizes for reading strategy interventions range from large to very small: Edmonds (2009), 

for instance, established an average effect of d = 1.23, whereas Slavin et al. (2009) found an 

overall effect size of d = 0.21.  

Meta-analyses that focus specifically on the effects of reading strategies interventions are 

from Rosenshine and Meister (1994), Chiu (1998) and more recently from Sencibaugh (2007). In 

the review by Rosenshine and Meister (1994), sixteen experimental studies of reciprocal 

teaching, conducted between 1984 and 1992, were summarized. The authors found an overall 

positive effect on reading comprehension; with a median Cohen’s effect size value (d = .32) for 

standardized tests and a large Cohen’s effect size value (d = .88) for researcher-developed tests.  

 Chiu (1998) synthesized studies that incorporate metacognitive interventions to foster 

reading comprehension, which involved reading strategies such as self-questioning, summarizing 

or inferencing. He analyzed 43 studies, ranging from second grade to college, which were 

conducted between 1978 and 1995. The overall effect size was larger for researcher-developed 

tests (d = .61 than for standardized tests (d = .24) and effect sizes were larger when researchers 

delivered instruction compared to teachers.  

Sencibaugh (2007) focused on students with learning disabilities and analyzed 15 studies, 

conducted between 1985 and 2005, testing the effect of reading strategy interventions on reading 

comprehension. He distinguished interventions with a focus on ‘auditory-language dependent’ 

strategies (such as summarizing, self-questioning, inferencing) and ‘visually- dependent’ 



 

strategies (such as semantic organizers or visual attention therapy). The overall effect of the 

former was 1.18 and on the latter 0.94. However, no separate effect sizes were reported for 

researcher-developed tests (n = 10) and standardized tests (n = 5).  

Taken together, all of them have made relevant contributions to the growing insight into 

effective reading-strategy interventions. However, the following important question remains. It is 

unclear how the above findings from meta-analyses relate to the context of whole-classroom 

instruction. In the overall effect sizes presented in previous meta-analyses, it does not become 

clear whether the strategy interventions are successful in such whole-classroom contexts. We 

believe that this is a significant omission in the research literature, because the teaching of 

reading strategies has become a standard part of the reading curriculum in primary and secondary 

education. Hence, a focused meta-analysis on effectiveness of reading strategy instruction in 

whole-classroom settings is needed to shed light on whether such teaching is fruitful in regular 

educational practice.   

Additionally, previous meta-analyses give rise to two questions. First is the finding that 

regular teachers are less successful in delivering strategy instruction than researchers. This can 

be concluded from the moderation analyses reported in Chiu, (1998) and Scammacca et al., 

(2015). A possible explanation for this finding is provided by Seymour and  Osana (2003) stating 

on the basis of teacher interviews that teachers found the strategies to be taught hard to 

understand (for example the distinction between strategies such as questioning and clarifying). In 

addition, Duffy (1993) reported that teachers were not familiar with the definitions of strategies 

to be taught. 

Second is that in previous meta-analyses, effect sizes were significantly larger for 

researcher-developed than for standardized tests (Chiu, 1998; De Boer, Donker, & Van der Werf, 



 

2014; Rosenshine & Meister, 1994; Swanson, 1999). This issue is relevant for educational 

practice, especially if the analysis focuses on whole classrooms. In that context it is important to 

decide whether the teaching of reading strategies should be directed at performance on 

standardized reading tests or that this teaching is intended for more specific reading objectives 

(that can be achieved by the use of reading strategies). 

 

The Present Study 

The goal of the study is to estimate the effects of reading strategy interventions in whole-

classroom settings on students’ reading comprehension and strategic abilities.  In addition, we 

explore the moderating effects of intervention-, student-, and study design characteristics.   

 In terms of intervention characteristics, we focus on type of reading strategies instructed, 

type of trainer (regular teacher vs experimenter) and type of didactic principle used (modeling, 

group work and scaffolding). As explained above these variables may influence the effect-size of 

strategy interventions. In addition, moderating effects of type of educational context (language or 

content area classes) are analyzed, because these contexts are quite different in nature for the 

application of reading strategies (general reading comprehension vs knowledge acquisition) 

(Guthrie & Davis, 2003; De Milliano, 2013).  Finally, moderation effects of duration of the 

intervention are included, to find confirmation for the findings of Scammacca et al. (2015) that 

shorter interventions generally result in larger effect sizes. 

 As reading strategy interventions focused on different student populations, we also 

analyzed moderation effects of grade (3-12) and different types of readers (typical or low-

achieving), as research showed that strategy interventions are most effective for low-achieving 

readers (Edmonds et al., 2009).  



 

Finally, we took into account several study-design characteristics that are important in 

determining the validity of the studies (Cooper, Hedges, & Valentine, 2009). We focused on 

design of the experiment, as it is documented that studies in which a quasi-experimental design is 

used show larger effect sizes compared to studies with a randomized design (Lipsey, 2003). In 

addition, the type of control condition (business-as-usual vs controlled control group) was used 

as a moderator. Controlled control groups refer to conditions in which the control students were 

given a different intervention (for example a vocabulary intervention) or one of the components 

of the reading strategy intervention. It is plausible that differences between experimental 

conditions and controlled control groups are smaller than differences between experimental 

conditions and business-as-usual control groups.  

 

The following research questions are addressed: 

1. What are the effects of reading strategy interventions in whole classroom settings on 

students’ reading comprehension measured by standardized and researcher-developed 

tests? 

2. Which intervention-, student-, and study design characteristics moderate the effects of 

reading strategy interventions? 

  



 

Method 
 
Inclusion Criteria 

We chose the year 2000 as a starting point for our literature search, because from this year 

onwards the instruction of reading strategies started to become more and more mainstream in 

education (Pressley, 2002). Criteria for inclusion of studies in this meta-analysis were as follows: 

1. The participants were in grades 3-12. 

2. The study measured the effects of reading strategy-interventions on students’ reading 

comprehension skills in regular classroom settings.  

3. The dependent measure(s) included quantitative measures of reading comprehension.  

4. The study compared an experimental group, participating in the intervention, to a control 

group that did not.  

5. The article was written in English, but the study could have taken place in any country. 

6. Pretest data were available.  

7. The information provided should be sufficient for calculating effect sizes. 

The following exclusion criteria were utilized: 

1. The study’s treatment focuses on strategies that pertain to decoding and morphemic 

strategies. 

2. The treatment takes place in foreign language classes (e.g. Chinese students learning 

English). 

3. The treatment is implemented outside the classroom (e.g. one-on-one tutoring or remedial 

teaching). 

4. The treatment takes place during a summer school. 



 

5. The treatment is lab-based (e.g. experiments in which students are given individual 

instruction with a computer). 

6. The treatment is a curriculum-wide program in which it does not become clear which 

specific reading strategies are taught and how this was done (e.g. Succes-for-All) 

7. The student population of the study consists mainly of students with a developmental 

disorder (e.g. autism or ADHD), students are deaf or hearing impaired, or students suffer 

from aphasia.  

8. The study design is a single-subject or single-case research design. 

 

Literature Search 

Two databases were accessed; ERIC and PsycINFO. Search queries consisted of synonyms of 

'reading comprehension', 'intervention', 'strategy-instruction', and 'children’. See Appendix A for 

the search syntax. Articles had to be peer-reviewed and written in English. Based on the criteria 

31 articles were included. The initial search was carried out in April 2012. An update on 11 May 

2015 resulted in 16 additional articles. Snowballing resulted in 5 more articles. An overview of 

the database search and selection is presented in Appendix B. 

 

Coding Procedures 

Based on Cooper, Hedges, and Valentine (2009), we devised a coding scheme containing both 

theoretical and statistical elements. This scheme was piloted and refined until the first two 

authors reached agreement on all topics. At the start of the second round of literature search, two 

coders joined the team. They had completed training on how to use the coding scheme and had 

reached a high level of reliability.  



 

 Interrater reliability was measured at the level of the decision to include articles to be 

coded. From the first batch of the literature search (until 2012), twenty articles were randomly 

selected. The two new coders (who were oblivious to the articles thus far included in the meta-

analysis) independently checked the twenty articles and, based on the aforementioned criteria, 

decided which of those should be included in the meta-analysis and which should not. Overall 

interrater reliability between all coders was calculated as percentage agreement, which reached 

86%.  

Regular meetings between the coders were held to discuss particular issues or concerns 

and to collaboratively decide in cases of doubt how to interpret aforementioned criteria when 

coding and other coding problems, such as the definition of types of reading strategies.   

The coding scheme included the following five elements: intervention characteristics, 

student characteristics, study design characteristics, and measurement characteristics and 

statistics. 

Intervention characteristics. 

Intervention characteristics pertain to who implemented the treatment (researcher/teacher/ 

‘other’), the educational context in which the study took place (language classes/content area 

classes/ ‘other’), whether the treatment included scaffolding, modeling and/or group work to 

teach reading strategies, and which reading strategies were taught.  

To guide the coding of reading strategies, we took the seminal work of Pressley and 

Afflerbach (1995) as a starting point in identifying and sorting the many reading strategies that 

are described and reported in experimental studies. These authors analysed 40 think-aloud 

studies and reported strategies that were executed by good readers as they go through a text.  



 

Reading strategies included goal directed activities that occur before a text is read as it is 

read, and after the reading of the text is completed. For example, setting reading goals is a 

reading strategy utilized before one starts reading, while inferencing is used during reading. 

Summarizing has been observed both during and after reading, and therefore is listed both under 

‘during reading’ and ‘after reading’. In our analysis we included all strategies that were explicitly 

directed at the comprehension of text on the word-, sentence- or whole-text level. Strategies that 

were directed at focusing students’ attention to specific ways of improving their text 

comprehension (e.g. clarifying word meanings, setting boundaries for monitoring comprehension 

or error detection) , were taken together in a strategy called ‘explicit monitoring strategies’. 

Examples of such comprehension directed strategies are: clarifying the meaning of a word, error 

detection and fix-up strategies such as rereading. Strategies only used for decoding words, such 

as spelling, phonemic analysis and phonics were excluded.  

Table 1 lists the strategies that we coded with the accompanying studies. For each reading 

strategy, we coded whether the reading strategy was taught (1), or not (0).  

  



 

Table 1. List of coded reading strategies  
Reading strategy Description 

Before reading  

Predicting Make predictions about text content before reading, based on text features such as 

title, subheadings, and pictures  

Activating prior 

knowledge 

Doing a mental search of what the reader already knows about the text  

Setting reading goals Defining what the reader wants to achieve by reading the text 

During reading  

Questioning Ask questions to oneself about important aspects of the text to monitor 

understanding 

Paraphrasing Restating the meaning of a small passage  

Summarizing (during) Providing a short account of a main idea in a paragraph, for the purpose of 

checking understanding of the text so far 

Inferencing Relating information in the text to prior knowledge  

Underlining important 

information 

Deciding what is important and highlight/underline this information.  

Use of graphic organizers 

/ visual representation 

Making illustrations that depict relationships among the key concepts in a text  

Using text structure Identify the global structure  of a text , and using signal words for local structure 

Using mental imagery Forming mental images of the text to promote deeper understanding  

  

Explicit monitoring 

strategies 

 Focusing on specific ways of improving text comprehension: clarifying word 

meanings, setting boundaries for monitoring comprehension, error detection and 

fix-up strategies (e.g. rereading)  

After reading  

Summarizing (after) Stating the main ideas of the text to check on understanding 

Memorizing Recall the main ideas for later use 



 

Student characteristics. 

With regard to student characteristics, we wanted to be able to differentiate among student 

populations. Therefore, we coded the grade(s) in which the study took place and type of student 

(typical students/learning disabled/low-achieving or struggling readers). 

Study design characteristics. 

As for study design characteristics, we coded the design of the study (randomized, quasi-

experimental, matched, and ‘other’), and whether a delayed posttest was administered. 

Outcome measures. 

With respect to the outcome measures, we coded reading comprehension measured with 

standardized and researcher developed tests. Furthermore, as many studies also reported on 

measures for strategic ability (i.e. the quality of application of reading strategies), strategy 

knowledge and/or self-reported strategy use, we also included these in our analysis. We 

distinguished  immediate posttests and delayed posttests in our analysis. Thus, we ran analyses 

for five outcome measures (i.e. reading comprehension standardized, reading comprehension 

researcher-developed, strategic ability, strategy knowledge, self-report strategy-use).  

In cases in which multiple outcome measures (for example, three measures of strategic 

ability) were reported for one of our outcome measures, we decided to include one of those 

based on the following decision tree: 

1. If both subtests and a total score of the instrument were analyzed and reported, we 

used the total score in our analysis (this was often the case for reading 

comprehension).  



 

2. If different instruments were reported and it was not possible to include a total score, 

we chose an instrument that measured summarizing or main idea identification (this 

was often the case for measures of strategic ability). 

3. If 1) and 2) were not available, we chose the first measure that was described in the 

study.  

To determine the effect size (Cohen’s d), we coded group size (n experimental and n control), 

whether and which covariates were used in the specific statistical comparison by the authors, 

pretest- and posttest values (means and standard deviations) and the type of statistic the effect 

size is based on (t-value, F value, regression weight) with accompanying degrees of freedom and 

p-values. 

 

Method of Analysis 

In a number of studies multiple experiments were described, or multiple samples were 

researched, resulting in more than one experimental comparison within one study. For that 

reason, the unit of analysis was “experimental comparison”. As described above, we 

distinguished five outcome measures, and also distinguished between immediate and delayed 

posttests. Thus, for one experimental comparison it was possible to have 10 outcome measures, 

which were analyzed separately.  

To calculate the average effect sizes (Cohen’s d) (Cohen, 1988) for our outcome 

measures, a random effects model was used. To take into account differences in sample size 

between the comparisons, the effect sizes are weighted based on the variances within the samples 

and the between-study variation.  



 

To analyze whether the variance in effect sizes can be attributed to differences in 

intervention-, student-, and study design characteristics, moderation analyses were carried out 

using mixed effects models for categorical moderators (for example, type of design or reading 

strategy yes/no). The Q-statistic was calculated to analyze between-group differences for the 

categorical moderators (Lipsey & Wilson, 2001).  

Publication bias was tested by applying Duval and Tweedie’s trim-and-fill method (Duval 

& Tweedie, 2000). A random effects model was used to estimate if there were any interventions 

missing in the meta-analysis.  

All analyses were performed by a statistician (Author 5), with a registered version of the 

Comprehensive Meta-Analysis software package (version 3; Biostat, Englewood, NJ). 

  



 

Results 

Descriptives 

A total of 52 articles met our eligibility criteria. Within those 52 articles, 125 eligible effects 

were found.  Of those 125 effects, 89 effects measured reading comprehension. Sixty-one effects 

concerned reading comprehension standardized as dependent variable, of which 9 were delayed 

posttests.  For reading comprehension researcher developed tests, 28 effects were found, of 

which 4 were delayed posttests. For strategic ability 22 effects were found, of which 5 were 

delayed posttests. For strategy knowledge a total of 8 effects were found, of which 3 were 

delayed posttests. Finally, for self-reported strategy-use 6 (immediate) effects were found.  

 Mean duration of the interventions was 47.11 hours, with a standard deviation of 55.01. 

The range of duration in hours was 6-233.  The interventions were spread over 17.47 weeks on 

average with a standard deviation of 11.37. In Appendix C an overview of the key characteristics 

is given of all experimental comparisons in the meta-analysis. 

 

Main effects 

First, main overall effect sizes for our outcome measures were analyzed. In Table 2, an overview 

of the effect sizes per outcome measure is displayed. All overall effects were positive, but not all 

were significantly different from zero. For reading comprehension, the effect sizes for both 

immediate standardized measures (Cohen’s d = 0.186) and delayed measures (Cohen’s d = 

0.167) can be considered trivial (Cohen, 1988), whereas the effect size for researcher developed 

measures was significant but small for immediate tests (Cohen’s d = 0.431), and large for 

delayed researcher-developed tests (Cohen’s d = .947). The difference between the effect sizes 



 

for standardized and researcher developed tests of reading comprehension is also significant, 

Q(1) = 10.599, p = .001; with effects on researcher-developed tests being larger.  

Table 2.  
Results of meta-analyses of overall effect sizes 

Measure Effect size analysis Heterogeneity analysis 
 

 K Cohen’s d 
(SE) 

LB; UB p Q(df), p I2 τ
2(SE) 

Immediate posttest        
Reading comprehension 
standardized 

52 0.186 (0.027) 0.132; 
0.240 

<.001 Q(51) = 108.12, p 
<.001 

52.83 .015 
(.007) 

Reading comprehension 
researcher developed 

24 0.431 (0.070) 0.294; 
0.569 

<.001 Q(23) = 155.20, p 
<.001 

85.18 .077 
(.046) 

Strategic ability  17 0.786 (0.147) 0.498; 
1.074 

<.001 Q(16) = 326.48, p 
<.001 

95.10 .317 
(.237) 

Strategy knowledge 5 0.366 (0.070) 0.228; 
0.503 

.104 Q(4) = 3.45, p <.486 0.00  

Strategy use self-report 6 0.358 (0.139) 0.085; 
0.630 

.010 Q(5)=20.47, p = .001 75.57 .084 
(.074) 

Delayed posttest        
Reading comprehension 
standardized 

9 0.167 (0.058) 0.053; 
0.281 

.004    

Reading comprehension 
researcher developed 

4 0.947 (0.149) 0.654; 
1.240 

<.001    

Strategic ability  5 0.382 (0.088) -0.051; 
0.550 

.104    

Strategy knowledge 3 0.117 (0.091) -0.061; 
0.295 

.199    

Strategy use self-report 0 -      
Note. k = number of samples; bold  p <.001; italicized  p.< .01; LB; UB = Lower bound; Upper bound 95% 
confidence intervals. 
 

In terms of reading strategy related outcome measures, the immediate measures of strategic 

ability and self-reported strategy use were significantly different from zero with respectively 

medium and small effect sizes (Cohen’s d = 0.786 and Cohen’s d = 0.358), while strategy 

knowledge was not significantly different from zero. For the delayed reading strategy measures, 

effect sizes were small and trivial, and, probably due to the small number of comparisons, not 

significantly different from zero. 



 

 Heterogeneity analyses (Table 2) and forest plots (Appendix D) show large and 

significant variation in effect sizes across the studies, which justifies moderation analyses for our 

three dependent variables of interest (immediate measures of reading comprehension 

standardized, researcher-developed tests, and strategic ability). 

 

Moderator effects 

We chose to analyze only moderator effects on ‘immediate’ outcome measures, as only a few 

studies included delayed measures. For the same reason, we did not analyze moderator effects 

for strategy knowledge (n = 5) and strategy-use self-report (n = 6). All significant moderators of 

the three outcome measures (reading comprehension standardized, reading comprehension 

researcher-developed, and strategic ability) are presented in Table 3.  

Intervention characteristics. 

As a first step, moderation analyses were performed on the three overarching categories of 

reading strategies (‘before reading’, ‘during reading’ and ‘after reading’). None of those 

moderation analyses were significant, apart from ‘before reading’ for strategic ability (see Table 

3), which was negative.  

In the next step, the separate reading strategies were examined. Only ‘setting reading 

goals’ appeared to have a significant contribution to the overall effect size on all three outcome 

variables (Table 3). Interestingly, this contribution was positive for both reading comprehension 

outcome measures, but negative for strategic ability. In other words, when ‘setting reading goals’ 

was part of the intervention, the overall effect size of strategic ability was lower for the 

intervention than for the control. Furthermore, ‘underline important information’ was a 

significant contributor to strategic ability.



 

Table 3.  
Significant moderators for reading comprehension standardized, reading comprehension researcher-developed, and strategic ability.  

Moderator 
 

Dependent 
variable 

k / k ( / k etc) Cohen’s d (SE) category 1 / 
Cohen’s d (SE) category 2 / etc. 

Q, p 

Intervention characteristics     
Before reading (yes / no) * SA 9 / 8 0.430 (0.078) / 1.169 (0.238) Q(1) = 8.698, p = .003 
Predicting (yes / no)* SA 9 / 8 0.430 (0.078) / 1.169 (0.238) Q(1) = 8.698, p = .003 
Prior knowledge (yes / no)* SA 1 / 16 0.293 (0.149) / 0.820 (0.153) Q(1) = 6.081, p = .014 
Setting reading goals (yes / no)* SA 1 / 16 0.339 (0.158) / 0.816 (0.153) Q(1) = 4.701, p = .030 
Setting reading goals (yes / no) RC-St 3 / 49 0.493 (0.111) / 0.171 (0.027) Q(1) = 7.868, p = .005 
Setting reading goals (yes / no) RC-RD 1 / 23 1.300 (0.312) / 0.404 (0.069) Q(1) = 7.837, p = .005 
Comprehension directed strategies (yes / no)* RC-RD 10 / 14 0.271 (0.101) / 0.568 (0.098) Q(1) = 4.437, p = .035 
Graphic organizers/ visual representation (yes / no)* RC-RD 8 / 16 0.262 (0.094) / 0.525 (0.094) Q(1) = 3.911, p = .048 
Underline important information (yes / no) SA 2 / 15 1.759 (0.524) / 0.670 (0.153) Q(1) = 3.984, p = .046 
Mental imagery (yes / no)* RC-St  6 / 46 0.048 (0.056) / 0.209 (0.030) Q(1) = 6.350, p = .012 
Memorizing (yes / no)* RC-St  6 / 46 0.112 (0.027) / 0.219 (0.033) Q(1) = 6.165, p = .013 
Modeling (yes / no) SA 15 / 2 0.851 (0.168) / 0.431 (0.126) Q(1) = 3.976, p = .046 
Trainer (teacher / researcher) RC-RD 19 / 5 0.337 (0.069) / 0.962 (0.281) Q(1) = 4.663, p = .031 
Context (language arts / content area) SA 16 / 1 0.820 (0.153) / 0.293 (0.149) Q(1) = 6.081, p = .014 
     
Student characteristics     
Reader type (low achievers / typical development) SA 3 / 12 1.115 (0.189) / 0.612 (0.170) Q(1) = 3.922, p = .048 
Grade (1 = grades 3-5, 2 = grades 6-8, 3 = grades 9-12) RC-RD 10 / 12 / 2 0.387 (0.065) / 0.618 (0.154) / 0.091 

(0.237) 
Q(2) = 6.323, p = .042 

     
Study design characteristics     
Control type (business as usual / controlled control 
group) 

RC-RD 18 / 6 0.552 (0.080) / 0.022 (0.101) Q(1) = 17.135, p < .001 

Note. RC-St = reading comprehension standardized test, RC-RD = reading comprehension researcher-developed test, SA = strategic ability; k = number of 
samples, * = negative effect of moderator  

 

 



 

In addition, a number of other reading strategies showed negative contributions to 

different outcome measures. For reading comprehension standardized, this was the case for 

‘mental imagery’ and ‘memorizing’. For researcher developed tests, this was the case for 

‘comprehension directed strategies’ and the use of ‘graphic organizers / visual representation’. 

Lastly, for strategic ability, ‘predicting’ and ‘prior knowledge’ were negative contributors to the 

intervention.  

As for other intervention characteristics, ‘modeling’ (applying reading strategies while 

thinking aloud by the teacher) significant contributor for measures of strategic ability, but not for 

the reading comprehension measures. The educational context in which the intervention took 

place mattered only in the case of strategic ability. A higher overall effect size was obtained in 

language arts classes compared to content area classes. The type of trainer of the intervention 

only mattered in the case of researcher developed tests with the effect size for researchers as 

trainers being larger than the effect size of teachers as trainers. 

We did not find significant contributions of the following intervention characteristics: 

scaffolding, group work, questioning, summarizing (during reading), inferencing, text structure, 

paraphrasing, hinge words, summarizing (after reading), and duration in weeks, number of 

sessions, total hours of the intervention (time per session*number of sessions) and intensity of 

the intervention (total hours / number of weeks). 

Student characteristics. 

When looking at student characteristics (Table 3), reader type mattered only for strategic ability 

measures, with a higher overall effect size for low-achievers compared to typically developing 

students. Grade was a significant contributor for researcher developed tests, with the largest 

overall effect size for students in grades 6-8. 



 

Study-design characteristics. 

When looking at study design characteristics as moderators (Table 3), the type of control 

condition mattered only for researcher-developed tests of reading comprehension. A higher 

overall effect size was observed when the control condition was a business-as-usual compared to 

controlled control groups. Design (randomized experiment vs quasi-experiment) did not 

influence effect sizes on the three outcome measures. 

 

Publication bias 

We also tested for publication bias by applying the trim-and-fill method (Duval & Tweedie, 

2000). The funnel plot for reading comprehension standardized (immediate) showed evidence of 

asymmetry (see Appendix E). The addition of the ‘missing’ studies imputed using the Duval and 

Tweedie’s trim-and-fill method (Duval & Tweedie, 2000) shifted the effect size from Cohen’s d 

= 0.186 to Cohen’s d = 0.115 (0.093 ; 0.208), but still significant. Egger’s test (Egger, Smith, 

Schneider, & Minder, 1997) confirmed the presence of publication bias, t(50) = 2.087, p = .042. 

The opposite was found for researcher-developed tests (immediate), with evidence of asymmetry 

on the right side of the funnel plot (see Appendix E). With the Duval and Tweedie’s trim-and-fill 

method (Duval & Tweedie, 2000) the effect size shifted from Cohen’s d = 0.431 to Cohen’s d = 

0.522 (0.382 ; 0.662), but Egger’s regression intercept (Egger, Smith, Schneider, & Minder, 

1997) did not confirm this, t(22) = 1.489, p = .151, suggesting a weak indication for publication 

bias. No indications of publication bias were found for strategic ability (immediate) with a 

symmetric funnel plot (See Appendix E) and an Egger’s regression intercept of t(15) = 0.507, p 

= .620.  

  



 

Conclusions and Discussion 

This study set out to summarize the overall effects of interventions aimed at instructing reading 

strategies on both reading comprehension and strategic ability in whole-classroom settings. In 

addition, it was determined whether intervention-, student-, and study design characteristics 

influenced the effects on reading comprehension and strategic ability. To establish the overall 

effects of reading strategies interventions, a search of literature published from 2000 onwards 

yielded a total of 51 studies, which comprised 220 effect sizes.  

 We found a significant, but very small, effect on reading comprehension (Cohen’s d = 

.186) for standardized tests and a small significant effect on researcher-developed reading 

comprehension tests (Cohen’s d = .431). Effects were significantly larger when researcher- 

developed tests were used compared to standardized tests. A significant medium overall effect 

was found for strategic ability tests (Cohen’s d = .786) and a significant, but small effect for self-

reported strategy use (Cohen’s d = .358). For delayed tests, we found a significant, but very 

small effect on standardized reading comprehension tests (Cohen’s d = 0.167) and a large effect 

for researcher-developed reading comprehension tests (Cohen’s d = 0.947). No significant 

effects were found for delayed tests of strategic ability and knowledge. 

Moderation effects were analyzed for intervention characteristics (type of strategies 

instructed, type of trainer, didactic principles, educational context and duration). From all types 

of strategies discriminated in this study, only ‘setting reading goals’ was found to positively 

moderate the effects on reading comprehension tests (both standardized and researcher-

developed). For some strategies even a negative effect was found. For standardized tests of 

reading comprehension, this was the case for ‘mental imagery’ and ‘memorizing’. For researcher 

developed tests, this was the case for ‘explicit monitoring strategies’ and the use of ‘graphic 



 

organizers / visual representation’. Lastly, for strategic ability, ‘predicting’, ‘setting reading 

goals’ and ‘prior knowledge’ were negative contributors to the effects of interventions. 

Intervention characteristics which positively influenced effect sizes were ‘modeling’ (strategic 

ability), the educational context of language arts classes (strategic ability), and researchers as 

type of trainers (researcher-developed tests). 

For student and study design characteristics, larger effect sizes were obtained for low-

achievers compared to typically developing students (strategic ability), students in grades 6-8 

(researcher developed tests), and when control classes were business-as-usual (researcher-

developed tests). It should be noted that all moderation analyses are exploratory in nature and are 

not based on explicit manipulation of experimental variables. 

 

Main Effects of Reading-Strategy Interventions 

Our findings concur with the findings of the meta-analyses of Rosenhine and Meister (1994) and 

Chiu (1998). They also found quite small effects (respectively d =.32 and d =.24) of reading 

strategy interventions on standardized tests. The finding that effects on standardized tests are 

hard to accomplish with reading strategy interventions has already been recorded in several 

instances (Paris, Cross & Lipson, 1984). The transfer of  instructed strategies to standardized 

reading tests is probably difficult to accomplish, because it may require quite different strategies 

than were provided in the instruction, such as how to handle multiple choice questions and how 

to interpret typical reading comprehension questions that are posed in standardized tests with 

limited time for thinking and using strategies. In sum, results of our study call into question 

whether the skills needed for achieving higher scores on standardized measures for reading 

comprehension can be improved by teaching students how to apply a limited set of reading 



 

strategies. On top of that, it shows that there is a systematic difference in the skills required for 

standardized tests and researcher-developed tests, justifying that both measures are treated 

separately.  

On the other hand, we found a stronger effect size for researcher-developed reading 

comprehension tests, suggesting that such tests are better suited to capture the learning effects of 

strategy instruction on reading comprehension than standardized tests. Assuming that researcher 

developed tests for reading comprehension measure significant aspects of students’ 

comprehension of texts, this shows that reading strategies taught in whole classrooms may be a 

valuable addition to students’ reading development. In addition, our finding that for delayed tests 

there was a large effect on researcher-developed measures of reading comprehension (d = .947) 

gives substantial support to the usefulness of instruction in reading strategies. This is an 

important finding because it shows that the reading strategies taught in interventions are quite 

durable and students keep on using them effectively also long after the intervention has stopped.  

Furthermore, we found a quite large effect of reading strategy interventions on strategic 

ability. Tests for strategic ability require applying the learned strategies, which are qualitatively 

scored. This finding is of relevance because it shows that application of strategies is improved by 

strategy training. Furthermore, we found a small effect on students’ self-reports of strategy use, 

indicating that students’ awareness of the type of strategies that are taught can be increased by 

the reading strategy interventions. However, surprisingly, we did not find significant effect sizes 

for strategy knowledge. This can be due to low reliability scores of the tests used, as was 

reported for half of the experimental comparisons (Cronbach’s α range = .33 - .60; Souvignier & 

Mohkleserami, 2006). 

 



 

Moderation of Intervention Characteristics  

Our analysis of moderation effects of types of strategies taught showed that only a few reading 

strategies did affect the effect sizes, while some of these strategies had even negative effects. In 

most of the studies included in the meta-analysis several strategies are  taught in combination,  

only in a few cases did interventions focus on one reading strategy only (DiCecco, 2002; 

Jitendra, 2000; Lubliner & Smetana, 2005; Miller et al., 2011; Ng, Bartlett, Chester, & Kersland, 

2013; Redford, Thiede, Wiley, & Griffin, 2012). This means that  the overall effect sizes for 

reading comprehension and strategic ability have to be attributed to the teaching of different 

combinations of reading strategies instead of one of the types of strategies discriminated. As a 

consequence, the results of our moderation analysis for types of reading strategies should be 

interpreted in terms of whether it matters if one or other type of strategy is part of the package 

offered. In most cases, our findings show that this is not the case: it does not seem to matter if, 

for example, inferencing is part of the package of reading strategies taught. In some cases (see 

Table 3), inclusion of some types of strategies in the package (e.g. explicit monitoring strategies, 

or the use of graphic organizers) results even in negative effects on reading comprehension in 

comparison to studies that do not contain these types. That, however, does not mean that such 

types used in isolation would result in negative effects. It only means that packages of strategies 

without them result in higher effect sizes.  

An exception to the above is the positive effects for one of the 15 types of trained 

strategies on the measures for reading comprehension. This strategy, ‘setting reading goals’, 

requires students to critically reflect on their reading goals before reading. The finding of this 

type of strategy to be effective is based on only 3 experimental comparisons for standardized 

tests and one experimental comparison for researcher developed tests. Therefore, the finding 



 

must be treated with caution. However, it is interesting that this type of strategy sticks out as an 

important of reading strategy instruction, because goal setting may be one of the main 

determinants of a successful task approach, especially when it is important to select relevant 

information from texts (Rouet & Britt, 2011). We also found that ‘setting reading goals’ had a 

negative effect on measures of strategic ability. However, there was only one experimental 

comparison for the combination of ‘setting reading goals’ and strategic ability, thus the result 

cannot be generalized. 

For strategic ability, we also found that ‘underline important information’ and the 

didactic principle of ‘modeling’ were positive contributors. Modeling refers to trainers (and 

eventually students) thinking aloud while reading and thereby exposing their cognitive process of 

comprehending texts and making clear how to use reading strategies when reading. It appears 

that this is a useful practice in comparison to approaches that do not contain modeling, because it 

increases effects on strategic ability. ‘Underline important information’ is a reading strategy that 

was instructed in four studies (Guthrie et al., 2004; Ponce, López, & Mayer, 2012; Souvignier & 

Mokhlesgerami, 2006; Sung, Chang, & Huang, 2008).   In these studies, strategic ability was 

measured by underlining important parts of a text, which is closely aligned to the strategy 

‘Underlining important information’. This may explain the effect found on strategic ability.  

As expected, effect sizes for reading comprehension (researcher-developed) were smaller 

for interventions in which instruction was given by the teacher compared to interventions in 

which researchers provided instruction, an outcome which is in line with earlier findings (Chiu, 

1998; Scammacca, 2015). Thus, researchers seem to be better able to deliver the interventions in 

whole-classroom settings than teachers. This supports the results of qualitative studies in which 

teachers were followed implementing reading strategy instruction in their classrooms (Duffy, 



 

1993; Seymour & Osana, 2003; Hacker & Tenent, 2002). They found that teachers in whole-

classroom settings face problems in the implementation of interventions directed at instructing 

reading strategies. For example, teachers found the didactic principles of reciprocal teaching and 

the specific reading strategies that had to be taught hard to understand (Seymour & Osana, 

2003), teachers found it hard to induce strategic thinking in students (Duffy, 1993), and students 

showed poor application of reading strategies and poor discourse skills while collaborating when 

teachers implemented reciprocal teaching in their classrooms (Hacker & Tenent, 2002).  

An interesting finding is the fact that duration of the intervention did not influence the 

overall effect size. Thus, it did not matter how long interventions lasted for the effect size. It 

should be noted that there were very few long interventions (> 1 year), which may have limited 

this effect to become significant.  

 

Moderation Effects of Study-Design and Student Characteristics 

As expected, studies in which the control group comprised a business-as-usual control group, 

effect sizes tended to be larger compared to controlled control groups for researchers developed 

reading comprehension tests. Controlled control groups refer to conditions in which the control 

students were given a different intervention (for example a vocabulary intervention) or one of the 

components of the reading strategy intervention. This finding seems logical given that the 

difference between a controlled-control group and the intervention group is most likely smaller 

than between business-as-usual control groups and intervention groups. 

In terms of student characteristics, it seems that students in grades 6-8 profited the most 

from reading strategy interventions to improve reading comprehension, measured by researcher 

developed tests.  A possible explanation is that middle grades students are increasingly required 



 

to learn from texts in school and therefore learning reading strategies is of more direct use to 

them. In addition, low-achievers’ strategic ability improved more from strategy instruction than 

was the case for typically developing students. This finding suggests that low-achievers profit 

more from strategy instruction in strategic ability tasks than typical students. On the other hand, 

we found that both types of readers profit equally from reading strategy instruction on measures 

of reading comprehension. 

 

Limitations 

We chose to only include published articles as a way to ensure research quality, but this means 

that we did not take into account unpublished research reports. Generally, effects estimated in 

published work tend to be higher than in unpublished reports, which could affect the results of 

the meta-analysis. For that reason, we used the trim-and-fill method (Duval & Tweedie, 2000) to 

estimate whether our meta-analysis was subject to publication bias. For reading comprehension 

standardized tests the effect size decreased significantly (from d = .186 to d =.115), while for 

researcher developed tests there was a significant increase (from d =.431 to d = .522). No 

indications of publication bias were found for strategic ability. Thus, there was a small 

publication bias for our reading comprehension outcome measures, but this does not change our 

main conclusions for these measures. 

A second major limitation was that we could not include implementation quality as 

moderator. Implementation quality refers to the degree in which interventions are carried out as 

intended, and especially in whole-classroom contexts in which teachers are often the trainers as 

opposed to researcher, this moderator is of importance. Many of the studies that we analyzed 

above do not give enough information about the quality of implementation to include this 



 

variable in our analysis, such as the way that teachers and trainers worked according to protocol, 

the way that students responded to instruction and the quality of training and coaching of 

teachers. It is quite interesting for future research to find out whether interventions with high 

implementation quality succeed in improving students’ reading comprehension skills more than 

interventions with lower implementation quality, as it is known that especially when studies are 

performed outside strong controlled settings, implementation quality is of importance in finding 

effects (Hulleman & Cordray, 2009). 

 

Suggestions for Future Research 

There were a few studies that were potentially interesting, but we could not include those 

because of inadequate or missing data to calculate the effect size. We therefore call for more 

rigorous descriptions of statistical data in future research. Both journal editors and researchers 

should take care in registration of statistical results and should take into account that studies 

might be used in a meta-analysis in the future. For example, presenting pretest data is very 

helpful in determining a proper effect size. Also presenting student characteristics (e.g. gender or 

age) of each condition, as opposed to characteristics that apply to the whole student sample, is 

helpful to accurately synthesize data. For intervention studies in particular, it is interesting to be 

able to include moderators pertaining to intervention duration (e.g. intervention duration in terms 

of total hours and number of weeks) and more elaborate descriptions of what the intervention 

specifically entailed are helpful in determining whether a study is eligible for coding (e.g. 

training procedures for the trainers who delivered the intervention, what strategies were taught, 

what kind of tasks were the students required to do in the lessons, what didactic principles were 

underlying the intervention). 



 

 A second suggestion for future research pertains to the mediating effect of strategy-use by 

the students. The only feature that was experimentally manipulated in the studies included in the 

meta-analysis was the presence or absence of an intervention aimed at instructing reading 

strategies. The underlying assumption in the studies is that the strategies taught are also used by 

the students, but we cannot be sure that was always the case (Donker et al., 2014). It would be 

interesting to investigate in future research how strategy-use by students mediates the level of 

reading comprehension. 

 

Implications for Educational Practice 

Our meta-analysis gives rise to some important implications for the use of interventions aimed at 

fostering reading strategies in whole-classroom contexts. In the first place, the question whether 

reading strategy interventions can be effective for improving students’ reading comprehension 

can be answered in the affirmative. Although the overall effect size of strategy interventions on 

researcher-developed tests appears to be small, the effect on the delayed measures is stronger 

(large) and shows that strategy instruction can be considered to be quite durable in achieving 

effects on reading comprehension. The researcher-developed tests used in our analyzed 

interventions are presumably directed at reading comprehension skills that are needed for 

specific types of comprehension problems, which may arise in textbooks used in school (e.g. in 

content area teaching). For that reason, the results of our meta-analysis give support to the 

teaching of reading strategies for the purpose of improving such textbook reading in school (in 

contrast to improving achievement on standardized reading tests). 

As the studies used a package of multiple strategy instruction to foster students’ reading 

comprehension, our findings do support the recommendations provided by the National Reading 



 

Panel (2000). The panel concludes that teaching of multiple reading strategies “leads to increased 

learning of the strategies, to specific transfer of learning, to increased memory and understanding 

of new passages, and, in some cases, to general improvements in comprehension” (p. 4-52). In 

addition, our study suggests that the strategy called ‘setting reading goals’ is a promising one for 

adding to such packages of multiple strategies, since it has shown to have a positive moderating 

effect on reading comprehension. This type of strategy requires that students think beforehand 

what the purpose of reading is, for example, knowing something, answering questions or 

enjoying a story (e.g. Aaron et al., 2008). This means that teachers should make their students 

think and be aware of their purpose for reading and ask questions that elicit such awareness. 

Setting reading goals is an important type of strategy in task-oriented reading, which is often 

asked for in content-area classes. In task-oriented reading, students need to select relevant parts 

of the text, specific for the task at hand, they need to know when to skip information, and they 

need to know when to search for information (Vidal-Abarca, Mañá, & Gil, 2010). To do this 

successfully, knowing the goal(s) of reading is necessary. Thus, especially for content-area 

teachers, asking their students to think about their reading goals might be a valuable addition to 

learning from texts.  

Our study has made it clear that reading strategy instruction seems to be especially 

effective in the middle (grades 6-8), and earlier grades (3-5), as substantial effects on researcher-

developed measures of reading comprehension are found (d = .618 and d = .387). This implies 

that instructing reading strategies in whole-classroom settings should begin from the earliest 

grades to be effective. In contrast, for the group of older students (grades 9-12) the effects on 

reading comprehension is negligible. Although, the results found for the latter were derived from 



 

only two experimental studies, it remains doubtful whether strategy instruction for this oldest 

group in our analysis is fruitful. 

 Lastly, we need reflect on the result that regular teachers are not as proficient as 

researchers in successfully implementing an intervention aimed at instructing reading strategies. 

This finding calls for more emphasis in teacher education on the teaching of reading strategies to 

foster reading comprehension. As the National Reading Panel (2000) recommends, such 

instruction should be extensive, especially on how teachers should teach those strategies. 

 

Conclusion 

Summarizing our findings, we conclude that reading-strategy interventions in whole classroom 

settings can be beneficial, especially for students in grades 3-8. Larger effects were found for 

researcher-developed tests of reading comprehension, compared to standardized tests, which 

shows that researcher-developed tests are more sensitive to the specific reading strategies learned 

by students. In addition, the finding that delayed (researcher developed) tests demonstrated a 

large effect on reading comprehension is certainly an important support for the case that strategy 

interventions may be quite durable in achieving effects on reading comprehension in whole-

classroom settings.  

 
 
  



 

Appendix A 
 
Search syntax for ERIC and psycINFO 
 
#1 Reading Comprehension 
reading comprehension/ OR reading skills/ OR reading/ OR reading ability/ OR reading achievement/ OR reading 
comprehension/ OR reading development/ OR reading education/ OR reading improvement/ OR reading skills/ OR 
reading.ti,ab,id. 
 
#2 Intervention 
intervention/ OR school based intervention/ OR intervention.ti,ab,id. OR educational programs/ OR literacy 
programs/ OR educational program evaluation/ OR program effectiveness/ OR program evaluation/ OR reading 
programs/ OR improvement programs/ OR program*.ti,ab,id. OR training*.ti,ab,id. OR experiment.ti,ab,id. OR 
instructional effectiveness/ 
 
#3 Strategy-instruction 
strategies/ OR reading strategies/ OR learning strategies/ OR strateg*.ti,ab,id. OR reading instruction/ OR 
metacognition/ OR metacogn*.ti,ab,id. OR self regulated learning/ OR self-regul*.ti,ab,id. OR question 
generat*.ti,ab,id. OR questioning/ OR questioning techniques/ OR summari*.ti,ab,id. OR predict*.ti,ab,id. OR 
comprehension monitor*.ti,ab,id. OR inferenc*.ti,ab,id. OR teaching methods/ OR teaching/ 
 
#4 Children 
(school age 6 12 yrs OR adolescence 13 17 yrs).ag. OR (early childhood education OR elementary education OR 
elementary secondary education or 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 intermediate grades or junior high schools or middle 
schools or primary education or secondary education).el. OR 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 childhood 
development/ or child development/ OR child psychology/ OR child behavior/ OR adolescent development/ or 
children/ OR child*.ti,ab,id. or puberty/ or puberty.ti,ab,id. or teen*.ti,ab,id. or young*.ti,ab,id. or youth*.ti,ab,id. or 
preadolescents/ OR adolesc*.ti,ab,id. or girl*.ti,ab,id. or boy*.ti,ab,id. or students/ or elementary school students/ or 
primary education/ OR primary school students/ or middle school students/ or junior high school students/ or high 
school students/ or school*.ti,ab,id. 
 
  



 

 
Appendix B 

 
 
Figure B. Database search and selection diagram. 



 

 
Appendix C 

Table C 
Key characteristics of the studies included in the meta-analysis 
Author, year of 
publication 

Dependent 
variable 

Post-
test d SE  

n 
exp 

n 
control Grades 

Reader 
type Context  Trainer Hrs Weeks Reading strategies 

Didactic 
principles 

Study 
design 

Aaron, 2008 RC-St I 0,458 0,181 46 97 3-5 LD Lang Researcher 80 20 PK, Goal, Quest, SumD, CDS Sc/Mod/GW matched 

Alfassi, 2009-a RC-St I 0,054 0,187 61 54 7 TD Lang Teacher 24 16 Pred, Quest, SumD, CDS Sc/Mod/GW random 

Alfassi, 2009-b RC-RD I 0,237 0,188 61 54 7 TD Lang Teacher 24 16 Pred, Quest, SumD, CDS Sc/Mod/GW random 

Allor, 2010 RC-St I -0,035 0,263 34 25 3-4 LD Lang Teacher 225 60 Pred, SumD, Infer, GO, TS GW random 

Andreassen, 2011-a RC-St I 0,007 0,153 84 86 5 TD Cont Teacher 67,5 18 Pred, PK, Quest, SumD, CDS Sc/Mod/GW quasi 

Andreassen, 2011-b RC-RD I 0,440 0,155 84 86 5 TD Cont Teacher 67,5 18 Pred, PK, Quest, SumD, CDS Sc/Mod/GW quasi 

Andreassen, 2011-c SA I 0,293 0,149 90 91 5 TD Cont Teacher 67,5 18 Pred, PK, Quest, SumD, CDS Sc/Mod/GW quasi 

Berkeley 2011-a RC-RD I 0,465 0,120 156 132 6-7 TD Cont Teacher 1 1 PK, Quest, SumD, CDS, GO no random 

Berkeley 2011-c SR I 0,789 0,117 177 142 6-7 TD Cont Teacher 1 1 PK, Quest, SumD, CDS, GO no random 

Calhoon, 2005 RC-St I 0,624 0,333 18 20 6-8 LD Lang Teacher 34 31 Pred, SumD Sc/Mod/GW random 

Cantrell, 2010-a RC-St I 0,218 0,116 171 131 6 LA Lang Teacher 
108,

5 40 Quest, SumD, CDS, Im Sc/Mod/GW matched 

Cantrell, 2010-b SR I 0,232 0,160 94 67 6 LA Lang Teacher 
108,

5 40 Quest, SumD, CDS, Im Sc/Mod/GW matched 

Cantrell, 2010-e RC-St I 0,076 0,107 194 159 9 LA Lang Teacher 
135,

83 40 Quest, SumD, CDS, Im Sc/Mod/GW matched 

Cantrell, 2010-f SR I 0,232 0,160 94 67 9 LA Lang Teacher 
135,

83 40 Quest, SumD, CDS, Im Sc/Mod/GW matched 
Chambers-Cantrell, 
2016-a RC-St I 0,151 0,060 605 530 6 LA Lang Teacher 

233,
33 44 Quest, Pph, Memo no random 

Chambers-Cantrell, 
2016-b RC-St I 0,096 0,060 593 535 9 LA Lang Teacher 

223,
33 44 Quest, Pph, Memo no random 

Denton, 2008 RC-St I 0,030 0,325 20 18 6-8 LA Lang Teacher 29 13 Quest, SumD no random 

DiCecco, 2002-a RC-RD I -0,490 0,435 10 12 6-8 LD Lang Teacher 
13,3

3 4 GO no random 

Durukan, 2011-a RC-RD I 1,532 0,340 24 21 7 TD Lang Researcher 10 5 Pred, Quest, SumD Sc/GW random 

Durukan, 2011-b RC-RD D 1,315 0,329 24 21 7 TD Lang Researcher 10 5 Pred, Quest, SumD Sc/GW random 

Elbro, 2013-a RC-St I 0,438 0,137 151 85 6 TD Lang Teacher 6 6 Infer, GO Mod random 

Elbro, 2013-c SA I 0,674 0,139 151 85 6 TD Lang Teacher 6 6 Infer, GO Mod random 
Faggella-Luby, 
2011-a RC-St I 0,232 0,374 12 18 5 LA Lang Researcher 22,5 18 Quest, SumD, GO Sc/Mod random 
Faggella-Luby, 
2011-b SA I 0,602 0,381 12 18 5 LA Lang Researcher 22,5 18 Quest, SumD, GO Sc/Mod random 
Faggella-Luby, 
2011-d RC-St I 1,055 0,375 14 19 6 LA Lang Researcher 22,5 18 Quest, SumD, GO Sc/Mod random 

Fang, 2010 RC-St I 0,504 0,136 140 93 6 TD Cont Teacher 6,42 22 Pred, Quest, SumD, GO, TS Sc/Mod random 

Fogarty, 2014-a RC-St I 0,062 0,068 411 448 6-8 TD Lang Teacher 30 12 Pred, Quest, SumD, CDS, GO Sc/GW random 

Fogarty, 2014-b RC-RD I 0,049 0,068 411 448 6-8 TD Lang Teacher 30 12 Pred, Quest, SumD, CDS, GO Sc/GW random 

Graves, 2011a-a RC-St I 0,101 0,278 28 24 6 LA Lang Researcher 30 10 Quest, SumD Mod/GW matched 



 

Graves, 2011a-b RC-St I 0,061 0,310 27 17 6 LA Lang Researcher 30 10 Quest, SumD Mod/GW matched 

Graves, 2011b RC-St I -0,042 0,289 25 23 6 LA Lang Researcher 30 10 Quest, SumD Mod/GW random 

Guthrie, 2004-a RC-RD I 0,435 0,132 257 76 3 TD Cont Teacher 90 12 PK, Quest, SumD, UII, GO Sc/Mod/GW quasi 

Guthrie, 2009-a RC-St I 0,529 0,213 53 40 5 HA Lang Teacher 90 12 SumD, Infer, CDS Sc/Mod/GW matched 

Guthrie, 2009-b RC-St I 0,963 0,278 41 22 5 LA Lang Teacher 116 12 SumD, Infer, CDS Sc/Mod/GW matched 

Guthrie, 2014-i RC-RD I 0,130 0,085 269 288 7 TD Cont Teacher 16,7 4 SumD, Infer, GO Sc/Mod/GW random 

Jitendra, 2000-a RC-RD I 1,675 0,406 18 15 6-8 LD Lang Researcher 5,33 2 SumD Mod random 

Jitendra, 2000-b RC-RD D 0,606 0,357 18 15 6-8 LD Lang Researcher 5,33 2 SumD Mod random 

Kim, 2006-a RC-St I 0,456 0,348 16 18 6-8 LD Lang Teacher 
16,6

6 11 Pred, SumD, CDS, SumA Mod/GW quasi 

Kim, 2006-b SA I 0,951 0,362 16 18 6-8 LD Lang Teacher 
16,6

6 11 Pred, SumD, CDS, SumA Mod/GW quasi 

Klingner, 2004 RC-St I 0,155 0,138 113 98 3-5 Mixed Lang Teacher 
53,3

3 40 Pred, SumD, CDS, SumA Mod/GW matched 

Lau, 2007-a SA I 1,272 0,270 21 63 7 LA Lang Researcher 
18,6

6 6 SumD, Infer, CDS, TS Mod/GW quasi 

Lau, 2007-h RC-RD I 0,296 0,253 21 63 7 LA Lang Researcher 
18,6

6 6 SumD, Infer, CDS, TS Mod/GW quasi 

Lederer, 2000-a RC-RD I 0,347 0,179 62 65 4-6 TD Cont Researcher 12 4 Pred, Quest, SumD, CDS Sc/GW quasi 

Lee, 2014 RC-St I 0,383 0,197 53 52 3 TD Lang Teacher 
10,6

6 8 Pred, SumD GW random 

Lovett, 2012 RC-St I 0,371 0,139 197 71 9 RD Lang Teacher 65 20 Pred, PK, Quest, SumD, CDS Sc/Mod/GW quasi 

Lubliner, 2005 RC-RD I 0,324 0,216 77 30 5 LA Lang Teacher 18 12 SumD Sc/Mod quasi 

Lucariello, 2012-a RC-St I -0,242 0,299 23 22 3 TD Lang Researcher 10,6 4 Infer, Im Mod random 

Lucariello, 2012-b SA I 1,426 0,334 23 22 3 TD Lang Researcher 10,6 4 Infer, Im Mod random 

Lundberg, 2013 RC-RD I -0,441 0,320 20 20 6-12 LD Lang Teacher 8 8 Pred, Quest, SumD, CDS Sc/Mod/GW quasi 

Mason, 2013-a RC-St I 0,795 0,311 29 18 4 LA Lang Researcher 10 9 
Pred, Goal, SumD, Infer, 
CDS, SumA Sc/Mod random 

Mason, 2013-b RC-St D 0,543 0,305 29 18 4 LA Lang Researcher 10 9 
Pred, Goal, SumD, Infer, 
CDS, SumA Sc/Mod random 

McCown, 2014-e SR I -0,034 0,207 58 39 5 TD Cont Researcher 12 Pred, SumD, CDS, SumA GW quasi 

McCown, 2014-a RC-St I 0,714 0,213 58 39 5 TD Cont Researcher 12 Pred, SumD, CDS, SumA GW quasi 

McKeown, 2009-a RC-RD I -0,109 0,231 37 38 5 TD Lang Teacher 7,25 
Pred, Quest, SumD, Infer, 
CDS no random 

McKeown, 2009-d SA I 0,194 0,232 37 38 5 TD Lang Teacher 7,25 
Pred, Quest, SumD, Infer, 
CDS no random 

McKeown, 2009-e SK I 0,422 0,232 39 37 5 TD Lang Teacher 7,25 
Pred, Quest, SumD, Infer, 
CDS no random 

Miller, 2011-a RC-RD I -0,011 0,325 20 18 3-8 LD Lang Teacher 9 3 SumD Sc/Mod random 

Miller, 2011-g RC-RD D 0,644 0,333 20 18 3-8 LD Lang Teacher 9 3 SumD Sc/Mod random 

Ng, 2013-a RC-St I 0,789 0,330 22 18 5 LA Lang Teacher 6 6 TS no quasi 

Ng, 2013-b RC-St I 0,642 0,323 23 18 5 LA Lang Teacher 6 6 TS no quasi 

Ng, 2013-c RC-RD I 0,508 0,309 27 18 5 LA Lang Teacher 6 6 TS no quasi 

Orbea, 2010-a RC-St I 0,284 0,131 118 117 3-4 TD Lang Teacher 8 8 Pred, SumD, Infer, CDS, TS Sc quasi 

Orbea, 2010-b RC-St I 0,170 0,135 115 107 3-4 TD Lang Teacher 8 8 Pred, SumD, Infer, CDS, TS Sc quasi 

Ponce, 2012 RC-St I 0,414 0,116 742 83 4 TD Lang Teacher 45 25 Quest, SumD, UII, TS, Pph no quasi 



 

Proctor, 2011 RC-St I -0,013 0,129 129 111 5 TD Lang Teacher 
26,6

7 16 Pred, Quest, SumD, CDS no random 

Radcliffe, 2008-a RC-RD I 1,300 0,312 23 27 6 TD Cont Teacher 999 5 
Pred, Goal, Quest, SumD, 
Infer, GO Sc/Mod quasi 

Radcliffe, 2008-b SR I 0,741 0,293 23 27 6 TD Cont Teacher 999 5 
Pred, Goal, Quest, SumD, 
Infer, GO Sc/Mod quasi 

Redford, 2012-a RC-RD I 0,001 0,239 39 32 7 TD Lang Teacher 
0,87

5 1 GO no random 

Reis, 2008-a RC-St I -0,017 0,099 251 173 3-5 TD Lang Teacher 70 14 Pred, Infer, CDS Sc/Mod/GW random 

Reis, 2008-b RC-St I 0,367 0,181 56 70 3-5 TD Lang Teacher 70 14 Pred, Infer, CDS Sc/Mod/GW random 

Reis, 2011-a RC-St I -0,110 0,127 148 106 3-5 TD Lang Teacher 110 22 Pred, Infer, CDS Sc/Mod/GW random 

Reis, 2011-b RC-St I -0,030 0,109 175 161 3-5 TD Lang Teacher 110 22 Pred, Infer, CDS Sc/Mod/GW random 

Reis, 2011-c RC-St I 0,110 0,136 108 109 3-5 TD Lang Teacher 110 22 Pred, Infer, CDS Sc/Mod/GW random 

Reis, 2011-d RC-St I -0,010 0,135 136 91 3-5 TD Lang Teacher 110 22 Pred, Infer, CDS Sc/Mod/GW random 

Reis, 2011-e RC-St I 0,270 0,160 82 76 3-5 TD Lang Teacher 110 22 Pred, Infer, CDS Sc/Mod/GW random 
Rojas-Drummond, 
2014 RC-RD I 1,917 0,221 60 60 5 TD Lang Teacher 27 28 SumD, Infer, TS Sc/GW quasi 
Schünemann, 2013-
a RC-St I 0,109 0,155 127 62 5 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod/GW quasi 
Schünemann, 2013-
b RC-St D -0,038 0,155 127 62 5 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod/GW quasi 
Schünemann, 2013-
c RC-St I 0,441 0,159 117 62 5 TD Lang Researcher 10,5 7 

Pred, Goal, Quest, SumD, 
CDS Sc/Mod/GW quasi 

Schünemann, 2013-
d RC-St D 0,058 0,157 117 62 5 TD Lang Researcher 10,5 7 

Pred, Goal, Quest, SumD, 
CDS Sc/Mod/GW quasi 

Schünemann, 2013-
e SA I 0,347 0,156 127 62 5 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod/GW quasi 

Schünemann, 2013-f SA D 0,142 0,155 127 62 5 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod/GW quasi 
Schünemann, 2013-
g SA I 0,339 0,158 117 62 5 TD Lang Researcher 10,5 7 

Pred, Goal, Quest, SumD, 
CDS Sc/Mod/GW quasi 

Schünemann, 2013-
h SA D 0,485 0,159 117 62 5 TD Lang Researcher 10,5 7 

Pred, Goal, Quest, SumD, 
CDS Sc/Mod/GW quasi 

Simmons, 2010 RC-St I 0,021 0,086 324 232 4 TD Cont Teacher 27 18 Quest, SumD Sc/Mod/GW random 

Simmons, 2014-a RC-St I 0,034 0,066 489 432 7-10 TD Lang Teacher 40,5 18 
Pred, Quest, SumD, Infer, 
CDS, GO, SumA Sc/Mod/GW random 

Simmons, 2014-b RC-RD I 0,069 0,072 409 368 7-10 TD Lang Teacher 40,5 18 
Pred, Quest, SumD, Infer, 
CDS, GO, SumA Sc/Mod/GW random 

Souvignier, 2006-a RC-St I -0,022 0,150 95 84 5 TD Lang Teacher 15 20 
PK, Quest, SumD, CDS, UII, 
Im, Memo Sc/Mod/GW quasi 

Souvignier, 2006-b RC-St D 0,258 0,150 95 84 5 TD Lang Teacher 15 20 
PK, Quest, SumD, CDS, UII, 
Im, Memo Sc/Mod/GW quasi 

Souvignier, 2006-c SK I 0,384 0,151 95 84 5 TD Lang Teacher 15 20 
PK, Quest, SumD, CDS, UII, 
Im, Memo Sc/Mod/GW quasi 

Souvignier, 2006-d SK D 0,297 0,151 94 84 5 TD Lang Teacher 15 20 
PK, Quest, SumD, CDS, UII, 
Im, Memo Sc/Mod/GW quasi 

Souvignier, 2006-g RC-St I -0,046 0,137 146 84 5 TD Lang Teacher 15 20 
PK, Quest, SumD, CDS, UII, 
Im, Memo Sc/Mod/GW quasi 

Souvignier, 2006-h RC-St D 0,105 0,137 146 84 5 TD Lang Teacher 15 20 
PK, Quest, SumD, CDS, UII, 
Im, Memo Sc/Mod/GW quasi 

Souvignier, 2006-i SK I 0,555 0,139 146 84 5 TD Lang Teacher 15 20 
PK, Quest, SumD, CDS, UII, 
Im, Memo Sc/Mod/GW quasi 



 

Souvignier, 2006-j SK D -0,009 0,137 146 84 5 TD Lang Teacher 15 20 
PK, Quest, SumD, CDS, UII, 
Im, Memo Sc/Mod/GW quasi 

Souvignier, 2006-m RC-St I -0,036 0,152 89 84 5 TD Lang Teacher 15 20 
PK, Quest, SumD, CDS, UII, 
Im, Memo Sc/Mod/GW quasi 

Souvignier, 2006-n RC-St D 0,378 0,153 89 84 5 TD Lang Teacher 15 20 
PK, Quest, SumD, CDS, UII, 
Im, Memo Sc/Mod/GW quasi 

Souvignier, 2006-o SK I 0,225 0,153 89 84 5 TD Lang Teacher 15 20 
PK, Quest, SumD, CDS, UII, 
Im, Memo Sc/Mod/GW quasi 

Souvignier, 2006-p SK D 0,084 0,152 89 84 5 TD Lang Teacher 15 20 
PK, Quest, SumD, CDS, UII, 
Im, Memo Sc/Mod/GW quasi 

Sporer, 2009a-a RC-RD I 0,428 0,148 95 91 7 TD Lang Teacher 10,5 9 Pred, SumD, SumA Sc/Mod/GW random 

Sporer, 2009a-b RC-St I 0,372 0,148 95 91 7 TD Lang Teacher 10,5 9 Pred, SumD, SumA Sc/Mod/GW random 

Sporer, 2009a-c SA I 0,228 0,147 95 91 7 TD Lang Teacher 10,5 9 Pred, SumD, SumA Sc/Mod/GW random 

Sporer, 2009a-e SK I 0,244 0,147 95 91 7 TD Lang Teacher 10,5 9 Pred, SumD, SumA Sc/Mod/GW random 

Sporer, 2009a-g SR I 0,221 0,147 95 91 7 TD Lang Teacher 10,5 9 Pred, SumD, SumA Sc/Mod/GW random 

Sporer, 2009b-aa RC-St D 0,037 0,178 60 66 3-6 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod/GW random 

Sporer, 2009b-b SA I 0,536 0,201 42 66 3-6 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod/GW random 

Sporer, 2009b-cc SA D 0,230 0,198 42 66 3-6 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod random 

Sporer, 2009b-e RC-RD I 1,219 0,214 42 66 3-6 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod/GW random 

Sporer, 2009b-g SA I 0,879 0,187 60 66 3-6 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod/GW random 

Sporer, 2009b-gg RC-St D 0,058 0,197 42 66 3-6 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod random 

Sporer, 2009b-l SA I 0,538 0,201 42 66 3-6 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod random 

Sporer, 2009b-q SA D 0,544 0,201 42 66 3-6 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod/GW random 

Sporer, 2009b-t RC-RD D 1,043 0,210 42 66 3-6 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod/GW random 

Sporer, 2009b-u RC-St D 0,403 0,199 42 66 3-6 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod/GW random 

Sporer, 2009b-w SA D 0,558 0,182 60 66 3-6 TD Lang Researcher 10,5 7 Pred, Quest, SumD, CDS Sc/Mod/GW random 

Sung, 2008-j SA I 1,305 0,272 31 35 6 HA Lang Researcher 
18,3

3 11 
Quest, SumD, Infer, CDS, UII, 
GO Sc/Mod random 

Sung, 2008-m RC-St I 0,468 0,254 34 30 6 LA Lang Researcher 
18,3

3 11 
Quest, SumD, Infer, CDS, UII, 
GO Sc/Mod random 

Sung, 2008-u SA I 1,247 0,274 34 30 6 LA Lang Researcher 
18,3

3 11 
Quest, SumD, Infer, CDS, UII, 
GO Sc/Mod random 

Wijekumar, 2012-a RC-St I 0,255 0,040 
128

0 1300 4 TD Lang Teacher 
17,2

7 28 SumD, TS, HW Sc/Mod random 

Wijekumar, 2012-c SA I 1,473 0,048 
110

0 1080 4 TD Lang Teacher 
17,2

7 28 SumD, TS, HW, Memo Sc/Mod random 

Wijekumar, 2012-d RC-RD I 0,312 0,043 
110

0 1080 4 TD Lang Teacher 
17,2

7 28 SumD, TS, HW, Memo Sc/Mod random 

Wijekumar, 2014-a RC-St I 0,134 0,040 
125

8 1227 5 TD Lang Teacher 
24,3

75 26 SumD, TS, HW, Memo Sc/Mod random 

Wijekumar, 2014-c SA I 0,499 0,044 
115

6 1004 5 TD Lang Teacher 
24,3

75 26 SumD, TS, HW, Memo no random 

Wijekumar, 2014-d RC-RD I 0,368 0,043 
116

1 1012 5 TD Lang Teacher 
24,3

75 26 SumD, TS, HW, Memo no random 

Note: RC-RD = reading comprehension researcher-developed, RC-St = reading comprehension standardized, SA = strategic ability, SK = strategy knowledge, SR = 
strategy self-report, I = immediate posttest, D = delayed posttest, d = Cohen’s d, SE = standard error of d, LD = learning disabled, TD = typical development, LA = 
low-achievers, HA = high achievers, RD = reading disabled, Lang = language arts classes, Cont = content area classes, Hrs = total duration of intervention in hours, 
Weeks = total duration of intervention in number of weeks, Pred = predicting; PK = prior knowledge; Goal = goal setting; Quest = questioning; SumD = 



 

summarizing during reading, Infer = inferencing, CDS = comprehension directed strategies; UII = underline important information, GO = graphic organizers / visual 
representation, TS = text structure, Im = imagery, Pph = paraphrasing, HW = hinge words, SumA = summarizing after reading, Memo = memorizing, Sc= 
scaffolding, Mod = modeling, GW = group work; BUA = business-as-usual; Control = controlled control group; Random = randomized experiment; Quasi = quasi-
experiment. 



 

Appendix D 

Figure D1. Forest plot for reading comprehension standardized (immediate). Forest plot showing standardized 
mean differences (SMDs) and 95% confidence intervals (CIs) of individual studies and a summary effect 
(represented by a diamond). 
 

Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard Lower Upper Relative 
in means error limit limit weight

Aaron, 2008 0,458 0,181 0,103 0,813 1,57
Alfassi, 2009-a 0,054 0,187 -0,312 0,421 1,50
Allor, 2010 -0,035 0,263 -0,552 0,481 0,89
Andreassen, 2012-a 0,007 0,153 -0,294 0,307 1,94
Calhoon, 2005 0,624 0,333 -0,028 1,276 0,60
Cantrell, 2010-a 0,218 0,116 -0,010 0,446 2,62
Cantrell, 2010-e 0,076 0,107 -0,134 0,286 2,82
Chambers-Cantrell, 2016-a 0,151 0,060 0,034 0,268 4,02
Chambers-Cantrell, 2016-b 0,096 0,060 -0,021 0,213 4,02
Denton, 2008 0,030 0,325 -0,607 0,666 0,62
Elbro, 2013-a 0,438 0,137 0,169 0,707 2,21
Faggella-Luby, 2011-a 0,232 0,374 -0,501 0,965 0,48
Faggella-Luby, 2011-d 1,055 0,375 0,319 1,790 0,48
Fang, 2010 0,504 0,136 0,238 0,770 2,24
Fogarty, 2014-a 0,062 0,068 -0,072 0,196 3,79
Graves, 2011a-a 0,101 0,278 -0,445 0,646 0,81
Graves, 2011a-b 0,061 0,310 -0,546 0,668 0,68
Graves, 2011b -0,042 0,289 -0,609 0,524 0,76
Guthrie, 2009-a 0,529 0,213 0,112 0,947 1,24
Guthrie, 2009-b 0,963 0,278 0,419 1,508 0,81
Kim, 2006-a 0,456 0,348 -0,226 1,138 0,55
Klingner, 2004 0,155 0,138 -0,116 0,426 2,19
Lee, 2014 0,383 0,197 -0,003 0,769 1,39
Lovett, 2012 0,371 0,139 0,098 0,644 2,17
Lucariello, 2012-a -0,242 0,299 -0,829 0,344 0,72
Mason, 2013-a 0,795 0,311 0,185 1,404 0,67
McCown, 20140-a 0,714 0,213 0,296 1,132 1,24
Ng, 2013-a 0,789 0,330 0,143 1,436 0,61
Ng, 2013-b 0,642 0,323 0,010 1,275 0,63
Orbea, 2010-a 0,284 0,131 0,027 0,541 2,32
Orbea, 2010-b 0,170 0,135 -0,094 0,434 2,26
Ponce, 2012 0,414 0,116 0,186 0,642 2,62
Proctor, 2011 -0,013 0,129 -0,266 0,241 2,35
Reis, 2008-a -0,017 0,099 -0,210 0,177 3,02
Reis, 2008-b 0,367 0,181 0,013 0,722 1,57
Reis, 2011-a -0,110 0,127 -0,360 0,140 2,40
Reis, 2011-b -0,030 0,109 -0,244 0,184 2,78
Reis, 2011-c 0,110 0,136 -0,156 0,376 2,24
Reis, 2011-d -0,010 0,135 -0,275 0,255 2,24
Reis, 2011-e 0,270 0,160 -0,043 0,583 1,84
Schünemann, 2013-a 0,109 0,155 -0,194 0,413 1,92
Schünemann, 2013-c 0,441 0,159 0,129 0,752 1,86
Simmons, 2010 0,021 0,086 -0,148 0,189 3,33
Simmons, 2014-a 0,034 0,066 -0,095 0,164 3,85
Souvignier, 2006-a -0,022 0,150 -0,315 0,272 2,00
Souvignier, 2006-g -0,046 0,137 -0,314 0,223 2,22
Souvignier, 2006-m -0,036 0,152 -0,334 0,262 1,96
Sporer, 2009a-b 0,372 0,148 0,083 0,662 2,03
Sung, 2008-a 0,160 0,247 -0,324 0,644 0,99
Sung, 2008-m 0,468 0,254 -0,030 0,965 0,94
Wijekumar, 2012-a 0,255 0,040 0,178 0,333 4,50
Wijekumar, 2014-a 0,134 0,040 0,056 0,213 4,49

0,186 0,027 0,132 0,240

-2,00 -1,00 0,00 1,00 2,00



 

Figure D2. Forest plot for researcher-developed reading comprehension (immediate). Forest plot showing 
standardized mean differences (SMDs) and 95% confidence intervals (CIs) of individual studies and a summary 
effect (represented by a diamond). 

 

 
Figure D3. Forest plot for strategic ability (immediate). Forest plot showing standardized mean differences 
(SMDs) and 95% confidence intervals (CIs) of individual studies and a summary effect (represented by a 
diamond). 
 

Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard Lower Upper Relative 
in means error limit limit weight

Alfassi, 2009-b 0,237 0,188 -0,130 0,605 4,40
Andreassen, 2012-b 0,440 0,155 0,136 0,744 4,89
Berkeley 2011-a 0,465 0,120 0,230 0,700 5,41
DiCecco, 2002-a -0,490 0,435 -1,342 0,362 1,85
Durukan, 2011-a 1,532 0,340 0,866 2,198 2,56
Fogarty, 2014-b 0,049 0,068 -0,085 0,183 6,06
Guthrie, 2004-a 0,435 0,132 0,177 0,693 5,24
Guthrie, 2014-i 0,130 0,085 -0,036 0,297 5,87
Jitendra, 2000a 1,675 0,406 0,880 2,471 2,04
Lau, 2007-h 0,296 0,253 -0,200 0,791 3,50
Lederer, 2000-a 0,347 0,179 -0,004 0,698 4,53
Lubliner, 2005 0,324 0,216 -0,100 0,748 3,99
Lundberg, 2013 -0,441 0,320 -1,068 0,186 2,75
McKeown, 2009-a -0,109 0,231 -0,562 0,344 3,78
Miller, 2011-a -0,011 0,325 -0,648 0,626 2,70
Ng, 2013-c 0,508 0,309 -0,098 1,113 2,86
Radcliffe, 2008-a 1,300 0,312 0,688 1,911 2,83
Redford, 2012-b 0,315 0,273 -0,221 0,851 3,25
Rojas-Drummond, 2014 1,917 0,221 1,485 2,349 3,93
Simmons, 2014-b 0,069 0,072 -0,072 0,210 6,02
Sporer, 2009a-a 0,428 0,148 0,137 0,719 4,99
Sporer, 2009b-e 1,219 0,214 0,800 1,639 4,02
Wijekumar, 2012-d 0,312 0,043 0,228 0,397 6,27
Wijekumar, 2014-d 0,368 0,043 0,283 0,453 6,27

0,431 0,070 0,294 0,569

-2,00 -1,00 0,00 1,00 2,00

Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard Lower Upper Relative 
in means error limit limit weight

Andreassen, 2012-c 0,293 0,149 -0,000 0,585 6,36
Elbro, 2013-c 0,674 0,139 0,401 0,947 6,41
Faggella-Luby, 2011-b 0,602 0,381 -0,144 1,348 4,67
Kim, 2006-b 0,951 0,362 0,240 1,661 4,81
Lau, 2007-a 1,272 0,270 0,742 1,802 5,53
Lucariello, 2012-b 1,426 0,334 0,772 2,081 5,03
McKeown, 2009-d 0,194 0,232 -0,259 0,648 5,82
Schünemann, 2013-e 0,347 0,156 0,041 0,653 6,32
Schünemann, 2013-g 0,339 0,158 0,029 0,649 6,31
Sporer, 2009a-c 0,228 0,147 -0,061 0,516 6,37
Sporer, 2009b-b 0,536 0,201 0,143 0,929 6,04
Sporer, 2009b-g 0,879 0,187 0,513 1,245 6,13
Sporer, 2009b-l 0,538 0,201 0,145 0,932 6,04
Sung, 2008-i 2,295 0,317 1,673 2,917 5,16
Sung, 2008-u 1,247 0,274 0,711 1,784 5,50
Wijekumar, 2012-c 1,473 0,048 1,379 1,568 6,75
Wijekumar, 2014-c 0,499 0,044 0,413 0,585 6,76

0,786 0,147 0,498 1,074

-2,00 -1,00 0,00 1,00 2,00



 

 
Figure D4. Forest plot for strategy knowledge (immediate). Forest plot showing standardized mean differences 
(SMDs) and 95% confidence intervals (CIs) of individual studies and a summary effect (represented by a 
diamond). 

 
 

 
Figure D5. Forest plot for strategy-use self-report (immediate). Forest plot showing standardized mean 
differences (SMDs) and 95% confidence intervals (CIs) of individual studies and a summary effect (represented 
by a diamond). 

 
 
 

 

  

Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard Lower Upper Relative 
in means error limit limit weight

McKeown, 2009-e 0,422 0,232 -0,032 0,877 9,15

Souvignier, 2006-c 0,384 0,151 0,088 0,680 21,57

Souvignier, 2006-i 0,555 0,139 0,282 0,828 25,37

Souvignier, 2006-o 0,225 0,153 -0,074 0,524 21,16

Sporer, 2009a-e 0,244 0,147 -0,044 0,533 22,74

0,366 0,070 0,228 0,503

-2,00 -1,00 0,00 1,00 2,00

Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard Lower Upper Relative 
in means error limit limit weight

Berkeley 2011-c 0,789 0,117 0,559 1,018 19,80

Cantrell, 2010-b 0,232 0,160 -0,082 0,546 17,63

Cantrell, 2010-f 0,232 0,160 -0,082 0,546 17,63

McCown, 2014-e -0,034 0,207 -0,440 0,371 15,25

Radcliffe, 2008-b 0,741 0,293 0,166 1,315 11,38

Sporer, 2009a-g 0,221 0,147 -0,067 0,510 18,31

0,358 0,139 0,085 0,630

-2,00 -1,00 0,00 1,00 2,00



 

Appendix E 

 

Figure E1. Funnel plot of standard error by effect size for reading comprehension standardized (immediate).  
Note. The observed effects are represented by an open circle; imputed effects are represented by a filled circle. 
The open diamond at the bottom represents our mean effect size, the filled diamond represents the mean effect 
size based on the total number of effects, including imputed effects.  
 

 

Figure E2. Funnel plot of standard error by effect size for researcher developed reading comprehension 
(immediate).  
Note. The observed effects are represented by an open circle; imputed effects are represented by a filled circle. 
The open diamond at the bottom represents our mean effect size, the filled diamond represents the mean effect 
size based on the total number of effects, including imputed effects.  
 



 

 

Figure E3. Funnel plot of standard error by effect size for strategic ability (immediate).  

 Note. The observed effects are represented by an open circle; imputed effects are represented by a filled 

circle. The open diamond at the bottom represents our mean effect size, the filled diamond represents the 

mean effect size based on the total number of effects, including imputed effects 

 
 


