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There is ample evidence that inference generation skill directly contributes to 

reading comprehension, as well as evidence that struggling readers make fewer 

inferences than proficient readers. This experimental study examined the effectiveness of 

a small-group inference instruction intervention on the inference generation and reading 

comprehension of struggling readers in Grades 6 and 7. The sample comprised 78 

students randomly assigned to a small-group inference instruction intervention condition 

(n = 39) or a business-as-usual comparison condition in which students received 

computer-delivered English language arts instruction via individualized learning software 

(n = 39). In the intervention condition, small groups of 3 to 6 students participated in 24, 

40-minute sessions. Instruction focused on both text-connecting inferences (e.g., pronoun 

reference, inferring word meaning from context) and gap-filling inferences (i.e., 

inferences that require students to integrate their knowledge about the world with 

information in text). Treatment effects were estimated using multiple regression analyses. 

Results indicate that membership in the Making Inferences treatment condition 

statistically significantly predicted higher outcome score for the standardized measure of 
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general reading comprehension skill, the GMRT Reading Comprehension subtest (d = 

0.60), but not for any of the three measures of inference skill. Phonemic decoding at 

pretest was a statistically significant moderator of intervention effects on the GMRT-RC, 

with treatment effects increasing as students’ levels of phonemic decoding skill 

increased. The same pattern of effects was evident for the depth of vocabulary knowledge 

moderator variables, although interaction terms were not statistically significant, p < .05: 

as student depth of vocabulary knowledge at pretest increased, the effects of inference 

instruction on the GMRT-RC were greater. Overall, students’ perceptions of the Making 

Inferences instructional treatment were positive.  
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Chapter I: Introduction 

Sixty-six percent of 8th-graders scored below the Proficient level on the most 

recent National Assessment of Educational Progress (NAEP) in reading, and 24 percent 

of students scored below the Basic level (NCES, 2015). Scoring below Basic means that 

students were unable to “locate information,” “identify statements of main idea, theme, or 

author's purpose,” “make simple inferences,” “interpret the meaning of a word as it is 

used in the text,” and/or “state judgments” (NCES, 2015). Average reading scores for 

English Learners (ELs) on the 2012 NAEP were significantly lower than average scores 

for non-ELs (NCELA, 2015). The gap in reading scores between ELs and non-ELs 

widened by grade, from 39 points in grade 4, to 45 points in grade 8, and to 53 points in 

grade 12 (NCELA, 2015). 

That so many adolescents, and particularly adolescent ELs, cannot comprehend 

grade level text is concerning, because the consequences of being a poor reader are 

serious. Reading ability predicts achievement across the content areas, including 

mathematics and science (ACT, 2006), and inadequate reading skills put adolescents at 

heightened risk for academic failure (Biancarosa & Snow, 2006). Moreover, strong 

reading comprehension is a precondition for full economic and civic participation in 21st 

century American society (Murnane, Sawhill, & Snow, 2012).  Students who have not 

had the opportunity to develop strong literacy skills risk being shut out of the economy 

and marginalized from participation in democratic deliberation and decision-making. 
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Struggling Readers in the Middle Grades 

Over the last two decades, education researchers and policy-makers have paid 

significant attention to elementary school instructional reform, with the primary goal of 

ensuring that students are equipped with the word-reading skills necessary for 

comprehension of text (Duke & Block, 2012; Lee & Spratley, 2010). Numerous 

experimental and quasi-experimental studies have been conducted with struggling readers 

in the early elementary grades. As a result, there is now increased knowledge about 

critical components of effective early reading intervention, the role of various cognitive 

processes in early reading, and the extent to which particular instructional practices are 

associated with improved outcomes on measures of word reading, fluency, vocabulary 

knowledge, and comprehension (Vaughn et al., 2015).  

Less is known, however, about effective instruction for struggling readers in the 

middle grades (Wanzek, Vaughn, Roberts, & Fletcher, 2011). This is problematic, 

because a student’s school attendance, behavior, and academic performance in the middle 

grades strongly impacts his or her likelihood of graduating from high school (Balfanz, 

Herzog & Mac Iver, 2007). As Balfanz (2009) points out, it is in the middle grades that 

“achievement gaps become achievement chasms: while some students make impressive 

gains, many others leave the middle grades further behind than when they entered” (p. 6). 

If we want to close widening achievement gaps and improve reading achievement for all 

students, it may make most sense to focus on instruction in the middle grades. 

During the transition to middle school, reading demands increase dramatically.  
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Students must grapple with more complex texts that require frequent inferences, include 

information irrelevant to the main ideas, and contain a tremendous density of ideas within 

individual sentences and paragraphs (Lee & Spratley, 2010). At the same time, formal 

literacy instruction largely disappears (Kamil et al., 2008). The expectation is that readers 

in Grades 6 through 12 are no longer “learning to read,” but rather “reading to learn” 

(Chall, Jacobs, & Baldwin, 1990; Chall and Jacobs, 2003), rendering further reading 

instruction unnecessary. As a result of this perception,  

Students with marginal reading skills, and good readers with limited knowledge stores, 
encounter new and often insurmountable tasks. No one teaches them how to read science 
or history, often because their history and science teachers are unaware of the degree to 
which the literacy demands of their texts deviate from those of books read earlier, but 
also because they do not know how to teach reading. (Murnane et al., 2012, p. 9) 

The same is true even in English language arts classrooms. Frequently, underprepared 

middle school teachers read complex texts aloud to struggling readers rather than 

supporting their independent reading; many teachers circumvent the need to read 

altogether by adjusting assignments or methods of presenting content (e.g., Kamil et al., 

2008; Schoenbach, Greenleaf, Cziko, & Hurwitz, 1999; Swanson, 2008).  

The pace at which students are able to make gains in reading slows considerably 

and reading deficits become more difficult to remediate as students progress through the 

grades. Bloom, Hill, Black, and Lipsey (2008) computed average gains for a diverse 

national sample of students over one academic year on seven nationally normed measures 

of reading achievement, and found that annual growth effect sizes ranged from g = 0.40 

for students in Grade 4 to g = 0.26 for students in Grade 8, with effects decreasing in a 

linear fashion as grade level increased. In a meta-analysis of extensive reading 
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interventions (i.e., interventions that provided at least 75 sessions) for students in Grades 

4 through 12, Wanzek et al. (2013) reported a mean effect size of g = 0.10 across all 

reading comprehension outcomes; this was less than half the mean effect size achieved as 

a result of extensive interventions with students in Grades K through 3 (Wanzek & 

Vaughn, 2007). A separate meta-analysis of interventions for struggling readers in 

Grades 4 through 12 (Scammacca, Roberts, Vaughn, & Stuebing, 2013) yielded a mean 

effect of g = 0.21 for standardized reading outcomes. More importantly, Scammacca and 

colleagues (2013) report that mean effects for studies published between 1980 and 2004 

were statistically significantly different from mean effects for the group of studies 

published earlier. For the higher-quality, more rigorous studies published between 1980 

and 2004, the mean effect size was g = 0.13 for standardized reading outcomes. 

The combination of increased reading demands and increased difficulty of 

remediating reading deficits suggests the importance of developing and refining intensive 

reading interventions for middle grades readers within a response-to-intervention 

framework (Vaughn et al., 2015). Small-group, intensive intervention for middle school 

students who are struggling readers has been shown to be effective despite the inherent 

challenges (e.g., Vaughn et al., 2010; Vaughn et al., 2012). On the other hand, attempting 

to remediate entrenched reading difficulties within a whole class setting in the context of 

Tier 1 instruction has proven less possible than hoped (Fuchs & Fuchs, 2014).  
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English Learners in the Middle Grades 

English learners (ELs) constitute 9.2% of the national enrollment in public 

elementary and secondary schools (Kena et al., 2015).  In California and Texas alone, 

over 2.36 million students were served in EL special language programs during the 2014-

2015 school year (Texas Education Agency, n.d.; California Department of Education, 

n.d.). Moreover, the population of EL students is growing considerably faster than that of 

other populations nationally: between 1995 and 2010, the growth rate of the EL 

population nationwide was 63.5%, whereas the growth rate of the student population 

overall was just over 4% (National Clearinghouse for English Acquisition & Instruction 

Educational Programs [NCELA], 2011).   

Students who are English learners develop oral language and literacy skills in a 

second language while simultaneously developing their first language (Denton, Wexler, 

Vaughn, & Bryan, 2008). They are also expected to learn academic content. Even when 

students from language minority homes have learned to communicate proficiently in 

English, they often continue to struggle with the academic language and domain-specific 

vocabulary knowledge required to comprehend content-area and literary texts (August & 

Shanahan, 2006; Rivera et al., 2008). These academic and domain-specific vocabulary 

demands only increase as students progress through the grades.  

As noted earlier, the challenges facing English learners in the upper elementary 

and middle grades are reflected in average reading scores for ELs on the 2012 National 

Assessment of Educational Progress (NAEP), which were significantly lower than 

average scores for non-ELs (NCELA, 2015). The gap in reading scores between ELs and 
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non-ELs widened by grade, from 39 points in grade 4, to 45 points in grade 8, and to 53 

points in grade 12 (NCELA, 2015).  

There have been various syntheses of research published within the last 15 years 

that address reading instruction for ELs in grades K-12 (e.g., Baker et al., 2014; Cheung 

& Slavin, 2012; Genesee, Lindholm-Leary, Saunders, & Christian 2006; Klingner, 

Artiles, & Barletta 2006; Richards-Tutor, Baker, Gersten, Baker, & Smith 2015; 

Shanahan & Beck, 2006). Previous reviews have observed effects of literacy instruction 

on reading and writing outcomes that are positive but somewhat smaller than those 

reported for comparable studies among non-ELs, especially within the domain of reading 

comprehension (Shanahan & Beck, 2006). In the review published by Shanahan and 

Beck (2006), the one exception was vocabulary instruction: explicit vocabulary 

instruction with ELs had bigger impacts on reading outcomes than was reported in 

National Reading Panel (2000) studies among non-ELs.  

Reviews of research published before 2010 identified several promising literacy 

instructional practices for use with ELs, including: rich, intensive vocabulary instruction 

(Klingner et al., 2006; Shanahan & Beck 2006); combining “interactive and direct 

approaches” to instruction (Genesee et al., 2006, p. 140), meaning that students receive 

direct, explicit instruction in specific skills at the same time that they have opportunities 

to practice and apply these skills in interaction with teachers and peers; and fostering 

“high quality exchanges between teachers and pupils” (Genesee et al., 2006, p. 203). 

However, due to a paucity of studies, variability in study designs, methodological issues 

(e.g., a lack of random assignment) and definitional issues (e.g. lack of clarity related 
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both to English language status of participants and to the content of instruction in both 

treatment and comparison conditions), these early reviews acknowledged the difficulty of 

generalizing from study findings.  

More recently, Cheung and Slavin (2012) identified whole-school and whole-

class interventions with good evidence of effectiveness for ELs in the elementary and 

middle grades, including Success for All, cooperative learning, and direct instruction. A 

review conducted by Richards-Tutor and her colleagues (2015) synthesizes and meta-

analyzes the results of 12 experimental studies published between 2000 and 2012 that 

evaluate the effects of reading interventions for ELs at risk for experiencing academic 

difficulties. Among the studies included in the Richards-Tutor et al. (2015) synthesis, 

seven were conducted in kindergarten and first grade; these seven studies produced 

statistically significant, positive effects (ES range, 0.58–0.91) for interventions targeting 

beginning reading skills. However, there were mostly null effects for the three 

interventions conducted with a sample for which at least 50% of participants were in 

Grades 4-8 (i.e., differences between groups were not statistically significant on 88%, or 

23 out of 26, reading outcomes measured).  

When intervening to remediate reading comprehension difficulties among middle 

school struggling readers, then, there is a need to consider language status. Prior research 

demonstrates the promise of reading instruction for ELs that emphasizes acquisition of 

academic vocabulary and provides frequent opportunities to respond within partnerships 

and/or small groups. Although a previous meta-analysis observed smaller effects of 

reading comprehension instruction for ELs compared with effect sizes reported for 
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comparable studies among non-ELs (Shanahan & Beck, 2006), there are a number of 

studies that suggest that high-quality, intensive reading comprehension instruction can 

significantly improve reading comprehension for ELs in the middle grades (e.g., Jimenez, 

1997; Klingner & Vaughn, 1996; Saenz et al., 2005).   

Reading Comprehension Instruction Informed by Models of Reading 

Comprehension 

In addition to providing high-quality, intensive instruction, it may be necessary to 

provide a different kind of reading comprehension instruction than that tested in 

intervention research conducted in recent decades. In 2014, Compton and colleagues 

noted a “growing skepticism among researchers over our present prescription of strategy-

based instruction to improve the comprehension skill of children with reading 

disabilities” (Compton, Miller, Elleman & Steacy, 2014, p. 56). They called into question 

what they saw as an overreliance on instruction designed to foster active engagement 

with text. They claimed that their intent was  

not to argue against the positive role strategy instruction may play in increasing 
engagement with text but instead to highlight unforeseen consequences associated with 
this type of instruction. (Compton et al., 2014, p. 64) 

 
More specifically, they argued that strategy instruction in its truest form ignores the 

fundamental role of reader knowledge in constructing the situation model, and may result 

in low-level text representations that lack what is necessary to construct a deep 

understanding of the meaning of the text. 

Deep level understanding of a text, on the other hand, goes beyond the text in nontrivial 
ways, requiring the construction of meaning through inference making, not just passive 
absorption of information. (Compton et al., 2014, p. 64) 
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The present intervention is an effort to heed this call to develop and refine reading 

comprehension interventions for middle school struggling readers that are theoretically 

grounded and focused on deep construction of meaning through inference making.  

Statement of Purpose 

The purpose of this study was to expand the research base on inference instruction 

for struggling and/or EL readers in the middle grades by determining the relative effects 

of a small group, 14-week inference instruction intervention and a business-as-usual 

comparison condition on measures of inference generation and reading comprehension. 

The study also undertook to determine the effects of potential moderators of the 

effectiveness of inference instruction, including student word reading skill, depth of 

vocabulary knowledge, inference skill, academic enabling behaviors, and levels of 

inattention at pretest.  

Research Questions 

The following primary and secondary research questions guided this study: 

Primary 

1. What is the effect of a small-group inference instruction intervention, compared to 

typical practice reading instruction, on measures of inference generation skill for 

6th and 7th-grade struggling readers? 
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2. What is the effect of a small-group inference instruction intervention, compared to 

typical practice reading instruction, on a standardized measure of general reading 

comprehension for 6th and 7th-grade struggling readers?  

Secondary 

1. To what extent does student word reading skill at pretest moderate the 

effectiveness of a small-group inference instruction intervention for 6th and 7th-

grade struggling readers?  

2. To what extent does student depth of vocabulary knowledge at pretest moderate 

the effectiveness of a small-group inference instruction intervention for 6th and 

7th-grade struggling readers? 

3. To what extent does student oral language inference making skill at pretest 

moderate the effectiveness of a small-group inference instruction intervention for 

6th and 7th-grade struggling readers? 

4. To what extent do student academic enabling behaviors (i.e., motivation, 

engagement, interpersonal skills, and study skills) at pretest moderate the 

effectiveness of a small-group inference instruction intervention for 6th and 7th-

grade struggling readers?  

5. To what extent does student inattention at pretest moderate the effectiveness of a 

small-group inference instruction intervention for 6th and 7th-grade struggling 

readers? 

6. What were students’ perceptions of the Making Inferences instructional 

treatment? 
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Chapter II: Review of Literature 

This chapter reviews literature on the relationship between inference making and 

reading comprehension and summarizes what is known about when readers generate 

inferences of different types. The chapter includes a synthesis of research on inference 

instruction for struggling readers; this synthesis seeks to identify features of inference 

instruction that have been associated with improved reading outcomes for this population 

of students. The review of literature concludes with a summary of what the research 

suggests in regards to potential moderators of the effects of inference instruction. 

The Relationship Between Inference Making and Reading Comprehension  

Most cognitive models of reading comprehension, including the Construction-

Integration model (Kintsch, 1988), the Landscape model (van den Broek, Young, Tzeng, 

& Linderholm, 1999), and the Structure Building Framework (Gernsbacher, 1990) 

describe inference making as central to the process of comprehending text. In these 

cognitive models, reading with comprehension involves constructing a coherent 

representation of the text in memory. Kintsch and van Dijk (Kintsch & van Dijk, 1978; 

van Dijk & Kintsch, 1983) distinguished between three levels of text representation: the 

reader begins by accessing word meanings and syntactic knowledge (the surface level 

representation); next, he or she attends to information that is explicit in the text (the text-

level representation); finally, the reader retrieves general and topic-specific knowledge 

from memory and integrates this knowledge with information in the text to create a more 

complete representation of the situation that the text describes (the situation model). Rapp 
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and colleagues describe a situation model as a “network, with nodes that depict individual 

facts and events, and connections that depict meaningful relations between them” (Rapp, 

van den Broek, McMaster, Kendeou, & Espin, 2007, p. 292). The coherence of the model 

reflects the degree to which appropriate, meaningful connections are established between 

separate pieces of information in the text and between information in the text and the 

reader’s prior knowledge. To read with understanding, the reader not only has to 

remember literal details, but also to generate inferences in order to discover implicit 

meanings and create a coherent situation model. 

At least one prominent component skills model also attests to the importance of 

inference making in the context of reading comprehension. The Direct and Inferential 

Mediation or DIME model (Cromley & Azevedo, 2007) not only tests the degree to 

which hypothesized component skills of reading comprehension (i.e., vocabulary 

knowledge, general background knowledge, inference making, reading strategy use, and 

word decoding) predict reading comprehension skill, but also investigates the indirect 

relationships between these constructs; that is, it asks whether the relationship of each 

component skill to comprehension is mediated by other component skills. In studies of 

9th-grade students’ comprehension of informational and narrative text (Cromley & 

Azevedo, 2007), background knowledge, vocabulary knowledge, and inference making 

were directly related to reading comprehension; background knowledge and vocabulary 

knowledge were also indirectly related to reading comprehension through their impacts 

on inference making. As expected, word reading was also directly related to 

comprehension. The effects of strategy use were smaller and indirect, also through 
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inference. Another recent test of the DIME model (Ahmed, Francis, York, Fletcher, & 

Barnes, 2016) measured component skills and reading comprehension with a large 

sample of middle school and high school students. When method variance was taken into 

account (i.e., controlling for the fact that several of the tasks used reading to measure the 

component skills of reading comprehension), inference making had the largest direct 

effect on reading comprehension, followed by vocabulary (word) knowledge and 

background (world) knowledge. In fact, word and world knowledge were found to be so 

highly correlated at the latent level as to be considered one construct. Word and world 

knowledge were also indirectly related to reading comprehension through inference 

making and strategy use.  

Longitudinal studies have demonstrated the importance of inference making for 

the development of reading comprehension in primary school readers (Kendeou, Bohn-

Gettler, White, & van den Broek, 2008; Kendeou, van den Broek, White, & Lynch, 2007; 

Oakhill & Cain, 2007; Oakhill & Cain, 2012). Findings from these studies indicate that 

the ability to make inferences predicts reading comprehension even when other abilities 

and knowledge are taken into account, such as decoding, vocabulary, awareness of text 

structure, comprehension monitoring, and verbal IQ.  

Recent research cross-sectional research suggests that inference making is also 

important to reading comprehension for upper elementary, middle, and high school 

students. A dominance analysis of reading comprehension in 3rd, 7th, and 10th grade 

students found that reading fluency and verbal reasoning were the most important 

predictors at 3rd grade, but by 10th grade, a verbal/nonverbal reasoning construct was 
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alone the most important predictor of reading comprehension (Tighe & Schatschneider, 

2014). The authors concluded that inferential reasoning skills become more important as 

grade level increases. In a recent study with adolescents, Barth and colleagues (Barth, 

Barnes, Francis, York, & Vaughn, 2015) observed that the ability to make inferences and 

integrate consecutive sentences in a text was a unique predictor of comprehension above 

the single sentence level after accounting for reading fluency, vocabulary knowledge, and 

working memory. 

Finally, education policy emphasizes the importance of cultivating inferential 

reading comprehension. In order to prepare students “to enter a world in which colleges 

and businesses are demanding more than ever before,” the Common Core State Standards 

expect students to read and comprehend complex literary and informational texts 

“proficiently and independently” (National Governors Association Center for Best 

Practices, Council of Chief State School Officers [CCSSO], 2010). Students are expected 

to “read closely to determine what the text says explicitly and to make logical inferences 

from it; cite specific textual evidence when writing or speaking to support conclusions 

drawn from the text” (CCSSO, 2010). The standards require that they “determine central 

ideas or themes,” “analyze how and why individuals, events, and ideas develop and 

interact,” and “assess the ways in which point of view or purpose shapes the content and 

style of a text” (CCSSO, 2010). In other words, students are expected to analyze the 

implicit “how” and “why” of complex texts, not just to identify the explicit “who” and 

“what.” They are expected to make inferences. 
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The Relationship between Inference Making and Comprehension for Struggling 

Readers 

While children are capable of making inferences from an early age, there is 

evidence of improvement across development. In a study reported by Lynch et al. (2008), 

4-year-olds made fewer inferences about narrative themes and characters’ goals than did 

6-year-olds. Ackerman (1986) found that 6-year-olds were as sensitive as 9-year-olds to 

the need to establish local coherence in short texts, but made fewer text-connecting 

inferences than did 9-year-olds. Barnes, Dennis, and Haefele-Kalvaitis (1996) 

demonstrated substantial developmental improvements in the ability to make gap-filling 

inferences between 6 and 11 years of age, with smaller gains thereafter up to 15 years 

(the oldest age group in their study).  

Struggling readers may have more difficulty than proficient readers at generating 

inferences, and inference-making difficulty may be a cause of comprehension failure. In a 

study reported by Oakhill (1982), young readers who were good comprehenders were 

reported to routinely integrate the meanings of successive sentences, while poor 

comprehenders were less likely to do so. Older struggling readers also seem to have more 

difficulty making inferences than do their proficient reader peers. In the study reported by 

Barth et al. (2015), secondary school students with comprehension difficulties were less 

skilled than proficient comprehenders at making inferences that connected ideas within a 

text over both shorter and longer distances. In fact, the ability of students with 

comprehension difficulties to integrate two sentences when the sentences were separated 

by several other sentences was not above chance levels. In another study, students with 
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comprehension difficulties in grades 7, 9, and 11 were reported to generate fewer 

inferences and connections than their skilled reader peers (Denton et al., 2015).  

Perhaps not surprisingly, there is also evidence that less proficient readers may 

benefit more from inference instruction than their proficient reader peers. McGee and 

Johnson (2003) found that struggling readers between the ages of 6 and 9 years who were 

given explicit inference instruction showed a significantly greater improvement on a 

standardized measure of reading comprehension skill than did proficient readers who 

received the same instruction. Raphael and Pearson (1985) determined that sixth-grade 

students with low and average levels of reading comprehension skill benefitted more than 

readers at high levels of reading comprehension skill from a Question-Answer 

Relationship inference instruction intervention. Hansen and Pearson (1983) and Yuill and 

Oakhill (1988) reported similar results among 4th graders and 2nd graders, respectively.  

Inference Types  

Researchers have proposed a number of inference taxonomies (e.g., Graesser, 

Singer, & Trabasso, 1994; Pressley & Afflerbach, 1995), and consensus as to a definitive 

taxonomy has not emerged. However, many have found it useful to distinguish between 

text-connecting inferences and gap-filling inferences (Cain & Oakhill, 1999; Kispal, 

2008). Text-connecting inferences, sometimes called local, cohesive, bridging, close-to-

the-text, or inter-sentence inferences, rely on linguistic cues present in the text. An 

example is anaphor resolution: in order to form a coherent situation model of the 

sentence, “Omar gave Veronica his jacket,” the reader must infer that the “his” refers to 
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Omar. A second example of a text-connecting inference is what some researchers call 

lexical inference (e.g., Yuill & Oakhill, 1988), and others call lexical association or word-

to-text integration (Stafura & Perfetti, 2015). Lexical inference is required when a reader 

processes the following sentences:  

While Cathy was riding her bike in the park, dark clouds began to gather, and it started to 
storm. The rain ruined her beautiful sweater.  

In order to maintain text coherence, the reader has to associate the word “storm” with the 

words “dark clouds,” and the word “rain” with the word “storm”; she or he has to make 

the implicit connection that the dark clouds caused the storm, which included rain.  

A final example of a text-connecting inference is the inference of a word’s 

meaning based on context clues. Text often contains words that are unknown; word 

meanings need to be inferred from preceding or succeeding context. For example, the 

reader may infer at least part of the meaning of the word “worshipped” based on other 

words and phrases in the following text: 

But Mrs. Granger didn’t just enjoy the dictionary, she loved the dictionary—almost 
worshipped it. Her weekly vocabulary list was thirty-five words long, sometimes longer.  

Research suggests that young readers with learning disabilities have difficulty making 

these inferences for which context must be used to infer word meaning (Cain, Oakill, & 

Lemmon, 2004). 

Gap-filling inferences, sometimes called knowledge-based inferences, require the 

reader to go beyond the text and draw on topic-specific or general background 

knowledge. Some researchers distinguish between gap-filling inferences that are 
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necessary for maintaining text coherence and gap-filling inferences that are not strictly 

necessary. Bowyer-Crane and Snowling (2005) provide the following example of a 

necessary gap-filling inference: “The campfire started to burn uncontrollably. Tom 

grabbed a bucket of water” (p. 192). In order to understand why Tom grabbed a bucket of 

water, it is necessary for the reader to activate the background knowledge that water puts 

out fire, and relate the second sentence to the first by generating the inference that Tom 

grabbed the bucket of water because he was trying to put out the fire. In contrast, 

elaborative gap-filling inferences are not strictly necessary for maintaining text 

coherence. For example, it is usually not necessary for a reader to generate inferences 

about a character’s personality traits based on that character’s words or actions; it is 

likewise unnecessary to infer about the character’s motivations, intentions, or emotions. 

Nevertheless, these elaborative inferences serve to enrich the reader’s situation model. 

They may also have the potential to inform causal inferences in subsequent text, and thus 

influence text coherence during later processing cycles (van den Broek, Beker, & 

Oudega, 2015).  

Another way to categorize inference types is to consider them in relation to the 

dimensions of the situation models constructed while reading text. In their event-indexing 

theory of situation model construction, Zwaan and Radvansky (1998) propose that all 

readers attend to five different dimensions of the model: spatial, temporal, causal, 

protagonist/object, and goals or intentionality. Inferences are generated when there is a 

break in coherence in any one of these dimensions. Thus, readers must make spatial 
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inferences, temporal inferences, causal inferences, inferences around goals/intentions, 

and inferences around the traits, dispositions, and emotions of protagonists.  

Researchers have argued for the existence of additional situation model 

dimensions. According to de Vega et al. (1997), literature often exploits the dissociation 

between protagonists’ mistaken beliefs and readers’ privileged knowledge, making it 

necessary for the reader to take on at least two mental perspectives while reading. While 

further research is necessary to confirm readers’ attention to this “perspective taking” 

dimension, the discourse literature provides evidence that adult readers can activate 

knowledge related to fictional characters’ emotional states (de Vega et al., 1996, 1997; 

Gernsbacher, Goldsmith, & Robertson, 1992; Gernsbacher, Hallada, & Robertson, 1998; 

Gygax, Oakhill, & Garnham, 2003).  

Therriault and Rinck (2007) propose the demotion of the causal and 

goals/intentionality dimensions to “second order” dimensions, sub-dimensions of the 

temporal and protagonist dimensions, respectively. Citing a study conducted by Thëring, 

Grobmann, and Wender (1985), in which causal relations appear to be monitored by 

readers in the context of monitoring temporality (in the study, readers volunteered causal 

inferences even when they were only asked to make temporal ones; similarly, readers did 

better inferring implicit causal relations in text when they received prompts to monitor 

temporality than when they were prompted to monitor causality), Therriault and Rinck 

(2007) argue that causality is inextricable from temporality. Similarly, they argue that 

goals/intentionality cannot be defined without resorting to protagonist identity, trait, and 

disposition information. Therriault and Rinck (2007) conclude that only spatial, temporal, 
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and protagonist dimensions are “first order” dimensions; they see causality, 

goals/intentionality, and, potentially, objective and subjective/emotional perspective 

taking, as “second order” situation model dimensions.  

When Do Typical Adult Readers Routinely Make Inferences of Each Type? 

Just as there is no consensus as to a definitive taxonomy of inference types, there 

is also no precise consensus as to which inferences are made automatically or passively, 

and which inferences require more effortful or strategic processing. There is not yet 

agreement as to which inference types are generated online during reading, and which 

ones are mostly generated after reading, and/or only in response to prompts (Graesser et 

al., 1994; McKoon & Ratliff, 1992). According to the memory-based view of text 

processing (e.g., McKoon, Gerrig, & Greene, 1996; Myers & O’Brien, 1998), 

information read in text triggers the passive activation of associated information within 

the memory representation that the reader has constructed of the text so far, as well as 

through his or her background knowledge. In this memory-based view, the process of 

inference generation is, from start to finish, a passive process. The only inferences 

typically generated online are referential inferences and causal inferences. Referential 

inferences include all of the text-connecting inference types (anaphor resolution, lexical 

inference, and word meaning inferences) enumerated above. Causal inferences are 

usually defined as necessary gap-filling inferences that establish the explanation or 

logical antecedents of events or information in one sentence by connecting them to events 

or information in another sentence. 
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Opposed to the memory-based view is the constructionist perspective on text 

processing (Graesser et al., 1994; Long, Seely, & Oppy, 1996; Singer, Graesser, & 

Trabasso, 1994; van den Broek, Risden, & Husebye-Hartmann, 1995). According to the 

constructionist view, readers have explicit and implicit goals or standards that they 

actively attempt to satisfy when they read a text; as they read, they engage in a “search 

after meaning” (Graesser et al., 1994, p. 371). In ways that are active and strategic, 

readers use information from prior text, their developing memory representation of the 

text, and/or background knowledge in an effort to achieve these goals or standards. 

According to the constructionist view, readers generate inferences online about character 

emotions, superordinate or motivating goals, and story themes in addition to constructing 

text-connecting or referential inferences and inferences about causal antecedents. 

Van den Broek, Rapp, and Kendeou (2005), in their Landscape Model, theorize 

that readers employ both memory-based and constructionist processes in generating 

inferences as they read. More effortful, constructionist processing may be required to 

integrate information across larger chunks of text when sentences are not together in 

working memory, when the reader encounters seeming incoherence/inconsistency and 

seeks to repair coherence, and in consciously searching semantic memory when 

necessary information does not come immediately to mind. Effortful processes may also 

be activated when the reader’s purpose is to learn from text, which causes him or her to 

slow down processing in order to focus on explicitly integrating information in the text, 

updating knowledge, and possibly revising prior misconceptions in knowledge (Kendeou, 

Smith, & O’Brien, 2013). The authors of the Landscape Model maintain that readers 
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most frequently infer “those relations that most directly contribute to comprehension and 

a coherent representation of the text, namely referential and causal/logical relations” (van 

den Broek et al., 2015, p. 109-110). However, like proponents of the constructionist view, 

they also emphasize the way in which initiation of strategic inferential processing 

depends on a reader’s motivation, purpose for reading, and standard of coherence (van 

den Broek, Bohn-Gettler, Kendeou, Carlson, & White, 2011; van den Broek et al., 1995).  

A separate body of research reports differences in the extent to which readers 

spontaneously monitor changes and make inferences within each dimension of the 

situation model (e.g., causation, protagonists, goals, time, and space). There is research to 

suggest that children between the ages of 9 and 16, when given the opportunity to study a 

physical model of a space described in text prior to reading, generate spatial inferences 

while reading, and that their ability to update the situation model of the text based on 

inferred information is uniquely predictive of reading comprehension after accounting for 

word decoding (Barnes, Raghubar, Faulkner, & Denton, 2014).  However, even 

experienced adult readers who do not have the benefit of studying a map before or during 

reading seem not to routinely represent complex spatial information as part of the 

situation model (e.g., Hakala, 1999; Langston, Kramer, & Glenberg, 1998). On the other 

hand, adult readers consistently monitor the identity and traits of protagonists while they 

read (e.g., Albrecht & O-Brien, 1993; Cook, Halleran, & O’Brien, 1998; O’Brien, 

Rizzella, Albrecht, & Halleran, 1998) and they also consistently monitor temporal 

dimensions of narrative (e.g., Zwaan, Langston, & Graesser, 1995; Zwaan, Magliano, & 
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Graesser, 1995; Therriault, Rinck, & Zwaan, 2006), with the exception of research 

conducted by Scott-Rich and Taylor (2000). 

Many researchers, including the authors of the Landscape Model cited above, 

argue that the representation of causal relations between events, objects, and protagonists 

is the backbone of the situation model (Trabasso & Sperry, 1985; Trabasso & Suh, 1993; 

van den Broek et al., 2015). Indeed, there is much research to suggest that, in order to 

establish and maintain coherence during narrative reading, it may be particularly helpful 

for both children and adults to infer causal relations (Bohn-Gettler, Rapp, van den Broek, 

Kendeou, & White, 2011; Rapp, van den Broek, McMaster, Kendeou, & Espin, 2007; 

van den Broek, 1994).  

When Do Struggling Readers Make Inferences of Each Type? 

There is some evidence that struggling readers have more difficulty generating 

gap-filling inferences than they do generating text-connecting inferences. Cain and 

Oakhill (1999) found that, for 7- and 8-year-olds, the ability of poor comprehenders to 

generate text-connecting inferences was parallel to that of skilled comprehenders when 

the students were given the opportunity to look back at the text. Similarly, Bowyer-Crane 

and Snowling (2005) determined that elementary-aged, less-skilled comprehenders as old 

as 11 answered questions requiring a text-connecting inference at a level comparable to 

their skilled peers. It was with questions that required students to make gap-filling 

inferences that the performances of the less-skilled and skilled groups diverged. 

However, in research conducted by Yuill and Oakhill (Oakhill & Yuill, 1986; Yuill & 
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Oakhill, 1988), less-skilled comprehenders were poorer at generating referential 

inferences than were more-skilled comprehenders even when the text was present. 

Similarly, there is some evidence that young and/or less proficient readers 

spontaneously monitor and generate inferences within situation model dimensions to a 

different degree than do older and/or more proficient readers. Indeed, it may be that 

young readers, and particularly those with learning disabilities, prioritize monitoring the 

most dominant dimensions of a situation model (Bohn-Gettler et al., 2011; Wassenburg, 

Beker, van den Broek, van der Schoot, 2015). In a comparative study of adults and 

middle-school children, Bohn-Gettler et al. (2011) investigated reading times for 

sentences containing shifts in situational dimensions. Results showed that, whereas adults 

appeared to spontaneously monitor all situational dimensions (e.g., causation, 

protagonists, goals, time, and space), children’s reading times only increased at causal 

shifts. In another study (Wassenburg et al., 2015), authors found that study participants in 

Grades 4 and 6 were able to validate emotional and causal information when it was still 

active in working memory, but not temporal or spatial information. Moreover, when 

context and target information were more distant from each other, participants were only 

able to activate emotionally charged information.  

Certainly, it is reasonable to assume that, because tasks require less strategic 

attention and fewer cognitive resources as they become more practiced (Siegler & 

Alibali, 2005; Tronsky, 2005), inferences are generated with a greater degree of 

automaticity as readers become more experienced and/or proficient. It may also be the 
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case that, as readers become more proficient at generating inferences, cognitive capacity 

is freed up to focus on a wider variety of inference types.  

Inference Instruction for Struggling Readers 

In 2007, the UK’s National Foundation for Educational Research (NFER) was 

commissioned to conduct a review of research “on inference skills for reading, including 

the skills that constitute inferencing and how to teach them” (Kispal, 2008). The review 

produced by NFER described one intervention study in detail and briefly mentioned six 

others. However, the results of these studies were not compared in any meaningful way, 

and none of the studies examined the impact of inference instruction on struggling 

comprehenders in particular.  

In 2015, I conducted a synthesis of research in an effort to systematically examine 

and compare the results of inference instruction intervention studies that targeted 

struggling readers (Hall, 2015). A comprehensive search yielded nine studies, one of 

which employed a single-case design, and eight of which employed randomized group 

designs. The fact that only nine intervention studies met the stated selection criteria was 

perhaps the most important finding of the synthesis. Given the importance of inference 

generation to reading comprehension (e.g., Ahmed et al., 2016; Barth et al., 2015; Cain et 

al., 2004; Denton et al., 2015; Kendeou et al., 2008; Oakhill & Cain, 2012; Oakhill et al., 

2003) and the evidence that struggling readers may receive particular benefit from 

inference instruction (e.g., Hansen & Pearson, 1983; McGee & Johnson, 2003; Raphael 

& Pearson, 1985; Yuill & Oakhill, 1988), it was surprising that there were so few studies 

that investigated the impact of inference instruction on the inferential comprehension 
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skill of struggling readers. Also worthy of note was the fact that, of the eight group 

design studies that emerged from the literature in meeting selection criteria, only one 

could be judged to be of the highest quality. Most studies included in the synthesis lacked 

carefully described, reliable, and valid measures, and very few employed multiple 

measures in order to provide a balance between measures closely aligned with the 

intervention and measures of more generalized performance. 

In general, the findings of the synthesis suggested that inference instruction can 

be effective both when it targets prior knowledge activation (and teaches students to 

integrate prior knowledge with information in text) and when it focuses only on 

integrating information in text. The majority of effective interventions taught students to 

identify clues or key words in the text and to use these key words to furnish answers to 

post-reading inferential questions. Another approach that proved effective was activating 

students’ prior knowledge and teaching them how to interweave this knowledge with 

information in the text. Two studies (Holmes, 1985; Yuill & Oakhill, 1988) taught 

students to generate questions as a way of identifying gaps in text or confirming tentative 

inferences. Finally, based on results reported by McCormick and Hill (1984), simply 

giving students opportunities to answer a large number of inferential questions after 

reading may provide significant benefit in comparison to assigning mostly literal 

comprehension questions after reading, and may even be as effective as strategy 

instruction combined with fewer opportunities to answer inferential questions.  

Interventions were effective across grades 2–9, for readers with LD as well as 
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struggling readers not identified with a specific learning disability, and regardless of 

student socioeconomic status. The effectiveness of included studies did not depend on 

type of text used during instruction (narrative vs. a mixture of narrative and expository), 

or on the implementer of the intervention (a researcher vs. a classroom teacher). 

Interventions were effective when they were conducted one-on-one, in small groups of 

three to five students and in larger groups of ten students. The one study that was 

conducted in larger classes of between 23 and 28 students (McMaster et al. 2012) did not 

produce statistically significant effects in favor of either intervention condition. 

How Do Background Knowledge, Vocabulary Knowledge, and Working Memory 

Contribute to Inference Generation Skill? 

Measures of vocabulary knowledge are significantly correlated with measures of 

inference making in both children (Lynch et al., 2008; Oakhill & Cain, 2012) and adults 

(Dixon, LeFevre, & Twilley, 1988). Knowledge of word meanings may be particularly 

important in the context of text-connecting inferences (e.g., when inferring word 

meanings or resolving anaphora when synonyms, paraphrases, or category members refer 

back to an object mentioned earlier; Perfetti, Yang, & Schmalhofer, 2008). The 

production of both text-connecting and gap-filling inferences seems to draw particularly 

on readers’ depth of vocabulary knowledge, including the interrelations between words 

(Cain & Oakhill, 2014). It is in this context that it becomes difficult to distinguish 

between background or “world” knowledge, and vocabulary, or “word” knowledge. As 

noted earlier, Ahmed and colleagues (2016) found the constructs of “word” and “world” 



 28  
 

knowledge to be so correlated at the latent level as to be considered a single construct. 

Currie and Cain (2015) note,  

In the case of gap-filling inferences, one cannot infer that a furry animal that barks and 
likes going for walks is a dog unless one possesses the requisite knowledge about dogs 
and their characteristics. (p. 59) 

Currie and Cain (2015) explain that “not just knowledge of individual word meanings but 

also rich semantic networks with robust connections between the meanings of words 

associated by topic may be important for easy and accurate inference making” (p. 59). 

Working memory, a construct that refers to the memory systems used for the 

simultaneous storage and processing of information (Baddeley & Hitch, 1974), has been 

shown to explain unique variance in measures of general listening and reading 

comprehension after controlling for vocabulary in children between 4 and 10 years of age 

(Cain et al., 2004; Florit, Roch, Altoe & Levorato, 2009; Seigneuric & Ehrlich, 2005). 

Cain, Oakhill, and Lemmon (2004) found that working memory influenced inference 

making for 9- and 10- year-olds, especially when the pieces of information supporting the 

inference needed to be integrated over large units of text. It makes intuitive sense that 

working memory would be particularly important for both text-connecting and gap-filling 

inference generation; in both instances, a reader or listener needs to maintain activation of 

previously processed information while relating this to the piece of text currently being 

processed.  

However, there are other studies that do not find as much evidence for the 

contribution of working memory to inference generation or general reading 
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comprehension. Tighe and Schatschneider (2014), in their previously cited exploratory 

factor analysis investigating the contributions of various cognitive predictors to reading 

comprehension in third, seventh, and tenth graders, found the best fit for a model that 

included fluency, verbal/nonverbal reasoning, and working memory factors. However, 

the working memory factor was the least predictive of reading comprehension across all 

grade levels. Chrysochoou and Bablekou (2010) found a reduction in the influence of 

working memory on inference making between 5 and 9 years of age. In a more recent 

study, Chrysochoou and colleagues (2011) demonstrated that vocabulary fully mediated 

the relations between working memory and text-connecting inference generation and 

partially mediated the relations between working memory and gap-filling inference 

generation for typically developing 9-year-olds. Finally, in a study reported by Currie and 

Cain (2015), vocabulary was the most important factor explaining performance on 

“global coherence” or gap-filling inference measures, and vocabulary fully mediated the 

relationship between global coherence inference making and working memory for 5 and 

6-year-olds, 7 and 8-year-olds, and 9 and 10-year-olds.   

Based on these findings, Currie and Cain (2015) suggest that deep vocabulary 

knowledge may support memory in the context of inference generation. Children and 

adults with deep vocabulary knowledge may have more accurate and available 

representations of words in their long-term memory than those with poorer vocabulary 

knowledge, and this better knowledge may in turn support accurate maintenance of 

information in verbal working memory (Nation, Adams, Bowyer-Crane, & Snowling, 

1999; Walker & Hulme, 1999). Studies have shown that possession of vocabulary (or 
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word/world) knowledge in and of itself is not a sufficient condition for inference 

generation (e.g., Barnes et al., 2015; Cain, Oakhill, Barnes, & Bryant, 2001).  

Nevertheless, deep word/world knowledge may be important for inference making both 

because inferences involve activating word knowledge and also because deep word 

knowledge can help accurately maintain the contents of working memory, necessary for 

connecting disparate pieces of information in text and integrating background knowledge 

with information in text. For these reasons, we looked at depth of vocabulary knowledge 

at pretest as a potential moderator of treatment effects. 

Potential Moderators of Inference Instruction Effects 

In addition to exploring the interaction between depth of vocabulary knowledge at 

pretest and condition, we also looked at interactions between condition and pretest levels 

of word reading skill, inference skill, academic enabling skills (e.g., academic motivation 

and engagement), and attention. 

There is ample evidence to support the Simple View of Reading (Gough & 

Tunmer, 1986; Hoover & Gough, 1990), which claims that reading comprehension is the 

product of an interaction between two key components: word reading and linguistic or 

language comprehension. The word reading component encompasses efficient decoding, 

accurate sight-word recognition, fluent word reading and access to semantic information 

at the word level. Linguistic comprehension is defined as knowledge of facts and 

concepts, vocabulary, language and text structures, and integrative/inferential reasoning 

processes. Some researchers refer to linguistic comprehension as language 
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comprehension, because measures of oral language comprehension seem to capture that 

construct (e.g., Catts, Hogan, & Adlof, 2005). If the multiplicative relationship between 

word reading and linguistic comprehension described by the Simple View of Reading is 

an accurate representative of the reading process, then it would stand to reason that 

improvement in inferential comprehension skill (a key component of linguistic 

comprehension) would lead to greater improvement in reading comprehension for 

students with high levels of word reading skill than for students with low levels of word 

reading skill. Indeed, Müller, Richter, Krizen, Hecht, and Ennemoser (2015) followed an 

aptitude-treatment interaction approach to investigate the extent to which the 

effectiveness of reading comprehension strategy instruction for Grade 2 students 

depended on the students' word reading skills. Compared with students randomly 

assigned to a control group, only poor readers with routinized word recognition 

benefitted from the intervention, whereas the training was actually harmful for poor 

readers with inefficient word recognition processes. Authors concluded that reading 

comprehension strategy interventions for poor readers should be implemented in 

consideration of students' word recognition skills. Following from this evidence, in the 

present study we investigated the degree to which student word reading skill at pretest 

moderated the effectiveness of inference instruction. We hypothesized that students with 

high levels of word reading skill would receive more benefit from inference instruction 

than students with low levels of word reading skill.  

As noted in the previous section, research suggests that possession of vocabulary 

(or word/world) knowledge in and of itself is not a sufficient condition for inference 
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generation (e.g., Barnes et al., 1996; Barnes et al., 2015; Cain, Oakhill, Barnes, & Bryant, 

2001) but also that the production of both text-connecting and gap-filling inferences 

depends at least in part on readers’ depth of vocabulary knowledge, including the 

interrelations between words (Cain & Oakhill, 2014; Currie & Cain). Following this 

evidence, in the present study we investigated the degree to which student depth of 

vocabulary knowledge at pretest moderated the effectiveness of inference instruction. We 

hypothesized that students who had more depth of vocabulary knowledge at pretest 

would benefit more from inference instruction than students with less depth of 

vocabulary knowledge at pretest. 

Prior research (e.g., Hansen & Pearson, 1983; Raphael & Pearson, 1985) has 

found interaction effects between reading comprehension ability at pretest and reading 

comprehension strategy instruction such that treatment effects are greater for students  

who begin with lower levels of reading comprehension ability. This makes intuitive sense 

in that students of higher ability levels presumably already apply their knowledge of 

reading processes and strategies and tasks more successfully and thus have less “room for 

improvement.” In this study, we investigated oral language inference skill at pretest as a 

potential moderator of treatment effects. Our hypothesis was that students with low levels 

of inference skill at pretest would benefit more from treatment than students with high 

levels of inference skill at pretest, due to the fact that students with higher levels of 

inference skill were likely already employing some of the strategies and processes that 

were targeted during instruction, whereas students with lower levels of inference skill 

likely had more still to learn. However, an alternative hypothesis was based on the 
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possibility that inference instruction might trigger transfer of inference skill from oral 

language to reading; if this were to happen, then there might be a moderator effect such 

that students with higher levels of oral language inference skill at pretest might receive 

more benefit from inference instruction.  

Research demonstrates that academic engagement, motivation, and related 

constructs predict reading comprehension and/or rate of growth in reading 

comprehension skill. For example, Logan, Medford, and Hughes (2011) examined how 

cognitive and motivational factors predicted reading skill for good and poor readers ages 

9 to 11, asking specifically whether intrinsic reading motivation would explain 

significantly more variance in low ability readers' reading performance than in high 

ability readers’ performance. They found that verbal IQ explained significant variance in 

high ability readers' reading comprehension, while poor readers' reading comprehension 

was explained more by variance in their decoding skills and intrinsic motivation. In 

addition, intrinsic motivation explained significant variance in growth in reading 

comprehension skills in the low ability reading group, but not in the group of good 

readers. Wolters, Denton, York & Francis (2014) determined that motivational beliefs as 

a group, and perceived control of reading outcomes individually, predicted performance 

on a standardized measure of reading comprehension for struggling readers in Grades 7 

to 12. It stands to reason, then, that students who have high levels of motivation, 

engagement, and other academic enabling behaviors would benefit more from a 

cognitively demanding, deep comprehension-focused instructional treatment than would 

students with low levels of motivation, engagement, and other academic enabling 
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behaviors. In the present study we investigated the degree to which academic enabling 

behaviors (e.g., motivation, engagement, study skills) were statistically significant 

moderators of treatment effects. We hypothesized that students with higher levels of 

academic enabling behaviors at pretest would benefit more from treatment than those 

with low levels of academic enabling behaviors at pretest, relative to their comparison 

group peers.  

Finally, student inattention is frequently associated with poor reading 

comprehension. In their meta-analysis of the published literature since 1990, Frazier, 

Youngstrom, Glutting, and Watkins (2007) found a moderate to large discrepancy in 

academic achievement between individuals with attention-deficit hyperactivity disorder 

(ADHD) and typical controls, with standardized achievement tests—particularly reading 

measures—producing the largest effect sizes (d = 0.73). Recent studies suggest that it is 

the inattentive symptoms of ADHD, rather than hyperactive-impulsive symptoms, that 

are most directly associated with neuropsychological impairment and/or poor academic 

performance (Cain & Bignell, 2014; Chhabildas, Pennington, & Willcutt, 2001; Graetz, 

Sawyer, Hazell, Arney, & Baghurst, 2001; Todd et al., 2002). Even when attention 

difficulties are not at clinical levels of significance, they have been found to have an 

adverse effect on academic achievement (e.g., Merrell & Tymms, 2001). Rabiner, 

Malone, and the Conduct Problems Prevention Research Group (2004) determined that 

there was an interaction between Grade 1 students’ inattention and the effects of an early 

reading instructional treatment: instruction was associated with modest reading 

achievement benefits for inattentive children without early reading difficulties, and 
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substantial benefits for children with early reading difficulties who were not inattentive. 

It had no discernible impact, however, for children who were both inattentive and poor 

early readers. Similarly, Al Otaiba and Fuchs (2006), Torgesen et al. (1999), Vadasy, 

Jenkins, Antil, Wayne, and O’Connor (1997) all found that inattention and other behavior 

problems were associated with low response to reading intervention for Grade 1 students. 

For these reasons, then, we investigated the a potential interaction effect between 

inattention and inference instruction, hypothesizing that students with high levels of 

inattention would benefit less from inference instruction than students with low levels of 

inattention.
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Chapter III: Method 

The present study examined the effects of a 40-minute inference instruction 

reading intervention conducted two to three times per week for a total of 24 sessions, in 

comparison to individualized, computer-delivered typical practice reading instruction, on 

measures of inference generation and reading comprehension. Primary and secondary 

research questions were as follows: 

Primary 

1. What is the effect of a small-group inference instruction intervention, compared to 

typical practice reading instruction, on measures of inference generation skill for 

6th and 7th-grade struggling readers? 

2. What is the effect of a small-group inference instruction intervention, compared to 

typical practice reading instruction, on a standardized measure of general reading 

comprehension for 6th and 7th-grade struggling readers?  

Secondary 

1. To what extent does student word reading skill at pretest moderate the 

effectiveness of a small-group inference instruction intervention for 6th and 7th-

grade struggling readers?  

2. To what extent does student depth of vocabulary knowledge at pretest moderate 

the effectiveness of a small-group inference instruction intervention for 6th and 

7th-grade struggling readers? 
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3. To what extent does student oral language inference making skill at pretest 

moderate the effectiveness of a small-group inference instruction intervention for 

6th and 7th-grade struggling readers? 

4. To what extent do student academic enabling behaviors (i.e., motivation, 

engagement, interpersonal skills, and study skills) at pretest moderate the 

effectiveness of a small-group inference instruction intervention for 6th and 7th-

grade struggling readers?  

5. To what extent does student inattention at pretest moderate the effectiveness of a 

small-group inference instruction intervention for 6th and 7th-grade struggling 

readers? 

6. What were students’ perceptions of the Making Inferences instructional 

treatment? 

Participants 

Students 

 The school where the study was conducted is an urban public charter school in 

Central Texas serving grades 6-9. Enrollment for the 2015-2016 school year totaled 342 

students. During the 2015-2016 school year, the school population was predominantly 

Hispanic/Latino (95.0%). There were 11 African American students (3.2%), 5 Caucasian 

students (1.5%), and 1 Asian student (less than 1%). 95.0% of students were eligible to 

receive free or reduced price lunch. 64.6% had the designation Limited English Proficient 

(LEP) currently or during the prior year. 10.2% received Special Education services.  
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Of the 232 sixth and seventh-grade students enrolled at the study school, 109 

returned consent forms that provided permission for participation in the study. A total of 

85 students met the struggling reader screening criterion and were randomly assigned to 

treatment (n = 44) and comparison (n = 41) conditions. After attrition, the sample 

comprised 78 students (39 treatment, 39 comparison). According to the What Works 

Clearinghouse (Institute of Education Sciences, 2013), this combination of differential 

attrition (6.5%) and overall attrition (8%) results in low levels of potential bias. The final 

sample included twice as many seventh-graders (n = 46) as sixth-graders (n = 16), with n 

= 23 Grade 7 students and n = 16 Grade 6 students in both treatment and comparison 

groups. All students who dropped out of the study did so because of scheduling issues or 

because they were no longer enrolled in the school. The sample reflected the 

demographics of the school as a whole: of the 78 participants in the final sample, 96.2% 

were Hispanic, and 97.4% received free or reduced price lunch, 76.9% had the 

designation LEP currently or had been designated LEP during the prior year, and 11.5% 

received special education services. There were no significant differences between 

treatment and comparison conditions on demographic variables including ethnicity, free 

and reduced price lunch status, LEP status, special education status, or age. Table 3.1 

represents information about demographic characteristics of students in treatment and the 

comparison conditions. 
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Table 3.1  

Participant Demographic Information 

Group  Ethnicity 
 

FRPL LEP SED Age in 
years 

Control 

(n = 39) 

38 

(97.4%) 

38 

(97.4%) 

28 

(71.8%) 

6 

(15.4%) 

12.603 

 

Treatment 

(n = 39) 

 

37 

(94.9%) 

 

38 

(97.4%) 

 

32 

(82.1%) 

 

3 

(7.7%) 

 

12.622 

 

Total  

(N = 78) 

 

75 

(96.2%) 

 

76  

(97.4%) 

 

60 

(76.9%) 

 

9 

(11.5%) 

 

12.612 

Note. FRPL = free and reduced lunch status; LEP = with the designation Limited English Proficient 
currently or during the prior school year; SED = receiving special education services. 
 
Tutors  

Students received reading instruction from the author (a doctoral candidate in 

Special Education with 5 years of experience teaching students in the upper elementary 

grades) and two other trained tutors (one with 5 years of teaching experience and the 

other with 7 years of teaching experience and 3 years of experience as an assistant 

principal and director of special education services). The author, who developed 

intervention materials and protocols, provided 4 hours of training to the other tutors prior 

to the start of the study. Training addressed instructional strategies and materials, as well 

as the rationale for teaching particular inference types. Tutors met weekly to discuss 
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students’ progress and any questions regarding intervention delivery.  

Research Design 

The study employed a randomized control design. Well-designed and 

implemented randomized controlled trials are considered the “gold standard” for 

evaluating an intervention's effectiveness in fields such as medicine, welfare and 

employment policy, and psychology (IES, 2003). Random assignment enables 

researchers to attribute observed outcomes to the effect of the intervention itself, as 

opposed to other factors. Specifically, the process of randomly assigning a large number 

of individuals to either an intervention group or a comparison group ensures, to a high 

degree of confidence, that there are no systematic differences between the groups in any 

characteristics except one: the intervention group participates in the intervention, and the 

control group does not (IES, 2003).  

Any sixth or seventh-grade student at the study school was eligible for inclusion if 

she or he received a raw score of 30 or below on the 4th-6th grade test form for sixth-

graders or 26 or below on the 7th-9th grade test form for seventh graders on the Gates-

MacGinitie Reading Test reading comprehension subtest (GMRT-RC; MacGinitie, 

MacGinitie, Maria, Dreyer, & Hughes, 2000). Both raw scores are equal to a standard 

score of 97.15. Students who received special education services (11.5% of the final 

sample) and students who were designated LEP during the current or prior year (76.9% 

of the final sample) were not excluded from the study. After screening, all sixth and 

seventh-grade students who met this inclusion criterion and who returned consent forms 
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providing permission for participation were randomly assigned to the Making Inferences 

treatment or to the typical practice comparison group.  

Materials and Procedures 

Obtaining Consent  

The study was approved through the institutional review board (IRB) at The 

University of Texas at Austin. The research team met with eligible students and 

explained the purpose of the study, outlined procedures, and listed any potential risks 

associated with participation. Research staff sent parental consent (see Appendix A) and 

student assent (see Appendix B) forms home with all 232 sixth- and seventh-grade 

students enrolled at the study school. Of the approximately 180 forms returned, 109 

provided permission for participation. Of these 109 consented students, 85 received a 

qualifying raw score on the GMRT-RC (MacGinitie et al., 2000) and were included in the 

study.   

Treatment Condition  

Students received Making Inferences reading instruction in groups of 3-6 students 

for 40-minute sessions two to three times per week for a total of 24, 40-minute sessions 

per student. Students read the novel Wonder (Palacio, 2012), about a boy with 

craniofacial anomalies who is about to start 5th grade at his local middle school. The 

publisher’s description of the book follows: 

August (Auggie) Pullman was born with a facial deformity that prevented him from 
going to a mainstream school—until now. He's about to start 5th grade at Beecher Prep, 
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and if you've ever been the new kid, then you know how hard that can be. The thing is: 
Auggie's just an ordinary kid with an extraordinary face. But can he convince his new 
classmates that he's just like them, despite appearances? 

Publisher’s Weekly, Kirkus Reviews, and School Library Journal each named Wonder 

“Best Book of the Year” in 2012. It was a #1 New York Times bestseller, a New York 

Times Book Review Notable Book, and a nominee for the Carnegie Medal in 2013. The 

Lexile® level for Wonder (Palacio, 2012) is 790L; it has a Fountas and Pinnell Guided 

Reading level of U (Fountas, 2008).   

Lesson 1 constituted an introduction to the topic of inference making while 

reading (see Appendix C). At the beginning of each of the subsequent 9 sessions, students 

received explicit instruction in generating specific types of text-connecting and gap-

filling inferences (Appendix D represents an example of one such lesson). Each short 

lesson included explicit teaching: the tutor named the kind of inference that was the focus 

of instruction (declarative knowledge), explained in a step-by-step fashion how to make 

this kind of inference (procedural knowledge), and described when it made sense to make 

this kind of inference (conditional knowledge). The tutor then modeled generating an 

inference of this particular type while reading a passage from Wonder, sharing her 

process of inference generation by thinking aloud. After engaging students in guided 

inference-making practice using the same passage or a subsequent passage, the tutor 

instructed students to pursue independent practice in partners.  

During the independent practice portion of instruction, students read Wonder with 

a partner. For the first ten sessions, they were directed to read alternating pages aloud; for 

the remaining 14 sessions, they were directed to read silently, side by side. The text was 
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prepared with stopping points marked, and the tutor explained to students how to stop at 

Post-It notes and refer to the next question on the day’s question sheet (see Appendix E 

for examples of questions on question sheets). These stopping points were chosen 

deliberately; they were places where the text lacked coherence or where generating an 

inference would furnish a more complete situation model. The tutor modeled for students 

how to discuss potential answers to each question in partnerships even before considering 

the multiple-choice answers (as an aid to this end, students were shown how to cover 

multiple-choice answer options with an index card). Then, students were directed to (a) 

consider answer options, (b) discuss and debate and find evidence to support given 

answers, and finally (c) reach consensus and scratch off the answer deemed most likely 

correct on a scratch-off answer sheet.  If partners chose an incorrect answer, they were to 

repeat this process. After the first 10 sessions, there was no explicit lesson at the start of 

each session; nevertheless, tutors employed explicit teaching and modeling when 

providing feedback to students’ responses to inference prompts during independent 

practice throughout the 24 sessions. 

Research on inference making and other more general research on teaching and 

learning informed the development of the Making Inferences intervention. Explicit and 

systematic instruction has been shown to benefit students with learning difficulties more 

than inductive approaches to instruction, for both basic and complex, high-level skills 

(e.g., Biancarosa & Snow, 2006; Coyne, Kame’enui, & Simmons, 2001; National 

Reading Panel, 2000; Swanson, 2000; Torgesen, 2002). The use of think-alouds to model 

inference generation procedures is based on findings that comprehension of text in 
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general, and of less coherent text in particular, is aided by thinking aloud during reading 

(Loxterman, Beck, & McKeown, 1994).  

Because there is evidence that inference-eliciting questioning during reading is 

effective in improving inferential and general reading comprehension for struggling 

readers (see Chapter 2), the Making Inferences intervention made use of inference-

eliciting questions during reading. The cognitive science literature also testifies to the 

benefits of questioning and frequent testing (Dunlosky et al., 2013), including for middle 

school students (e.g., McDaniel, Thomas, Agarwal, McDermott, & Roediger, 2013).  

Also based on findings from the synthesis of research reported in Chapter 2, 

instruction focused on (a) identifying and integrating key words in text, and (b) activating 

prior knowledge and integrating prior knowledge with information in text. Students were 

taught to generate inference types that readers make on-line during reading according to 

the constructionist view (Graesser et al., 1994). A number of lessons revolved around 

text-connecting or referential inferences, because of the relatively firm consensus that 

these inferences, necessary for maintaining text coherence, are reliably made online (e.g., 

Graesser et al., 1994; McKoon & Ratliff, 1992; van den Broek et al., 2015). Because 

much research that suggests that it may be particularly helpful for both children and 

adults to infer (a) causal relations (Bohn-Gettler et al., 2011; Rapp, van den Broek, 

McMaster, Kendeou, & Espin, 2007; van den Broek, 1994), and (b) information around 

protagonists’ traits, intentions, and emotions (e.g., Albrecht & O-Brien, 1993; Cook, 

Halleran, & O’Brien, 1998; O’Brien, Rizzella, Albrecht, & Halleran, 1998; Wassenburg 
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et al., 2015), there was also a focus on causal inferences and inferences around a 

protagonist’s traits, intentions or goals, and emotions.  

Although they did not disaggregate results for children with comprehension 

difficulties, Elbro and Buch-Iversen (2013) developed an inference instruction 

intervention that produced large and robust effects on measures of both inference making 

and standardized, general reading comprehension. In the intervention, students were 

taught to use simple graphic organizers, empty boxes into which they put relevant 

information from the text or from their background knowledge. This was done to 

emphasize and make “visible” the gaps in the text for which the student had to supply 

missing background knowledge. The earlier sessions were scaffolded such that some of 

the boxes were pre-filled, whereas later sessions required students to fill in boxes 

themselves. We incorporated these kinds of graphic organizers into the first three Making 

Inferences lessons (see Appendix C and Appendix D for examples). 

Finally, we incorporated into the intervention model the following practices that 

are known to have significant effects on learning. First, students had ample opportunities 

not only for cumulative practice (Fletcher et al., 2007), but also for interleaved practice, 

in which different types of inferences were practiced in the same session (Bjork & Bjork, 

2011), a practice that may help increase transfer. In truth, the fact that we were using an 

authentic text that was not specifically developed for the purpose of providing practice in 

generating particular inference types made interleaved practice inevitable. Second, 

students received immediate feedback after they answered questions by means of a 
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scratch-off answer sheet: If a partnership chose and scratched off the correct answer, a 

star was revealed. If the partnership chose and scratched off an incorrect answer, there 

was no star and the partnership knew that it would be necessary to discuss the question 

(referring to the text for evidence) in order to select an alternative answer. Dunlosky et al. 

(2013) provide a strong rationale for the use of immediate, corrective feedback during 

instruction.  

Comparison Condition 

 Students assigned to the comparison condition participated in business as usual 

Accelerated Reader™ (AR) English language arts instruction. At the study school, 

business as usual AR English language arts instruction consists of silent, independent 

reading followed by individualized, computer-delivered comprehension questions 

generated by Renaissance Learning’s AR software. The AR software helps teachers 

manage and monitor students’ independent reading practice: A student picks a book and 

reads it at his or her own pace. When finished, the student takes a short quiz on the 

computer. Each book is given a point value, computed based on the difficulty of the book 

(Renaissance Learning’s ATOS readability level) and the length of the book (number of 

words). Students earn all or a portion of a book’s points, depending on how well they do 

on the Reading Practice Quiz. The purpose of these Reading Practice Quizzes is to 

determine whether the student has read the book, to measure literal comprehension of the 

book, and to provide immediate feedback. Each Reading Practice Quiz consists of 3, 5, 

10, or 20 multiple-choice questions depending on book level and length. The What 

Works Clearinghouse (WWC) identified two studies of AR that met WWC group design 
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standards without reservations. Together, these studies included 265 beginning readers in 

Grades 1–3 in four schools. AR was found to have mixed effects on comprehension and 

no discernible effects on reading fluency for beginning readers (U.S. Department of 

Education, 2016).  

At the study school, AR instruction is delivered in 90-minute blocks every other 

day (i.e., students receive an average of 225 minutes of instruction per week). Students in 

the comparison condition received 225 minutes of AR instruction each week. Students in 

the Making Inferences treatment condition received 45 minutes of AR instruction and 40 

minutes of Making Inferences instruction every other day (i.e., an average of 112.5 

minutes of AR instruction and 100 minutes of Making Inferences instruction per week). 

Data Collection and Measures 

Students’ reading comprehension was assessed using the Gates-MacGinitie 

Reading Test reading comprehension subtest (GMRT-RC; MacGinitie, MacGinitie, 

Maria, Dreyer, & Hughes, 2000) to determine eligibility for participating in the study. 

We examined student outcomes on three measures of inference making skill: (a) a 

proximal, researcher-developed measure of inference skill that closely resembled the 

passages and post-reading inferential questions that students answered during the 

intervention, (b) the Making Inferences subtest of the Clinical Evaluation of Language 

Fundamentals, Fifth Edition Metalinguistics (CELF-5 Metalinguistics; Wiig & Secord, 

2014), an individually-administered assessment of gap-filling, mostly causal inference-

making in oral language, and (c) the Reading Vocabulary subtest of the Stanford 

Achievement Test, which measured ability to derive word meanings from context as well 
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as breadth of word knowledge. We also assessed outcomes on one standardized measure 

of general reading comprehension, the Gates-MacGinitie Reading Test reading 

comprehension subtest (GMRT-RC; MacGinitie, MacGinitie, Maria, Dreyer, & Hughes, 

2000). All tests were administered to students in the treatment and comparison groups 

within two weeks prior to the start of intervention and within 2 weeks following the last 

intervention day. 

In order to investigate moderators of intervention effectiveness, we assessed the 

degree to which there were differential effects on outcome measures based on students’ 

(a) word reading ability, as measured by the TOWRE-2 (Torgesen et al., 2012), (b) the 

depth and extensiveness of students’ vocabulary knowledge or semantic networks, as 

measured by the Multiple Meanings subtest of the CELF-5 Metalinguistics (Wiig & 

Secord, 2014) and the Word Classes subtest of the Clinical Evaluation of Language 

Fundamentals, Fifth Edition (CELF-5; Wiig, Semel, & Secord, 2013), (c) inference 

generation skill at pretest, measured by the Making Inferences subtest of the Clinical 

Evaluation of Language Fundamentals, Fifth Edition Metalinguistics (CELF-5 

Metalinguistics; Wiig & Secord, 2014), (d) academic enabling behaviors, as measured by 

a teacher survey that consisted of all items on the Academic Enablers subtests (i.e., 

Interpersonal Skills, Engagement, Motivation, and Study Skills) of the Academic 

Competence Evaluation Scale (ACES, DiPerna & Elliott, 2000), and (e) inattention, as 

measured by the “Inattention” subscale of the Conners, 3rd Edition (Conners, 3-T; 

Conners, 2008) teacher survey.  We measured each of these potential moderators only at 

pre-test. We hypothesized that students with higher levels of word reading skill, depth of 
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vocabulary knowledge, and academic enabling behaviors at pretest would benefit more 

from the inference instruction intervention. On the other hand, we hypothesized that 

students with lower levels of inference skill and inattention at pretest would benefit more 

from inference instruction.  

Students were also administered a Making Inferences Student Interview at 

posttest, a student survey that assessed student perceptions of Making Inferences 

instruction (see Appendix G). Assessors were extensively trained on general testing 

procedures, as well as on procedures for administering each individual measure. All 

assessments were administered by examiners who were “blind” to participants’ group 

membership. A brief description of each measure employed in this study is below.   

ACES and Conners Combined Teacher Survey 

A 153-item teacher survey contained the 40 items on the Academic Enablers 

subtests of the Academic Competence Evaluation Scale (ACES; DiPerna & Elliott, 2000) 

and all 113 items from the Conners, 3rd Edition (Conners, 3-T; Conners, 2008). Items 

selected from the ACES (DiPerna & Elliott, 2000) were designed to assess an individual 

student’s interpersonal skills, classroom engagement, academic motivation, and study 

skills. The Conners, 3-T (Conners, 2008) was designed to evaluate student inattention, 

hyperactivity/impulsivity, executive functioning, aggression, and peer relations. The 

ACES (DiPerna & Elliott, 2000) has internal consistency coefficients ranging from .92 to 

.98, and test-retest coefficients ranging from .81 to .92. For the Conners, 3-T (Conners, 

2008), internal consistency coefficients ranged from .77 to .97; test-retest reliability 
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coefficients ranged from .71 to .98. Inter-rater reliability coefficients ranged from .52 to 

.94. Students’ business-as-usual English language arts teachers filled out survey forms for 

each participating student.  

CELF-5, Word Classes Subtest 

The Word Classes subtest of the Clinical Evaluation of Language Fundamentals, 

Fifth Edition (CELF-5; Wiig, Semel, & Secord, 2013) is an individually-administered 

assessment. It evaluates a student’s ability to understand relationships between words 

based on semantic class features, function, or place or time of occurrence. Internal 

consistency reliability for the Multiple Meanings subtest, measured using a split half 

reliability coefficient, was 0.90. Test-retest reliability exceeded 0.80. The test is scored 

objectively.  

CELF-5 Metalinguistics, Making Inferences Subtest 

 The Making Inferences subtest of the Clinical Evaluation of Language 

Fundamentals, Fifth Edition Metalinguistics (CELF-5 Metalinguistics; Wiig & Secord, 

2014) is an individually-administered assessment. It evaluates a student’s ability to 

generate gap-filling inferences on the basis of causal relationships or event chains 

presented in short narrative texts. Students listen to the examiner describe a situation by 

its beginning and its ending; the situation is also presented to the student in text form. 

The student then identifies the best two out of four reasons given for the ending and 

provides an additional reason of his or her own invention. Internal consistency reliability 
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for the Making Inferences subtest, measured using a split half reliability coefficient, was 

0.81. Test-retest reliability, measured using Pearson’s product-moment correlation 

coefficient, was estimated at 0.72. Inter-scorer reliability was 0.95.  

CELF-5 Metalinguistics, Multiple Meanings Subtest  

The Multiple Meanings subtest of the CELF-5 Metalinguistics (Wiig & Secord, 

2014) is an individually-administered assessment. It evaluates a student’s ability to 

recognize and interpret different meanings of selected lexical (word-level) and structural 

(sentence-level) ambiguities. The examiner presents a sentence orally and in text form. 

The student is asked to describe two meanings for each sentence that is presented. 

Internal consistency reliability for the Multiple Meanings subtest, measured using a split 

half reliability coefficient, was 0.90. Test-retest reliability was estimated at 0.87. Inter-

scorer reliability was 0.95.  

Curriculum Based Measurement  

Multiple-choice inference questions on question sheets (see Appendix E for 

examples), for which students registered responses on scratch-off sheets, were used as a 

curriculum-based measure (CBM). Questions were developed to focus on text-connecting 

inferences (e.g., anaphor resolution, lexical inference, inferring word meanings from 

context) and gap-filling inferences. Among gap-filling inferences, there was a focus on 

causal inferences and inferences around protagonists’ traits, intentions, and emotions. 

CBMs were administered daily. Tutors used results from CBMs to identify areas that 

needed further instruction. 
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GMRT-RC  

The Gates-MacGinitie Reading Test, 4th edition reading comprehension subtest 

(GMRT-RC; MacGinitie, MacGinitie, Maria, Dreyer, & Hughes, 2000) is a timed, group-

administered assessment of reading comprehension. The test measures a student’s ability 

to read and understand literary and informational passages of various lengths (i.e., from 3 

to 15 sentences), all selected from published books or periodicals. A total of 48 questions 

probe the student’s understanding of the passages. Some of the questions require 

constructing an understanding based on information that is explicitly stated in the 

passage; others require students to construct an understanding based on information that 

is only implicit in the passage. Many items require students to generate text-connecting 

and gap-filling inferences. Internal consistency reliability for the GMRT-RC ranges from 

0.91 to 0.93, and alternate form reliability ranges from 0.80 to 0.87. The test is 45 

minutes in duration. 

Making Inferences Reading Test 

This researcher-developed inference measure is a measure of students’ skill 

generating text-connecting inferences (e.g., inferring pronoun referents, determining 

word meaning from context) and gap-filling inferences focused on causal connections 

and protagonists’ traits, intentions, and emotions. The measure is individually 

administered and consists of 11 short- or medium-length 600L Lexile® passages (each 

passage is between 8 and 28 sentences long) from the same book. Each short passage is 

followed by 2 to 4 multiple-choice inference questions. There are 30 questions in all, with 
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each question weighted equally (one point for each). Student scores were calculated as 

raw scores. Appendix F represents the measure in its entirety.  

Making Inferences Student Interview 

The Making Inferences Student Interview is a group-administered, researcher-

developed survey that assesses students’ perceptions of Making Inferences instruction 

(see Appendix G). It has eight items. The first six items ask students to rate the perceived 

benefit they received from elements of instruction on a Likert-type scale (with 1 = “not at 

all” and 7 = “very much”). The final two items were open-ended questions that asked 

students to name the elements of inference instruction that helped the most, and to 

provide suggestions for changes that might make instruction better. This measure was 

designed to assess the social validity of the Making Inferences treatment. 

SAT-10, Reading Vocabulary Subtest  

The Reading Vocabulary subtest of the Stanford Achievement Test, 10th Edition 

(SAT-10) is a timed, group-administered assessment that measures students’ reading 

vocabulary knowledge. In contrast to other reading vocabulary measures (e.g., the Gates-

MacGinitie Reading Test, 4th edition reading vocabulary subtest; MacGinitie, MacGinitie, 

Maria, Dreyer, & Hughes, 2006), which often measure breadth of vocabulary knowledge 

apart from students’ ability to derive meaning from context, the Reading Vocabulary 

subtest of the SAT-10 has items that require students use context clues to determine the 

meaning of an unknown word, as well as to identify synonyms and multiple meanings of 

words. Internal consistency reliability for the Reading section of the SAT-10 as a whole 
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was reported as 0.87 (Cronbach’s alpha). 

TOWRE-2 

The Test of Word Reading Efficiency, 2nd edition (TOWRE-2; Torgesen et al., 

2012) is an individually administered measure of word reading skill. It was used as a 

potential moderator of intervention effectiveness. The Sight Word Efficiency (SWE) 

subtest assesses the number of real words printed in vertical lists that an individual can 

accurately identify within 45 seconds. The Phonemic Decoding Efficiency (PDE) subtest 

measures the number of pronounceable non-words presented in vertical lists that an 

individual can accurately decode within 45 seconds. The TOWRE–2 (Torgesen et al., 

2012) was normed on over 1,700 individuals ranging in age from 6 to 24 years; the 

average of all alternate forms reliability coefficients exceeded .90, and the average of all 

test–retest coefficients for the same form also exceeded .90.  

Implementation Fidelity 

All inference instruction lessons were audio-recorded. On occasion, tutors 

neglected to record a session or encountered technical difficulties with the recorders, but 

it was assumed that missing recordings were entirely at random. There were a total of 238 

treatment observations. Two doctoral-level research assistants were trained by the author 

to use a fidelity rating scale and codebook (see Appendix H). Each coder achieved 96% 

and 100% agreement, respectively, with a gold standard. To ensure that there was no 

difference in fidelity of implementation according to grade, we randomly selected 10% of 
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the sixth-grade audiofiles (n = 10) and 10% of seventh-grade audiofiles (n = 14) for 

coding. Using the fidelity rating scale, trained coders listened to audio recordings and 

scored fidelity of implementation on a Likert-type scale focusing on the quality of 

implementation (1 = low; 4 = high). Fidelity (see Table 3.2) was rated as high in a 

majority of observations across all intervention components. Fidelity findings provide 

evidence that the intervention was implemented as intended. 
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Table 3.2  

Implementation Fidelity Data 

Type of Instruction N/A 1  2 3  4 N 

Review  16 3 (43%) 0 (0%) 0 (0%) 4 (57%) 23 

Explicit instruction  15 2 (25%) 0 (0%) 0 (0%) 6 (75%) 23 

Modeling 15 1 (12.5%) 0 (0%) 0 (0%) 7 (87.5%) 23 

Guided practice  15 1 (12.5%) 0 (0%) 0 (0%) 7 (87.5%) 23 

Direction to read ind. 0 0 (0%) 0 (0%) 0 (0%) 23 (100%) 23 

Redirection to read ind. 0 0 (0%) 0 (0%) 0 (0%) 23 (100%) 23 

Direction to answer ques.   0 0 (0%) 0 (0%) 0 (0%) 23 (100%) 23 

Guidance to answer ques.  0 0 (0%) 0 (0%) 0 (0%) 23 (100%) 23 

Feedback  0 0 (0%) 0 (0%) 0 (0%) 23 (100%) 23 

 
Type of Global Observation 1G 2G 3G 4G 5G N 

Global instruction 0 (0%) 0 (0%) 0 (0%) 0 (0%) 21 (100%) 21 

Global classroom management 0 (0%) 0 (0%) 0 (0%) 0 (0%) 21 (100%) 21 

Note. N/A = not applicable or expected during observed lesson. (%) = percentage of observations when 
component was expected to be observed (i.e.,  excluding N/A observations). “1” = Low. “2” = Mid-low. 
“3” = Mid-high. “4” = High. N = total number of observations. “Ind.” = independently. “Ques.” = 
questions. “1G” = Low quality. “2G” = Mid-low quality. “3G” = Average quality. “4G” = Mid-high 
quality. “5G” = High quality.  
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Chapter IV: Results 

This study investigated the impact of a small-group inference instruction 

intervention on the inference generation and reading comprehension of struggling readers 

in Grades 6 and 7. Multiple regression analyses were conducted to examine the relations 

between scores on each of the four outcome measures and membership in the Making 

Inferences treatment or the business-as-usual comparison group, controlling for pretest 

scores on the outcome measure of interest. Exploratory follow-up analyses were 

conducted to investigate interaction effects between condition and potential moderator 

variables, including word reading skill at pre-test, depth of vocabulary knowledge at pre-

test, inference skill at pre-test, academic enabling skills at pre-test, and inattention at pre-

test. Finally, a Making Inferences Student Interview assessed students’ perceptions of the 

intervention for the purposes of assessing the social validity of the instructional 

treatment. 

Preliminary Data Analysis 

Using G*Power (Faul, Erdfelder, Buchner, & Lang, 2009), we conducted an a 

priori power analysis for the main effects analyses to determine the sample size needed to 

detect a statistically significant effect if one were to exist. Calculations assumed a power 

of 0.80, which is usually considered sufficient for detecting a statistically significant 

effect. Having power of 0.80 means that 80% of the time one will detect a statistically 

significant difference between groups. Calculations also assumed an alpha of 0.05, a 

medium effect size estimate of f2= 0.10, and 2 predictor variables for each analysis. 
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Based on a power analysis that employed these assumptions, we determined that a total 

sample size of 64 participants would be necessary to ensure that the study was 

sufficiently powered. After identifying the sample, we conducted an additional power 

analysis in order to compute achieved power given a total sample size of N = 78, an alpha 

of 0.05, an effect size estimate of f2= 0.10, and 2 predictor variables. The power for main 

effects analyses in this study was 0.87. 

 Descriptive statistics were calculated for all measures. The descriptive output was 

used to examine means, standard deviations, and minimum and maximum values for each 

variable in order to check for proper data entry and help determine if errors were present. 

No such errors were found. The data were also examined to ensure that results were not 

unduly affected by missing values. Of the 78 participants who remained in the study 

through the last posttest, one was missing a score on the Making Inferences Student 

Interview. No other participant was missing a score on any other variable of interest. 

Multiple regression assumes that there are no significant outliers. If outliers are 

present, the mean for a dataset may not be an accurate representation of these data and 

the distribution may in effect be non-symmetrical or skewed, leading to inaccurate 

interpretation. Data were screened for outliers, defined as scores with standardized 

residuals with an absolute value greater than 3. Histograms were also used to visually 

analyze the distribution of each continuous variable in order to detect outliers or data 

points that present extreme or atypical values compared to the distribution. No outliers 

were detected.  



 59  
 

The data were also examined for other violations of the assumptions of multiple 

regression, including (a) the linear relationship between outcome and predictor variables, 

(b) homoscedasticity/homogeneity of variance, (c) the independence of errors, (d) the 

normal distribution of errors, and (e) multicollinearity of predictor variables when more 

than one continuous variable was used in a regression equation (this assumption was only 

at risk of violation during the interaction effects analyses).  

Plots of standardized residuals against predicted values had points distributed at 

random; they did not form a curve or a funnel. The plots thus indicated that the 

assumptions of linearity and homoscedasticity were met. In addition, Levene’s test of the 

homogeneity of variance was conducted for each analysis; none produced statistically 

significant results.  

The assumption of the independence of errors (i.e., the independence of residuals) 

was examined using the Durbin-Watson test, which assesses serial correlations between 

residuals. The test statistic can vary between 0 and 4, with a value of 2 meaning that the 

residuals are uncorrelated. No Durbin-Watson test statistic was different enough from 2 

to be a concern. In addition, the histogram of standardized residuals for each regression 

analysis roughly demonstrated a normal curve, which suggested that the error was 

normally distributed.  

The correlation matrix of all predictor variables used in tests of interaction effects 

(Table 4.1) revealed that there was no perfect collinearity between predictor variables 

used in any one analysis. In addition, no variance inflation factor (VIF) statistic was 
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greater than 10 and the average VIF was less than 1 for all analyses.  

Finally, all predictor variables used in analyses were quantitative or categorical 

(with two categories), and outcome variables were quantitative, continuous, and 

unbounded. All predictor variables had non-zero variance. 

Table 4.1 

Correlations of Predictor Variables Used Simultaneously in Analyses of Interaction 

Effects 

 GMRT-RC Making 
Inferences 
Reading 
Test 

CELF-5 
Making 
Inferences 

SAT-10 
Reading 
Vocabulary 

TOWRE-2 PDE .188 .333 .027 .317 

TOWRE-2 SWE .357 .362 .249 .346 

CELF-5 Multiple Meanings .416 .278 .299 .386 

CELF-5 Word Classes .544 .496 .491 .427 

CELF-5 Making Inferences  .377 .533 1 .496 

ACES Academic Enablers  .195 .529 .405 .466 

Conners Inattention  -.199 -.573 -.440 -.476 

Conners Hyperactivity/Impulsivity -.025 -.444 -.148 -.274 

Conners Learning Problems/EF -.326 -.642 -.487 -.529 

Conners Learning Problems -.410 -.695 -.490 -.567 

Conners Executive Function -.177 -.461 -.341 -.396 

Note. All measures were administered at pretest. 
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Analyses of Pretest Data 

A series of t tests for independent samples showed no statistically significant 

differences between the treatment group and the control group on the Academic Enablers 

subscales of the ACES, the Inattention subscale of the Conners, nor for any other measure 

given at pretest, including the CELF-5 Word Classes subtest, the CELF-5 Metalinguistics 

Making Inferences and Multiple Meanings subtests, the GMRT Reading Comprehension 

subtest, the researcher-developed Making Inferences Reading Test, the SAT-10 Reading 

Vocabulary subtest, and the TOWRE-2 Phonemic Decoding and Sight Word Efficiency 

subtests, p > .05. As noted previously, chi-square tests were conducted to compare 

demographic variables for treatment and control groups. There were no significant 

differences between treatment and control groups on any demographic variable. 

Analyses of Intervention Effects 

Four multiple regression analyses were conducted to examine the relationship 

between scores on each of the four outcome measures and membership in the Making 

Inferences treatment or the typical practice comparison group, controlling for pretest 

scores on the outcome measure of interest. Effect sizes were calculated using mean gains 

for treatment and comparison groups, standard deviations of pretest and posttest scores 

for each group, and the correlations between pretest and posttest scores for each group, 

using procedures described by Lipsey and Wilson (2001). Results are organized by 

research question. 
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Primary Research Question 1: What is the effect of a small-group inference instruction 

intervention, compared to typical practice reading instruction, on measures of inference 

generation skill for 6th and 7th-grade struggling readers? 

Measures used to assess inference skill included the CELF-5 Metalinguistics 

Making Inferences subtest, the SAT-10 Reading Vocabulary subtest, and the researcher-

developed Making Inferences Reading Test. Adjusted posttest means were higher for 

students in the treatment group than for students in the comparison group on all three 

measures of inference skill, but the group difference was not statistically significant for 

any one of the three measures. Group membership did not statistically significantly 

predict outcome scores on the CELF-5 Metalinguistics Making Inferences subtest (t[75] 

= 0.24, p = 0.81, β = 0.02; d = 0.17, 95% CI [-0.29, 0.62]), the SAT-10 Reading 

Vocabulary subtest (t[75] = 0.81, p = 0.42, β = 0.07; d = 0.13, 95% CI [-0.25, 0.50]), or 

the researcher-developed Making Inferences Reading Test (t[75] = 0.56, p = 0.58, 

β = 0.04; d = 0.05, 95% CI [-0.25, 0.35]). Group comparisons for each measure are 

presented in Tables 4.2, 4.3, and 4.4.  
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Table 4.2 

Group Comparison on the CELF-5 Metalinguistics Making Inferences Subtest 

Group Pretest 
M (SD) 

Posttest 
M (SD) 

Comparison 

(n = 39) 

7.82 (2.05) 9.15 (2.20) 

Treatment 

(n = 39) 

7.35 (2.08) 9.03 (2.10) 

Note. Scores are scaled scores. M = Mean, SD = standard deviation. 

Table 4.3 

Group Comparison on the SAT-10 Reading Vocabulary Subtest 

Group Pretest 
M (SD) 

Posttest 
M (SD) 

Comparison 

(n = 39) 

632.23 (24.18) 633.77 (29.46) 

Treatment 

(n = 39) 

635.92 (28.41) 641.15 (34.25) 

Note. Scores are scaled scores. M = mean; SD = standard deviation. 
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Table 4.4 

Group Comparison on the Researcher-Developed Making Inferences Reading Test 

Group Pretest 
M (SD) 

Posttest 
M (SD) 

Comparison 

(n = 39) 

17.74 (5.29) 17.72 (5.33) 

Treatment 

(n = 39) 

18.64 (4.94) 18.87 (5.35) 

Note. Scores are raw scores. M = mean; SD = standard deviation. 

Primary Research Question 2: What is the effect of a small-group inference instruction 

intervention, compared to typical practice reading instruction, on a standardized measure 

of general reading comprehension for 6th and 7th-grade struggling readers?  

The measure of general reading comprehension was the GMRT Reading 

Comprehension subtest. Group membership statistically significantly predicted outcome 

scores on this measure (t[75] = 2.91, p = 0.01, β = 0.27), with an effect size of d = 0.60, 

95% CI (0.16, 1.03). Group comparisons for the GMRT Reading Comprehension subtest 

are presented in Table 4.5 and Figure 4.1. Table 4.6 represents a summary of findings on 

all outcome measures. 
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Table 4.5 

Group Comparison on the GMRT Reading Comprehension Subtest 

Group Pretest 
M (SD) SS 

Posttest 
M (SD) SS 

Comparison 

(n = 39) 

86.80 (8.22) 86.65 (9.00) 

 

Treatment 

(n = 39) 

86.63 (8.06) 

 

91.65 (9.33) 

 

Note. M = mean; SD = standard deviation. SS = standard scores. Form S was administered at pretest, and 
Form T was administered at posttest. 
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Figure 4.1 
 
Group Comparison on the GMRT Reading Comprehension Subtest

 
Note. Error bars represent 95% confidence intervals of the mean. 
 

Table 4.6  

Summary of Findings on All Outcome Measures  

Measure β t p d 95% CI 

CELF-5 

Metalinguistics 

Making Inferences 

0.02 0.24 0.81 0.17 -0.29 0.62 

SAT-10 Reading 

Vocabulary 

0.07 0.81 0.42 0.13 -0.25 0.50 

Making Inferences 

Reading Test 

0.04 0.56 0.58 0.05 -0.25 0.35 

GMRT Reading 

Comprehension 

0.27 2.91 0.01 0.60 0.16 1.03 
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Follow-up Analyses 

Exploratory follow-up analyses investigated the degree to which word reading 

skill at pretest, depth of vocabulary knowledge at pretest, inference skill at pretest, 

academic enabling skills at pretest, and inattention/behavior problems at pretest each 

moderated the treatment effect for each of the five outcome variables. Results of follow-

up analyses are again organized by research question. 

Secondary Research Question 1: To what extent does student word reading skill at pretest 

moderate the effectiveness of a small-group inference instruction intervention for 6th and 

7th-grade struggling readers?  

 Phonemic decoding at pretest was a statistically significant moderator of 

intervention effects on the GMRT Reading Comprehension subtest, b = 0.211, 95% CI 

[0.001, 0.420], t = 2.005, p = 0.049. A simple slopes analysis revealed that when 

phonemic decoding skill was low, there was a non-significant positive relationship 

between treatment group membership and GMRT-RC score, b = 2.331, 95% CI [-1.877, 

6.540], t = 1.104, p = .273. At the mean value of phonemic decoding relative to this 

struggling reader sample, there was a statistically significant positive relationship 

between membership in the treatment group and GMRT-RC score, b = 5.190, 95% CI 

[1.672, 8.708], t = 2.940, p = 0.004. When phonemic decoding skill was high relative to 

this struggling reader sample, there was also a significant positive relationship between 

membership in the treatment group and GMRT-RC score, b = 8.048, 95% CI [3.233, 

12.863], t = 3.331, p = 0.001. Figure 4.2 represents the interaction between treatment and 
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phonemic decoding skill at pretest. 

Figure 4.2 

Phonemic Decoding by Condition Interaction 

 

Phonemic decoding efficiency was not a statistically significant moderator of 

intervention effects on any measure of inference skill. Sight word reading efficiency was 

not a statistically significant moderator of intervention effects on any measure of 

inference skill or on the measure of general reading comprehension.  

Secondary Research Question 2: To what extent does student depth of vocabulary 

knowledge at pretest moderate the effectiveness of a small-group inference instruction 

intervention for 6th and 7th-grade struggling readers? 

 Student depth of vocabulary knowledge at pretest, measured by the CELF-5 

Multiple Meanings and Word Classes subtests, was not a statistically significant 

moderator of intervention effects on any measure of inference generation skill. However, 
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as students increased in depth of vocabulary knowledge, treatment effects on the GMRT-

RC increased; students with greater depth of vocabulary knowledge on either measure 

benefitted more from treatment.   

The Word Classes subtest by Condition interaction was non-significant at the p < 

.05 threshold (b = 0.87, 95% CI [-0.54, 2.27], t = 1.22, p = 0.23). When depth of 

vocabulary knowledge was low, there was a non-significant positive relationship between 

group membership and GMRT-RC score, b = 2.85, 95% CI [-2.57, 8.27], t = 1.05, p = 

0.30. At the mean value of depth of vocabulary knowledge, there was a significant 

positive relationship between membership in the treatment group and GMRT-RC score, b 

= 5.23, 95% CI [1.65, 8.82], t = 2.91, p = 0.01. When depth of vocabulary knowledge 

was high relative to this struggling reader sample, there was a significant positive 

relationship between membership in the treatment group and GMRT-RC score, b = 7.61, 

95% CI [2.47, 12.76], t = 2.95, p = 0.00. The interaction between students’ depth of 

vocabulary at pretest as measured by the Word Classes variable and treatment effects is 

represented in Figure 4.3. 
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Figure 4.3 

Depth of Vocabulary Knowledge (Word Classes) by Condition Interaction 

 

There was a similar pattern of interaction for the Multiple Meanings subtest. The 

interaction term was again non-significant at the p < 0.05 level (b = 1.29, 95% CI [-0.24, 

2.81], t = 1.69, p = 0.10). When depth of Multiple Meanings vocabulary knowledge was 

low, there was a non-significant positive relationship between group membership and 

GMRT-RC score, b = 1.813, 95% CI [-3.74, 7.37], t = 0.651, p = .517. At the mean value 

of depth of Multiple Meanings vocabulary knowledge, there was a significant positive 

relationship between membership in the treatment group and GMRT-RC score, b = 5.321, 

95% CI [1.76, 8.88], t = 2.981, p = 0.004. When depth of Multiple Meanings vocabulary 

knowledge was high relative to the struggling reader sample, there was a significant 

positive relationship between membership in the treatment group and GMRT-RC score, b 

= 8.828, 95% CI [3.45, 14.20], t = 3.274, p = 0.002.  The interaction between students’ 

depth of vocabulary at pretest as measured by the Multiple Meanings subtest and 
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treatment effects is represented in Figure 4.4. 

Figure 4.4 

Depth of Vocabulary Knowledge (Multiple Meanings) by Condition Interaction 

 

The Multiple Meanings subtest and the Word Classes subtest measure different 

aspects of depth of vocabulary knowledge. Scores on each test were not highly correlated 

(r = 0.375). Nevertheless, participants in the treatment group who scored at mean or high 

levels on either of the two measures of depth of vocabulary knowledge at pretest made on 

average more improvement relative to their comparison group peers than did participants 

in the treatment group with low levels of depth of vocabulary knowledge.  

  Secondary Research Question 3: To what extent does student oral language inference 

skill at pretest moderate the effectiveness of a small-group inference instruction 

intervention for 6th and 7th-grade struggling readers? 

 Student oral language inference skill at pretest, measured by the CELF-5 
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Metalinguistics Making Inferences subtest, was not a statistically significant moderator of 

intervention effects on any measure of inference skill or general reading comprehension.  

Secondary Research Question 4: To what extent do student academic enabling behaviors 

(i.e., motivation, engagement, interpersonal skills, and study skills) at pretest moderate 

the effectiveness of a small-group inference instruction intervention for 6th and 7th-grade 

struggling readers?  

 Academic enabling behaviors, measured by a combined score on the ACES 

Academic Enablers subscales, were not statistically significant moderators of intervention 

effects on any measure of inference skill or general reading comprehension .  

Secondary Research Question 5: To what extent does student inattention at pretest 

moderate the effectiveness of a small-group inference instruction intervention for 6th and 

7th-grade struggling readers? 

 Student inattention, measured by a subscale of the Conners, was not a statistically 

significant moderator of intervention effects on any of the four outcome measures.  

Secondary Research Question 6: What were students’ perceptions of the Making 

Inferences instructional treatment? 

 Overall, students’ perceptions of the Making Inferences instructional treatment 

were positive. The first six questions were answered using a Likert-type scale, for which 

1 = “Not at all,” 4 = “Neutral,” and 7 = “Very much.” For the initial question about the 

degree to which participants felt instruction had made them better readers, 55.2% chose 
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answer options 6 or 7; 21.1% chose answer option 5. For the second question, which 

asked students how much they “enjoyed” instruction, 39.5% chose answer options 6 or 7; 

10.5% chose answer option 5. When asked how much they liked the introductory mini-

lesson (i.e., the portion of the session devoted to explicit instruction, modeling, and 

guided practice in making inferences), 42.1% of students responded with answer options 

6 or 7 (31.6 percent registered answer option 5).  When asked how much they enjoyed 

reading in a small group, 55.2% of respondents chose answer options 6 or 7; 13.2% of 

students chose answer option 5. Students appeared to enjoy discussing answers to 

inference questions with their small group (52.6% of participants chose answer options 6 

or 7, and 7.9% chose answer option 5). 89.5% of respondents registered answer options 6 

or 7 when describing the extent to which they enjoyed reading the novel Wonder, with 

the remaining 10.5% of students choosing answer options 4 or 5. Table 4.7 represents 

means and standard deviations for each Likert-scale question in the student survey.  

 The final two questions on the survey were open-ended. When asked “What parts 

of inference instruction do you think helped you most?” many students pointed to the 

small group aspect of instruction (e.g., “reading in a group,” “discussing with a partner,” 

or “I think that the parts that helped me the most was comparing my inferences with the 

other people’s inferences”). Other students thought it was helpful to ask and be asked 

questions (e.g., “the thing that helped me most was when she asked me questions,” 

“questions the teacher asked us,” “when they asked us about the character”).  

Some students appreciated learning how to make specific kinds of inferences, or 
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learning how to use specific inference-making strategies. They said it was helpful 

learning to “predict what [the words] mean,” or “understand huge words because once I 

can’t understand huge words I won’t understand the book.” One student was helped by 

learning “how to find more textual evidence in the passage to make an inference.” On the 

other hand, many students felt the most helpful thing was simply the opportunity “to talk 

about the book” more generally: they cited “the discussions” and “the part where we 

discuss about what we read helps me remember about the story and know what I read” as 

the most helpful features of instruction. Other students appreciated “when we expressed 

our opinions,” that “we got to share our ideas,” and liked the opportunity to “think for 

myself and if I got it wrong I can try again.”  

 Responses from a number of students suggested that what helped them even more 

than inference instruction was time spent reading, and specifically reading aloud. One 

student wrote that the most helpful part of instruction was “when we read to each other,” 

another “when we took turns reading,” and a third testified that “we learned more 

confidence by reading aloud.” A few students said that the most helpful part of the 

intervention was instruction in making predictive inferences. Students wrote that they 

learned to “infer what will happen next in the text,” and thought it most helpful “when we 

talked about what was going to happen next,” or learning to make “the prediction of what 

will happen.” Because of evidence that readers make predictive inferences very 

infrequently (McKoon & Ratliff, 1986), and that predictive inferences are generally not 

crucial and can even be counterproductive for maintaining text coherence (O’Brien, 

1988), predictive inferences were not the focus of our inference instruction. It is puzzling, 
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then, that three students cited this as a helpful feature, and is probably best explained by 

the fact that prior experiences with inference instruction had emphasized prediction. 

 The final question on the survey asked students,  “What suggestions do you have 

for changes to inference instruction that would make it more helpful to other students?” 

Most responses indicated that students did not suggest changing instruction (e.g., 

“Nothing;” “I think it’s fine”; “Nothing; everything they do/did was perfect”). Some 

students wished there could be changes in reading routines, and recommended “letting 

them [the teachers] read more often,” or, on the other hand, “to read to ourselves that 

helps me,” “like reading one page by ourselves and make inferences.” Three students 

requested more partner work instead of work in small groups (e.g., “Work with a partner 

more often,” “Answer questions with a partner,” “We should read with only one partner 

no teacher to increase our reading”).  
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Table 4.7  

Student Perceptions of Making Inferences Instruction 

Question M SD 

1.  How much do you think Making Inferences instruction and practice 

has helped you become a better reader? 

5.5 1.4 

2.  How much did you enjoy Making Inferences instruction and 

practice? 

4.8 1.8 

3.  How much did you like the Making Inferences mini-lesson (when the 

teacher explained and modeled how to make a kind of inference)? 

5.3 1.5 

4.  How much did you like reading in a small group? 5.3 1.7 

5.  How much did you like discussing answers to questions about the 

book with your small group? 

5.3 1.8 

6.  How much did you enjoy reading the novel Wonder? 6.7 0.7 

Note. Mean scores presented in this table are based on scores on a Likert scale for which 1 = “Not at all,” 4 
= “Neutral,” and 7 = “Very much.”  
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Chapter V: Discussion 

According to the Simple View of Reading (SVR; Gough & Tunmer, 1986; 

Hoover & Gough, 1990), reading comprehension is the product of a reader’s word 

reading skill and linguistic comprehension. Cross-sectional research has shown that word 

reading makes a larger contribution to reading comprehension for younger readers than it 

does for older readers (e.g., Catts, Hogan, & Adlof, 2005; Francis, Fletcher, Catts, & 

Tomblin, 2005; Garcia & Cain, 2013; Gough, Hoover, & Peterson, 1996; Keenan, 

Betjemann, & Olson, 2008; Vellutino, Tunmer, Jaccard, & Chen, 2007; Verhoeven & van 

Leeuwe, 2008; see Cutting & Scarborough, 2006 for a counter-example). In their meta-

analysis of 110 studies investigating the relation between word reading and 

comprehension, Garcia and Cain (2013) found that this relation between word reading 

and reading comprehension was not linear across development: at age 10, there was a 

significant decrease in the contribution of word reading to reading comprehension. 

Similarly, Tighe and Schatschneider (2014) determined that while word reading fluency 

and verbal reasoning were the most important predictors of reading comprehension for 

3rd-graders, by 10th grade a verbal/nonverbal or “inferential” reasoning construct alone 

was alone the most important predictor of reading comprehension.  

Inference generation is a key component of the SVR “linguistic comprehension” 

construct that becomes more important for reading comprehension as students graduate 

out of the primary grades. Much cross-sectional and longitudinal research demonstrates 

that inference making contributes significantly to reading comprehension, including for 

students in Grade 4 and above (e.g., Ahmed et al., 2016; Barth et al., 2015; Cain et al., 
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2004; Cromley & Azeedo, 2007; Denton et al., 2015; Kendeou et al., 2007, 2008; Oakhill 

& Cain, 2007, 2012; Oakhill et al., 2003). Given the importance of inference generation 

to reading comprehension and the evidence that struggling readers may receive particular 

benefit from inference instruction (e.g., Hansen & Pearson, 1983; McGee & Johnson, 

2003; Raphael & Pearson, 1985; Yuill & Oakhill, 1988), it is surprising that few studies 

(i.e., nine studies included in the Hall [2015] synthesis discussed in Chapter 2) have 

investigated the impact of explicit inference instruction on the inferential comprehension 

and/or general reading comprehension of struggling readers.  

This study investigated the effects of an inference instruction intervention 

intended to improve the inference generation and reading comprehension of middle 

school struggling readers. Students who scored at or below a standard score of 90 on a 

standardized assessment of general reading comprehension were randomly assigned to 

either the Making Inferences treatment condition or a comparison condition, which 

consisted of business-as-usual computer-delivered Accelerated Reader™ English 

language arts instruction. Students in the treatment condition received 24 sessions (40 

minutes, 2.5 times per week) of explicit inference instruction and practice delivered by 

the research team. A discussion of findings linked to research questions is below.  

Findings Linked to Research Questions 

This study addressed two primary research questions and six secondary research 

questions. The first question concerned the effect of treatment on measures of inference 

generation skill, including (a) the CELF-5 Metalinguistics Making Inferences subtest, (b) 
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the SAT-10 Reading Vocabulary subtest, which measured students’ ability to infer word 

meanings from context as well as measuring vocabulary breadth more generally, and (c) a 

researcher-developed Making Inferences Reading Test. On all three measures, adjusted 

posttest means were higher for students in the treatment group than for students in the 

comparison group. However, group membership did not predict outcome scores to a 

statistically significant degree on any measure of inference skill. If we could be sure that 

the differences between groups represented true differences, then they would represent 

small but practically significant effects in favor of treatment, given the context of reading 

interventions for older students with learning difficulties. The effect size on the CELF-5 

Metalinguistics Making Inferences subtest was d = 0.17, 95% CI (-0.29, 0.62), and on the 

SAT-10 Reading Vocabulary subtest, it was d = 0.13, 95% CI (-0.25, 0.50). While the 

confidence interval includes zero in both of these cases, future research might do well to 

investigate the statistical significance of inference instructional effects with a larger 

sample, in a study powered to discover effects of this size.  

The second research question addressed the effect of treatment on a standardized 

measure of general reading comprehension, the GMRT-RC. Group membership 

statistically significantly predicted higher outcome scores on this measure (t[75] = 2.91, p 

= 0.01, β = 0.27). The standardized regression coefficient indicates that, on average, 

participation in Making Inference instruction corresponded with a 0.27 standard deviation 

increase in students’ reading comprehension scores at posttest compared to students in 

the business-as-usual comparison. Measured by the Cohen’s d statistic, the size of the 

effect was d = 0.60 (95% CI [0.16, 1.03]). This effect is a meaningful one, given what we 
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know about the way in which gains on measures of standardized reading achievement 

decrease as students progress through the grades (Bloom et al., 2008; Scammacca et al., 

2013), and given mean effects of reading interventions reported between 1980 to 2004 on 

standardized reading outcomes for struggling readers in Grades 4 through 12 (g = 0.13; 

Scammacca et al., 2013).  

We had hypothesized that treatment students would demonstrate accelerated 

growth on the measures of inference skill, and particularly on the researcher-developed 

Making Inferences Reading Test, as more proximal measures (particularly unstandardized 

proximal measures) typically yield higher intervention effects than distal, standardized 

measures (Swanson, 2000). One possible explanation lies in the fact that the inference 

measures were less proximal than we had intended, and all depended on students’ breadth 

of knowledge, as well as on their inference skill. Two of the inference measures focused 

more on gap-filling or knowledge-based inferences than on text-based inferences. The 

CELF-5 Metalinguistics Making Inferences subtest exclusively assessed a student’s 

ability to generate gap-filling inferences on the basis of causal relationships or event 

chains presented in short narrative texts: a student listened to the examiner describe a 

situation by its beginning and its ending, and then attempted to identify the best reason 

for the ending. The researcher-developed Making Inferences Reading Test consisted of 

40% text-connecting inference questions and 60% gap-filling inference questions. 

However, some of the questions designed to assess text-connecting inference skill may 

have depended on some degree of word/world knowledge. For example, consider the 

following few passages and text-connecting inference questions, which expected students 
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to infer word meaning based on context clues: 

I figured I’d walk Penelope out to the parking lot, where her dad was waiting in his 
car. I’d give her a sweet little kiss on the cheek, and then I’d wave goodbye as they 
drove away. … And then I’d wait in the parking lot until everybody was gone. And 
then I’d start the walk home in the dark. It was a Saturday, so I knew some 
reservation family would be returning home from Spokane. And I knew they’d see 
me and pick me up. 
 That was the plan.  
 But things changed. As things always change. 

Roger and a few other dudes, the popular guys, decided they were going to 
drive into Spokane and have pancakes at some twenty-four-hour diner. It was 
suddenly the coolest idea in the world. 

It was all seniors and juniors, upperclassmen, who were going together. 
But Penelope was so popular, even as a freshman, too, that Roger invited us to 

come along. 
Penelope was ecstatic about the idea. 
I was sick to my stomach. 
I had five bucks in my pockets. What could I buy with that? Maybe one plate of 

pancakes. Maybe. 
I was doomed. 
“What do you say, Junior?” Roger asked. “You want to come carbo-load with 

us?” 
“What do you want to do, Penelope?” I asked. 

 
21. What does the word ecstatic probably mean? 

a. Very nervous 
b. Incredibly happy 
c. Enraged 
d. Tentatively excited 

 
22. What does doomed probably mean? 

a. Condemned to certain destruction or death 
b. Chosen, one of the popular crowd 
c. Exhausted 
d. Unhappy 

 
I whooped. 
We had defeated the enemy! We had defeated the champions! We were David 

who’d thrown a stone into the brain of Goliath! 
And then I realized something. 
I realized that my team, the Reardon Indians, was Goliath. 
I mean, jeez, all of the seniors on our team were going to college. All of the guys 

on our team had iPods and cell phones and PSPs and three pairs of blue jeans and ten 
shirts and mothers and fathers who went to church and had good jobs. 
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Okay, so maybe my white teammates had problems, serious problems, but 
none of their problems was life threatening. 

But I looked over at the Wellpinit Redskins, at Rowdy. 
I knew that two or three of those Indians might not have eaten breakfast that 

morning. 
No food in the house. 
I knew that seven or eight of those Indians lived with drunken mothers and 

fathers. 
I knew two of those Indians had fathers in prison. 
I knew that none of them was going to college. Not one of them. 
And I knew that Rowdy’s father was probably going to beat the crap out of him 

for losing this game. 
I suddenly wanted to apologize to Rowdy, to all of the other Spokanes.  
I was suddenly ashamed of my anger, my rage, and my pain. 
I jumped off my white teammates shoulders and dashed into the locker room. I 

ran into the bathroom, into a toilet stall, and threw up. 
And then I wept like a baby. 
Coach and my teammates thought I was crying tears of happiness. 
But I wasn’t. 
I was crying tears of _______________.  

 
30.  “I was crying tears of ___________.” What word best fills the blank? 

a. Shame 
b. Pride 
c. Fear 
d. Awe 

 
All three of these ostensibly text-connecting, word meaning inference items 

require students to draw on some knowledge of words/the world. For question 21, 

students may have to draw on their knowledge about people to infer that Penelope would 

be happy to receive an invitation to a diner by the cool upperclassmen, in contrast to 

Junior, who feels sick to his stomach upon receiving the invitation. There are not enough 

context clues to determine that Penelope’s response is likely opposed to/very different 

from Junior’s response. Question 22 may also require students to draw on knowledge 

about people: despite the coveted invitation from the popular upperclassmen, Junior is 

likely to feel “doomed” rather than happy (or “chosen, one of the popular crowd”) as a 
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result of his lack of money to pay for anything at the diner. For question 30, the inference 

that the word that fills the blank is the opposite of “happiness” is a text-based inference. 

However, it may take some word/world knowledge to determine that “shame” is the best 

antonym for happiness. Indeed, these three text-connecting inference items were 

challenging for students: for question 21, 35% of all students in the sample answered the 

item correctly at pretest and only 32% answered the same item correctly at posttest; for 

question 22, 57% answered the item correctly at pretest and only 48% answered it 

correctly at posttest; for question 30, 58% answered the item correctly at pretest and only 

49% answered it correctly at posttest. Despite the intentions of the test developer, then, 

the measure might best be described as consisting of 30% text-connecting inferences and 

70% gap-filling inferences. The final measure, the SAT-10 Reading Vocabulary subtest, 

assessed students’ ability to infer word meanings from context, but it also assessed 

breadth of vocabulary knowledge more generally, something that was not the target of 

our intervention. In other words, all of the proximal measures assessed knowledge as well 

as skill in generating inferences.   

In contrast, a recent study (Kulesz, Francis, Barnes, & Fletcher, 2016) determined 

that the S form of the GMRT-RC (Grades 7 to 9) consists of 50% literal (“text memory”) 

items, 50% “text-based inference” items, and not a single knowledge-based inference 

item. Kulesz et al. (2016) point out that, 

At one level, this finding is not surprising. The goal of the GMRT-RC test is to assess student’s 
ability to read and understand information presented in a passage. To accomplish this goal, the test 
needs to include passage-dependent questions, specifically, questions that can be answered solely 
on the basis of information presented in the passage (Keenan & Betjemann, 2006). If the test 
included items that required inferences that were based on background knowledge, then students 
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lacking the background knowledge would be unable to answer such an item, which would alter the 
underlying construct being assessed by the test. While the ability to form such integrative 
inferences may well be an important component of reading comprehension, the developers of the 
GMRT-RC would not want differences in students’ knowledge bases to affect performance, as 
such differences would present as a source of differential item performance, or test-bias. (p. 6) 

Therefore, the fact that there were statistically significant effects in favor of 

treatment on the GMRT-RC but not on the CELF-5 Metalinguistics Making Inferences 

subtest or the Making Inferences Reading Test could indicate that Making Inferences 

instruction was more effective at teaching students to make text-connecting inferences 

than at teaching students to make knowledge-based inferences. The finding that there was 

a statistically significant effect in favor of treatment on the GMRT-RC but not for the 

CELF-5 Metalinguistics Making Inferences subtest, the SAT-10 Reading Vocabulary 

subtest, or the Making Inferences Reading Test suggests that, while it may be possible to 

teach students to generate text-connecting and even gap-filling inferences more 

effectively and accurately during an instructional intervention of short (16 hour) duration, 

it is likely less possible to increase the breadth of word and world knowledge that is a 

necessary condition for gap-filling, knowledge-based inference generation. Finally, it is 

worth noting that the GMRT-RC, though a standardized measure of general reading 

comprehension, was itself in some ways quite proximal to the Making Inferences 

instructional treatment: during Making Inferences instruction, students read and answered 

multiple choice questions, many of which were text-connecting inference questions 

similar to the items on the GMRT-RC. These results, taken altogether, are a reminder that 

tests of reading comprehension do not all tap the same construct (Bowyer-Crane & 

Snowling, 2005; Cutting & Scarborough, 2006; Francis et al., 2005; Keenan et al., 2008); 
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it is crucial to differentiate between the types of comprehension that they measure.  

Exploratory follow-up analyses investigated the degree to which word reading 

skill at pretest, depth of vocabulary knowledge at pretest, inference skill at pretest, 

academic enabling skills at pretest, and inattention/behavior problems at pretest 

moderated treatment effects for each of the four outcome variables. Phonemic decoding 

at pretest was a statistically significant moderator of intervention effects on the GMRT-

RC (p < 0.05), with treatment effects increasing as phonemic decoding skill increased. 

Sight word reading efficiency was not a statistically significant moderator of intervention 

effects on any proximal or distal measure. Student depth of vocabulary knowledge at 

pretest, measured by the CELF-5 Multiple Meanings and Word Classes subtests, was not 

a statistically significant moderator of intervention effects at the p < 0.05 level, but it was 

again evident that as depth of vocabulary knowledge increased, treatment effects were 

greater. Oral language inference skill, academic enabling behaviors, and inattention at 

pretest were not statistically significant moderators of intervention effects. 

Based on evidence that the effectiveness of reading comprehension strategy 

instruction depends on at least a threshold level of word reading skill (Müller et al., 2015) 

and because research suggests that the production of both text-connecting and gap-filling 

inferences depends at least in part on readers’ depth of vocabulary knowledge (Cain & 

Oakhill, 2014; Currie & Cain), we hypothesized that students with high levels of word 

reading skill and depth of vocabulary knowledge would receive more benefit from 

inference instruction than students with low levels of word reading skill. Our hypotheses 
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were supported by the follow-up analyses investigating the interaction between treatment 

and phonemic decoding and depth of vocabulary knowledge variables. It is relevant to 

point out that participation in Making Inferences instruction was associated with 

statistically significantly higher scores on the GMRT-RC for the entire sample of 

struggling readers; struggling readers with higher levels of phonemic decoding skill and 

depth of vocabulary knowledge may have benefitted more from treatment than students 

with lower levels of phonemic decoding skill and depth of vocabulary knowledge, but 

they still received significant benefit. 

Based on prior research that demonstrated greater effectiveness for reading 

comprehension strategy instruction when students had lower levels of comprehension 

ability at pretest (e.g., Hansen & Pearson, 1983; Raphael & Pearson, 1985), I 

hypothesized that students with low levels of inference skill at pretest would benefit more 

from treatment than students with high levels of inference skill at pretest, due to the fact 

that students with higher levels of inference skill were likely already employing some of 

the strategies and processes that were targeted during instruction, whereas students with 

lower levels of inference skill likely had more still to learn. However, in the present study 

there was no interaction between treatment and oral language inference skill at pretest. 

One potential positive implication of this finding is the suggestion that inference 

instruction can be equally effective for a broad variety of struggling readers, regardless of 

initial levels of inference skill. However, the fact that the test of oral language inference 

skill at pre-test variable measured only gap-filling inference skill and was likely 
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confounded by students initial levels of knowledge means that the implications of this 

finding are not entirely straightforward or easy to interpret.  

Research demonstrates that academic engagement, motivation, and related 

constructs predict reading comprehension and/or rate of growth in reading 

comprehension skill (e.g., Logan et al., 2011; Wolters et al., 2014). Conversely, there is 

evidence that student inattention is associated with poor reading comprehension (e.g., 

Frazier et al., 2007; Merrell & Tymms, 2001), and also that there can be interactions 

between student inattention at pretest and the effects of reading instruction (e.g., Rabiner 

et al., 2004). We hypothesized that students who have high levels academic enabling 

behaviors would benefit more from a cognitively demanding, deep comprehension-

focused instructional treatment than would students with low levels of academic enabling 

behaviors. On the other hand, we hypothesized that students with high levels of 

inattention would benefit less from inference instruction than students with low levels of 

inattention. However, in the present study academic enabling behaviors and student 

inattention at pretest were not statistically significant moderators of treatment effects. 

Again, this finding suggests that inference instruction can be effective for a broad variety 

of struggling readers, regardless of academic enabling behaviors and/or levels of 

attentiveness at pretest. 

The final research question investigated students’ perceptions of the Making 

Inferences instructional treatment. Overall, students’ perceptions of the Making 

Inferences instructional treatment were positive. The first six questions on the Making 

Inferences Student Interview survey were answered using a Likert scale, for which 1 = 
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“Not at all,” 4 = “Neutral,” and 7 = “Very much.” Questions related to the degree to 

which students felt instruction had made them better readers, how much they “enjoyed” 

each component of instruction (e.g., the mini-lesson, the text, reading and discussing 

inference questions in a small group) and instruction overall. Mean Likert-scale responses 

for each question ranged from 4.8 to 6.7. When asked “What parts of inference 

instruction do you think helped you most?” students pointed to (a) the small group aspect 

of instruction, (b) the way in which they were encouraged to ask and answer inferential 

questions, (c) instruction that helped them infer word meanings from context and find 

text evidence to support inferences, (d) the opportunity to read aloud, and (e) 

encouragement to broadly “talk about the book” and “share our ideas.” The last question 

on the survey asked students,  “What suggestions do you have for changes to inference 

instruction that would make it more helpful to other students?” Most responses indicated 

that students did not suggest changing instruction. Three students requested more partner 

work instead of work in small groups (e.g., “Work with a partner more often,” “Answer 

questions with a partner,” “We should read with only one partner no teacher to increase 

our reading”). Two students thought it would be helpful if instruction encompassed more 

summarization. One student testified that, “it would be helpful if we had more time in 

inference instruction.”   

Finally, it is important to discuss the fact that, of the 78 participants in the final 

sample, 96.2% were Hispanic, 97.4% received free or reduced price lunch, and 76.9% 

had the designation Limited English Proficient (LEP) currently or had been designated 

LEP during the prior year. It is good news that inference instruction yielded significant 
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effects on a measure of general reading comprehension for a sample of largely English 

learner (EL) students from low-income homes. English learners (ELs) constitute 9.2% of 

the national enrollment in public elementary and secondary schools (Kena et al., 2015) 

and the population of EL students is growing considerably faster than that of other 

populations nationally: between 1995 and 2010, the growth rate of the EL population 

nationwide was 63.5%, whereas the growth rate of the student population overall was just 

over 4% (National Clearinghouse for English Acquisition & Instruction Educational 

Programs [NCELA] 2011). ELs in the United States demonstrate significantly lower 

academic achievement than their non-EL peers (National Center for Education Statistics 

[NCES], 2015a; 2015b), with EL students at higher risk of grade retention and school 

dropout (Kena et al., 2015). On average, EL students who enter school with the LEP 

designation grow more slowly in their reading scores than their English only (EO) 

counterparts (Kieffer, 2008, 2011).  

There are elements of the intervention that may be particularly beneficial for ELs who 

are struggling readers. Research demonstrates that ELs in the middle grades benefit from 

intervention that is focused on academic vocabulary development, including from 

instruction focused on the inference of word meanings from context clues (Hall et al., 

2016). In addition, because LEP students may expend more cognitive capacity on word-

level processes (i.e., decoding and accessing word-level semantic information) than on 

sentence- or passage-level integration of information in text, this text integration-focused 

intervention may have had unique effects on reading comprehension for EL students. It is 

important, then, to interpret study findings in light of the fact that participants were 
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almost entirely ELs. It would be useful to implement this intervention with a larger 

sample that includes more EO students, in order to contrast the effects of inference 

instruction for EO students with the effects of inference instruction for EL students, and 

in doing so better understand if the intervention was particularly effective for ELs.  

Implications for Practice  

Inference instruction was developed based on research on inference instruction 

and other more general research on teaching and learning for students with and without 

learning difficulties. It consisted of explicit and systematic instruction focused on (a) 

identifying and integrating key words in text, and (b) activating prior knowledge and 

integrating prior knowledge with information in text (Hall, 2015). Students were taught to 

generate inference types that readers typically make on-line to maintain text coherence 

during reading (Graesser et al., 1994), including text-connecting or referential inferences, 

gap-filling causal inferences, and gap-filling inferences about traits, intentions, and 

emotions. Instruction incorporated teacher think-alouds to model inference generation 

(Loxterman, Beck, & McKeown, 1994), inference-eliciting questions during reading 

(Hall, 2016), and simple graphic organizers which emphasized and made “visible” the 

gaps in the text for which the student had to supply missing background knowledge 

(Elbro & Buch-Iversen, 2013). Finally, the intervention employed the following practices 

that are known to have significant effects on learning. First, students had ample 

opportunities not only for cumulative practice (Fletcher et al., 2007), but also for 

interleaved practice, such that different types of inferences were practiced in the same 

session (Bjork & Bjork, 2011), a practice that may help increase transfer. Second, 
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students received immediate feedback after they answered questions by means of a 

scratch-off answer sheet: If a partnership chose and scratched off the correct answer, a 

star was revealed. If the partnership chose and scratched off an incorrect answer, there 

was no star and the partnership knew that it would be necessary to discuss the question 

(referring to the text for evidence) in order to select an alternative answer (Dunlosky et 

al., 2013).  

The statistically significant findings in favor of treatment on the measure of 

general reading comprehension suggest that even only 16 hours (24, 40-minute sessions) 

of this type of inference instruction can result in better literal and text-connecting 

inferential comprehension for struggling readers who are English learners. This is 

important, because there is consensus among researchers in the field of discourse 

processing that text-connecting inferences are necessary for maintaining text coherence 

and are made online by good readers (e.g., Graesser et al., 1994; McKoon & Ratliff, 

1992; van den Broek et al., 2015). It may be more difficult to improve students’ gap-

filling inferential comprehension during an intervention of such short duration, perhaps 

because gap-filling inferences rely on activation of knowledge as well as integration of 

knowledge and information in text.   

Limitations 

Several factors limit interpretation of study findings. Despite the use of a rigorous 

research design, the study was a school-based intervention and thus subject to the 

limitations associated with real-world (rather than laboratory-based) research. First, 
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sample size (n = 78) was limited both by sample attrition and by the number of consent 

forms obtained. During the course of the study, seven students dropped out, five of whom 

had been assigned to the treatment condition. Attrition was the result of (a) families 

moving and transferring participants to different schools, or (b) scheduling issues (e.g., 

one student needed to receive speech therapy services and could only receive services 

during the Accelerated Reader™ block) that prevented students from participating in the 

intervention. In addition, only about 47% of eligible students consented to participate in 

the study. Prior to the start of the study, all 6th and 7th-grade students participated in an 

effective Accelerated Reader™ incentive system whereby they received points, t-shirts, 

free time to play basketball or play outside, and an invitation to an end-of-the-year 

celebratory dinner if they earned a certain number of Accelerated Reader™ points. Once 

students began participating in the Making Inferences treatment, they had only half the 

time to earn these points. Students testified that the potential for reduced time to earn 

Accelerated Reader™ points impacted consent form responses. A larger sample size 

would have increased the power to levels that could better detect effects and yielded more 

generalizable findings.  

In addition, the incentive system associated with business-as-usual Accelerated 

Reader™ instruction may have impacted treatment students’ motivation and engagement 

during Making Inferences instruction. Motivation and engagement at pretest, measured as 

components of academic enabling skills via the ACES Academic Enablers subscales, did 

not moderate treatment effects; nevertheless, it’s possible that functional Making 

Inferences instruction motivation and engagement (rather than a broader construct 
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measuring academic motivation and engagement more generally) might have interacted 

with treatment effects such that students with higher functional Making Inferences 

instruction motivation and engagement might have benefited more from instruction.   

It was also a limitation that the effects of small group instruction were compared 

with individually administered Accelerated Reader™ instruction, during which students 

read independently and took quizzes on the computer. Because intervention students 

received reading comprehension instruction within small groups of three to six students, 

group size may be a confounding variable. It is not possible to distinguish the effects of 

participating in small group instruction from the effects of inference instruction. 

Likewise, because intervention students received explicit instruction and comparison 

students did not, it is not possible to distinguish the effects of receiving explicit reading 

comprehension instruction in general from the effects of this particular approach to 

inference instruction.  

A fourth limitation concerns the generalizability of findings. The sample of 

students in this study was remarkably homogenous on a number of demographic 

variables: of the 78 participants in the final sample, 96.2% were Hispanic, 97.4% 

received free or reduced price lunch, and 76.9% had the designation Limited English 

Proficient (LEP) currently or had been designated LEP during the prior year. It is unclear 

whether this intervention would be equally effective given a sample with different 

demographic characteristics. Future research is necessary to determine the degree to 

which study findings extend to a more diverse sample of students. 
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A fifth limitation relates to the researcher-developed measure, for which I was not 

able to establish information about test reliability (both across items and across time 

points) or validity prior to the study. Scores on the researcher-developed Making 

Inferences Reading Test did not correlate highly with scores on the CELF-5 

Metalinguistics Making Inferences subtest (r = 0.53 at pretest and r = 0.31 at posttest), 

despite the fact that the two tests purport to measure the same construct. In addition, the 

test appeared not to be sensitive to growth in the construct it measured. Student raw 

scores changed very little from pre- to post-test, despite the fact that the same test form 

was used on both occasions: students in the comparison condition had a mean score of 

17.74 points out of 30 possible point at pretest, and 17.72 points out of a possible 30 

points at posttest; students in the treatment condition had a mean score of 18.64 at pretest 

and 18.87 at posttest. It would have been better to have piloted the test prior to the study, 

conducting item analyses and discerning the items with the best evidence of reliability, 

validity, and discrimination.   

A final limitation involved the short duration of the intervention. While few  

studies have examined the effects of interventions lasting longer than one school year  

(Vaughn & Wanzek, 2014), there is evidence to suggest that multiple-year intensive 

interventions are needed to support older students with significant reading difficulties 

(Vaughn & Fletcher, 2012). The current intervention provided students with 16 hours 

(24, 40-minute sessions) of instruction. Perhaps greater intervention effects (particularly 

on measures that assess knowledge-based inference skill) could be realized if the 

instruction were provided over an entire school year or longer.  
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Recommendations for Future Research 

This study suggests that explicit text-connecting and gap-filling inference 

instruction may hold promise for improving reading comprehension for struggling 

readers, particularly for students who have higher levels of phonemic decoding and depth 

of vocabulary knowledge. However, as noted previously, the intervention was of very 

short duration. Future research may determine the effects of intensive inference 

instruction of longer duration on proximal and distal outcomes.   

Future research may also explore which subgroups of students derive the most 

(and the least) benefit from this treatment. Considering that 76.9% of participants in this 

study had the official descriptor of LEP during the current or previous year, it would be 

useful to know if the effectiveness of this intervention depends in any way on proficiency 

in the language of instruction. It would also be useful to investigate threshold levels of 

phonemic decoding and depth of vocabulary knowledge required for participants to 

receive benefit from instruction.  

Finally, there is still much to be learned about the most effective way to measure 

inference skill, including specific subtypes of inference skill. Researchers have developed 

an effective experimental procedure for measuring gap-filling inference skill while 

controlling for variations in students’ knowledge bases (Barnes & Dennis, 1998; Barnes 

et al., 1996; Cain et al., 2001), but this procedure has not been employed with large 

groups of students as a pre- or post-test a measurement instrument. It would be useful for 

researchers to develop and establish the reliability and validity of an instrument that 
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could measure gap-filling inference skill in a way not confounded by students’ levels of 

knowledge. In addition, it would be useful for researchers to develop an instrument 

sensitive to incremental growth in inference skill. 

Summary 

The purpose of this study was to determine the effects of a small-group inference 

instruction intervention on the inference skill and general reading comprehension of 

struggling readers in Grades 6 and 7. Results indicate that this approach to explicit text-

connecting and gap-filling inference instruction, even when delivered in small dosages, 

has the potential to improve the general reading comprehension of middle school 

struggling readers. Instruction was most effective for students with higher levels of 

phonemic decoding and depth of vocabulary knowledge at pretest. Although inference 

instruction appeared to impact text-connecting inference skill more than gap-filling 

inference skill, intensive inference instruction sustained across a longer time period may 

have the potential to build students’ knowledge and increase students’ generation of 

accurate, gap-filling inferences as well. 
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Appendices 

Appendix A. Parental Consent Form 

Parental Permission for Children Participation in Research 
 
Title: Reading for Understanding: Reading Comprehension Instruction for Students in the 
Middle Grades 

Conducted By: Dr. Sharon Vaughn of The University of Texas at Austin, 
The Meadows Center for Preventing Educational Risk; Telephone: 512.232.2357 or email at 
srvaughn@austin.utexas.edu. 
 
Introduction 
We would like to invite your child to participate in a research study. We are interested in learning 
more about how to help students understand and remember what they read. We will use what we 
learn to develop new approaches to reading instruction. It is important that students understand 
and remember what they read not only in school, but also for college, training, and jobs after high 
school. This form provides you with information about the study. The person in charge of this 
research will also describe this study to you and answer all of your questions upon request. Please 
read the information below and ask any questions you might have before deciding whether or not 
to take part. 

Your participation is entirely voluntary. You can refuse to participate without penalty or loss of 
benefits to which you are otherwise entitled. You can stop your participation at any time and your 
refusal will not impact current for future relationships with UT Austin or your child’s school. To 
do so, simply tell the researcher you wish to stop participation. The researcher will provide you 
with a copy of this consent for your records. 

The purpose of this study is to test the effectiveness of a 10-week intervention intended to help 
students improve their comprehension of narrative text. More specifically, we are testing the 
effectiveness of an intervention that teaches students how to make inferences. When readers make 
inferences, they connect ideas in a text or connect their own knowledge with ideas in the text as 
they are reading, in order to better understand. 

If you agree for your child to be in this study, we will ask your child to do the following 
things: 

• Participate in reading assessments given at the beginning and end of the study. Pre-test 
assessment will take about 2 hours and post-test assessment will take about 1.5 hours.  

• Allow demographic and state assessment data to be collected from the school (no 
additional time requirement). 

 
If you agree for your child to be in this study, he or she may be randomly chosen to receive this 
Making Inferences reading comprehension instruction. The process is similar to tossing a coin; of 
all the students who receive permission to participate, some will receive the Making Inferences 
tutoring and others will not. Students who do not receive Making Inferences tutoring will 
continue with their regularly scheduled English language arts instruction (90 minutes, 2-3 days 
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per week), but we will still do reading assessments at the beginning and end of the ten weeks to 
see how much students’ reading comprehension improves. Students who receive the Making 
Inferences tutoring will work with a tutor in small groups for 40 minutes 2-3 times per week 
during the first or second half of their regularly scheduled 90 minutes of English language arts 
class. They will also have the reading assessments at the beginning and end of the six weeks to 
see how much their reading comprehension improves. 

All Making Inferences tutoring sessions will be audio-recorded so that we can make sure that 
instruction was delivered as intended.    
 
If you do not agree or your child to be in this study, we will collect no data from your child. 
Your child will not complete any assessments. There is no negative consequence associated with 
deciding not to agree to study participation. 

No additional time outside of the school day is necessary to participate in the study. 

Risks of being in the study: 
• There may be a slight risk for breach of confidentiality. However, these risks are 

expected to be no greater than everyday life 
 
Benefits of being in the study: 

• There is no direct benefit to you or your child when participating in the study. However, 
you will be contributing to scientific knowledge about reading comprehension. What we 
learn from this study will improve school outcomes for students across the nation. 
 

Compensation: 
• There is no charge or compensation for participation. 

 
Confidentiality and Privacy Protections: 

• The team at UT and your child’s school will be using the assessment results to evaluate 
the effectiveness of the instruction provided by the UT tutors.  

• These assessments will NOT affect students’ grades in their classes.  

• Results will be available only to school personnel and to the UT researchers.  

• You will be provided a copy of the results upon request.  

• Your child’s participation in all study events is voluntary.  

• You may request that he or she not participate or withdraw from study events at  any time 
by contacting your child’s school or Dr. Vaughn, using the contact information above (on 
the first page of this form).  

• If your child withdraws from study, we will not collect any data after the date of 
withdrawal. Data collected prior to the withdrawal will be destroyed.  
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• The data resulting from your child’s participation may be made available to other 
researchers in the future for research purposes not detailed within this consent form. In 
these cases, the data will contain no identifying information that could associate you with 
it, or with your participation in any study.  

• Audio recordings will be stored securely and only the research team will have access to 
the recordings.  Recordings will be kept for 6 months and then erased.   

• All data will be coded so that no personally identifying information is visible on them. 
Data will be kept in a secure place (e.g., a locked file cabinet in the investigator’s office). 
Data will be heard or viewed only for research purposes by the investigator and his or her 
associates.  

The records of this study will be stored securely and kept confidential. Authorized persons 
from The University of Texas at Austin, and members of the Institutional Review Board have 
the legal right to review your child’s research records and will protect the confidentiality of 
those records to the extent permitted by law. All publications will exclude any information 
that will make it possible to identify you as a subject. Throughout the study, the researchers 
will notify you of new information that may become available and that might affect your 
decision to remain in the study.  

Contacts and Questions:  If you have any questions about the study or if you want 
additional information, or wish to withdraw your child’s participation, call the researcher 
conducting the study. Her name, phone numbers, and e-mail address are on the first page. For 
questions about your rights or any dissatisfaction with any part of this study, you can contact, 
anonymously if you wish, the Institutional Review Board by phone at (512) 471-8871 or 
email at orsc@uts.cc.utexas.edu. You may keep the copy of this consent form.  

Signature   
You are making a decision about allowing your child to participate in this study. Your 
signature below indicates that you have read the information provided above and have 
decided to allow them to participate in the study. If you later decide that you wish to 
withdraw your permission for your child to participate in the study you may discontinue his 
or her participation at any time.  You will be given a copy of this document. 
 
 

_________________________________ 
Printed Name of Child 
 
_________________________________    _________________ 
Signature of Parent(s) or Legal Guardian Date 
 
_________________________________    _________________  
Signature of Investigator      Date 
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Appendix B. Child Assent Form 
 

Child Assent Form (ages 12-17) 
 
“I have read the description of the study titled ‘Reading for Understanding: Reading 
Comprehension Instruction for Students in the Middle Grades’ that is printed above and I 
understand want the procedures are and what will happen to me in the study. I have 
received permission from my parent(s) to participate in the study, and I agree to 
participate in it. I know that I can quit the study at any time.” 
 
 
__________________________________________ __________________  
Student's Signature       Date 
 
 
__________________________________________ __________________  
Signature of Researcher     Date 
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Appendix C. Making Inferences Lesson 1 

Lesson 1: Introduct ion to Inferences 
 

1. Introduction of instructor and students. (7-8 minutes) 
 

2. Assignment of partners/small groups; review of student materials. (7-8 minutes)  
• Materials: Post-It noted or highlighted books, to be shared with other classes; 

a folder with questions and scratch-off answer sheets for each partnership; a 
penny; an index card. Explain to students that they should look for their folders 
at the beginning of class (you’ll sit where your folder is).  

• Questions? 
o What happens if you/your partner is absent? Instructor will be 

responsible for getting absent students photocopies of pages in the 
book/questions. Student who is absent will be responsible for reading 
the pages and the questions on his/her own before the next class. A 
student with an absent partner can either work on his/her own or pair 
up with another partnership. 

3. Mini-lesson: What is an inference? (15-20 minutes) 

 

• Show iceberg poster. Describe it, saying something like: In this photograph, you can 
see that when we look at an iceberg from the vantage point of a boat or a plane, what 
we see is actually just a small part of it, just the “tip of the iceberg” that floats above the 
water. The majority of the iceberg is actually below the water’s surface. It’s amazing 



 102  
 

how much of it is invisible to the eye, hidden beneath the water!  
• Teach: Reading a book is similar to looking at an iceberg. The words on the page are 

just the “tip” of the story. If you want to grasp the true size and shape and reach of an 
iceberg, then you have to look beneath the surface of the water, or make some 
educated guesses about what is beneath the surface based on clues. If you want to 
grasp the full meaning of the story, you have to look beneath the surface of the words, 
or make educated guesses (about, for example, why things happen, or what a 
character really means) by digging into your knowledge about people and the world. If 
you look below the surface of the words on the page, combining your knowledge 
about people and the world with clues in the text to discover things that are never said 
out loud, you are making an inference. [Note to instructor: There are lots of different 
kinds of inferences, but let’s leave the definition there for now.] 

• Model: We actually do this all the time in our everyday lives, when we’re not reading. 
Let me give you an example. Today, as I was driving to school, I saw a man running 
and frantically waving at a bus that is pulling away. When I saw him, I immediately 
(almost unconsciously) made an inference. I looked at some key clues: his actions (the 
running, his frantically waving arms), what was going on around him (the bus driving 
away); then, practically without even realizing it, I dug into my knowledge about the 
world, and my experiences with buses/people who are running/waving their 
arms…and I inferred: the man must have just barely missed his bus, and he’s waving 
his arms to try to get the attention of the bus driver, hoping that maybe the bus will wait 
and let him on.  

o Project Graphic Organizer 1. 
• Guided practice: Okay, let’s try another example together. You are at a corner and see 

two cars stopped at an intersection. Picture it. The rear car starts honking its horn. 
[Don’t say anything yet; just think about it. What do you think is going on? What are 
some clues that you can use? Use your knowledge about the world. What inference 
can you make about why the car is honking?] Now, turn and talk to your partner and 
try to make an inference. Can anyone infer why the car is honking? Accept possible 
answers. Maybe the light turned green and the driver of the first car wasn’t paying 
attention/didn’t move, so the driver of the second car started honking? Our inference: 
the driver of the second car was impatient; that’s why s/he was honking. 

o Project Graphic Organizer 2. 
• Independent practice: Try the next two examples. After I read the example out loud, 

first think and note potential clues. Put the clues you find into the blank graphic 
organizers that I hand out [instructor hands out blank graphic organizers]. Remember 
to use your knowledge about people/the world. Then turn and talk to your partner and 
try to make an inference. 

You are walking down the street, and all of a sudden a dog comes running out of 
an opened door with its tail between its legs. Why might the dog be running out of 
the opened door with its tail between its legs? 

Your sister comes home from spending the evening with her friends, slams the 
front door and runs to her room while crying. Why might she be crying? 
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• Closing: You all did a great job making those inferences. You looked at clues and 
used your knowledge about people/the world to make a bunch of inferences about 
why people (or dogs) were behaving the way they were—even though none of it was 
said explicitly, you could figure it out. That’s your job, as readers, during the next 14 
weeks. When you read in this class, don’t just read the words, or the “tip of the 
iceberg.” Don’t just focus on reading quickly and accurately. Instead, focus on creating 
a deeper understanding of the book; keep asking yourself what the words mean; how 
might inferring beyond the surface of the words give you a better sense of who the 
character is, what he or she might be thinking, where he or she might be going? 
[Perhaps also note: It’s amazing to see that sometimes, readers who make great 
inferences as they walk around the world in their everyday lives forget to make 
inferences while they’re reading. We’ll work on keeping our minds awake to inferences 
in Wonder.] 
 

4. Exit slip (5-10 minutes) 
• Say: I want each of you to jot on this index card a definition for “inference” that 

makes sense to you. Don’t worry—there’s no right answer—I just want to get a 
sense for how much you learned today and how much I may need to reteach 
tomorrow. If it helps, I can tell you my definition for inference right now:  

o When you make an inference while reading, you look beneath the surface 
of the words on the page. You dig into your knowledge about people and 
the world to make educated guesses about things in the story that are 
never said out loud. 
 

5. If there’s time, before exit slip prompt students to start reading Chapter 1 of Wonder 
aloud in their partners/small groups. Model how to answer questions on question 
sheet.  

Graphic Organizer 1.1 
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Appendix D. Sample Making Inferences Lesson 
 
Lesson 2: Making Inferences about Characters 
 

1. Gain students’ attention. 
 

2. Minilesson: Making Inferences About Characters, Part I 
• Review: Yesterday, we learned that, when we read, the words on the page are 

only the “tip of the iceberg.” [Point to poster with image of iceberg.] If we want to 
really learn about an iceberg—to understand the size and shape of the iceberg—
we need to look below the surface of the water. Similarly, if we want to really 
understand the book that we’re reading, we need to guess about what is not 
written or said out loud by characters—we have to look below the surface of the 
words on the page.  

• Teach: Today, we’re going to start reading Wonder. We’re going to be introduced 
to Auggie, the book’s main character, as well as some other important characters 
in the book. As we read, I want you to keep your brain awake to inferences that 
you might be able to make about these characters. You’ll need to combine clues 
in the text with your knowledge about people and the world to make inferences 
about who the characters are: both what they look like on the outside and also 
who they are as people, on the inside (nice, mean, kind, selfish, etc.).  

• Model: Let me start by reading the first paragraph and modeling how I make 
inferences as I read. [Read the first paragraph of Chapter 1.] The first inference that 
I need to make is….well, I need to infer what it is that makes the speaker, Auggie, 
“not an ordinary 10-year-old kid.” Ok. Watch me try. I know that Auggie says he 
“feels normal” but he qualifies this by saying that it’s only on the “inside” that he 
feels normal. So I can infer that he must NOT feel normal on the outside. I can also 
use the clues "make other ordinary kids run away screaming..." and "get stared at" 
and think about times when I’ve seen kids stare, or when I’ve stared myself…I 
know it has something to do with the way Auggie looks. And he must look really 
different—a bit scary, even, if he makes ordinary kids run away screaming. 

• Guided Practice: Okay, as we read on, let’s focus on collecting more clues, more 
evidence that I made a correct inference: are there any other clues that what 
makes Auggie “not ordinary” is something about the way that he looks? As I read 
aloud, give me a thumbs-up every time you hear a potential clue. [Read until “I 
know how to pretend I don’t see the faces people make”.] Potential clues: “wish 
that I had a normal face that no one ever noticed” and “doing that look-away thing” 
and “the faces people make.”   

• Independent Practice: When you continue reading with your partners today (and 
every day), the first partner will read the rest of the page aloud; then, Partner 2 will 
read the next page aloud. You’ll continue alternating pages this way. You’ll stop 
when you get to a highlighted part. [Show students how to refer to the appropriate 
question on question sheets. Show students how the question sheet is organized 
by chapter. Show students how to match question with bubbles on scratch-off 
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sheet.] Here’s the important thing: before you look at the answer options, just 
consider the question on its own. Cover the answer options with an index card, 
and you and your partner can invent your own answer. I’m more interested in your 
thinking on your own, to an open-ended question, than I am in how you choose 
the correct answer out of the four options I give you [you’ll need to demonstrate 
doing this using a question sheet and an index card]. Then, after you discuss 
answers to questions with your partner, remove the index card and decide on a 
correct answer from among the options; then scratch it off on your answer sheet. 
So, to emphasize: every time you get to a highlighted part, find the question on the 
question sheet. Read the question; cover the answers with your index card; talk, 
discuss, make sure you agree…present your evidence…then remove the index 
card, and look at the answer options and discuss/decide again…and only THEN 
do you scratch off an answer!   

 
Graphic Organizer 2.1 
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Appendix E. Sample Making Inferences Questions 

Ch. 4. Driving 
 

1. Infer the ending to Auggie’s mom’s sentence: “We can’t just keep avoiding 
situations that…” 

a. …make Auggie meet other kids and maybe get teased or bullied. 
b. …protect Auggie from other kids. 
c. …make Auggie happy and help him forget the way his face looks. 
d. …make Auggie angry and confused. 

 
2.  Auggie asks, “Did you tell him anything else?” What, in particular, do you think 

Auggie wonders about? 
a. Did his mom tell Mr. Tushman about the way Auggie’s face looks? 
b. Did him mom tell Mr. Tushman that Auggie didn’t want to go to school? 
c. Did his mom tell Mr. Tushman that Auggie’s family wasn’t rich? 
d. Did his mom tell Mr. Tushman that Auggie’s sister was Via? 

  
3.  “We showed him pictures of the whole family. And that great shot of you 

holding that flounder on the boat!” A flounder is probably a:  
a. Fish 
b. Pencil 
c. Paintbrush 
d. Calculator 

 
4. “We showed him pictures of the whole family. And that great shot of you 

holding that flounder on the boat!” Who does the “him” refer to? 
a. The school principal 
b. Christoper 
c. Auggie’s dad 
d. Auggie 

 
5. “Last year? …So you’ve been thinking about this for a whole year and you 

didn’t tell me?” Auggie asks his parents. How do you think Auggie feels? 
a. Angry, betrayed 
b. Relieved 
c. Surprised, bewildered  
d. Happy 
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6. “Last year? …So you’ve been thinking about this for a whole year and you 

didn’t tell me?” What does this refer to? 
a. The idea of sending Auggie to middle school 
b. The idea of visiting Christoper 
c. The way Auggie’s face looks 
d. The trip to Montauk 

 
7.  Why do you think Auggie’s mom looks guilty after Auggie asks her about the 

woman who came to this house? 
a. Because she feels she should have told Auggie who the woman was 
b. Because she feels she shouldn’t have argued with Auggie’s father 
c. Because she feels she shouldn’t have brought up the school idea 
d. Because she feels badly about Auggie’s face 
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Appendix F. Researcher-Developed Making Inferences Reading Test  
 
Directions: These passages are from a book about a boy who was born with a variety of medical 
problems. He lives on a Spokane Indian reservation (the “rez”). Answer the questions below. 
 
 I was born with water on the brain.  

Okay, so that’s not exactly true. I was actually born with too much cerebral 
spinal fluid inside my skull. But cerebral spinal fluid is the doctors’ fancy way of saying 
brain grease. And brain grease works inside the lobes like car grease works inside an 
engine. It keeps things running smooth and fast. But weirdo me, I was born with too 
much grease inside my skull, and it got all thick and muddy and disgusting, and it only 
__________ the works. My thinking and breathing and living engine slowed down and 
flooded. 
 

1. What are lobes, probably? 
e. parts of the brain 
f. the compartments of the car engine 
g. sections of an orange 
h. halves of a human body 

 
31. “But weirdo me, I was born with too much grease inside my skull, and it got all thick 

and muddy and disgusting, and it only _______ the works.” What is the best word to 
fill the blank? 

a. improved 
b. mucked up 
c. barely missed 
d. barely survived 

 
32. Was Junior really born with too much water in his brain? 

a. Yes 
b. No, it was grease 
c. No, it was cerebral spinal fluid 
d. No, it was synovial fluid 

 
33. What is the narrator’s thinking and breathing and living engine? 

a. his car engine 
b. his computer 
c. his brain 
d. his family 
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Everybody on the rez calls me a retard about twice a day. They call me retard when 
they are pantsing me or stuffing my head in the toilet or just smacking me upside the 
head. 

… 
Do you know what happens to retards on the rez? 
We get beat up. 
At least once a month. 
Yep, I belong to the Black-Eye-of-the-Month Club. 
Sure I want to go outside. Every kid wants to go outside. But it’s safer to stay home. 

So I mostly hang out ___________ in my bedroom and read books and draw cartoons. 
 

34. “So I mostly hang out ________ in my bedroom and read books and draw cartoons.” 
What word(s) best fills the blank? 

a. alone 
b. with friends 
c. asleep 
d. of the window 

 
35. Why is it “safer to stay home” for the narrator, probably? 

a. If he goes outside, he’ll get in trouble. 
b. If he goes outside, he’ll have to talk to people. 
c. If he goes outside, he’ll have to play sports. 
d. If he goes outside, he’s likely to get beat up.  

 
So hunger is not the worst thing about being poor. 
And now I’m sure you’re asking, “Okay, okay, Mr. Hunger Artist, Mr. Mouth-Full-of-

Words, Mr. Woe-Is-Me, Mr. Secret Recipe, what is the worst thing about being poor?” 
So, okay, I’ll tell you the worst thing. 
Last week, my best friend Oscar got really sick. 
At first, I thought he just had heat exhaustion or something. I mean, it was a crazy-

hot July day (102 degrees with 90 percent humidity), and plenty of people were falling 
over ___________________, so why not a little dog wearing a fur coat? 

 
36. “I mean, it was a crazy-hot July day (102 degrees with 90 percent humidity), and 

plenty of people were falling over ________ so why not a little dog wearing a fur coat?” 
What word(s) best fills the blank? 

a. laughing 
b. from heat exhaustion 
c. in disbelief 
d. dead 

 
37. Who is Oscar? 

a. the narrator’s dog 
b. the narrator’s classmate 
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c. the narrator’s brother 
d. the narrator’s cousin 

 
There was nothing I could do to save Oscar. 

 Nothing. 
 Nothing. 

Nothing. 
So I lay down on the floor beside him and patted his head and whispered his 

name for hours. 
Then Dad came home from wherever and had one of those long talks with mom, 

and they decided something without me. 
And then Dad pulled down his rifle and bullets from the closet. 

 
38. What decision do you think the narrator’s mom and dad made without him? 

a. They decided to teach him how to shoot a gun. 
b. They decided to kill Oscar. 
c. They decided to do nothing. 
d. They decided to bring Oscar to the hospital. 

 
“Junior,” he said. “Carry Oscar outside.” 
“No!” I screamed. 
“He’s ______________,” Dad said. “We have to help him.” 
“You can’t do it!” I shouted. 
I wanted to punch my dad in the face. I wanted to punch him in the nose and make 

him bleed. I wanted to punch him in the eye and make him blind.  
I was hot mad. Volcano mad. Tsunami mad. 
Dad just looked down at me with the saddest look in his eyes. He was crying. He 

looked weak. 
I wanted to hate him for his weakness. 
I wanted to hate Dad and Mom for our poverty. 
I wanted to blame them for my sick dog and for all the other sickness in the world. 
But I can’t blame my parents for our poverty because my mother and father are the 

twin suns around which I orbit and my world would EXPLODE without them. 
And it’s not like my mother and father were born into ___________. It’s not like they 

gambled away their family fortunes. My parents came from poor people who came from 
poor people, all the way back to the very first poor people.   

 
39. “He’s ________,” Dad said. “We have to help him.” What word best fills the blank? 

a. dead 
b. happy 
c. suffering 
d. begging 
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40. “And it’s not like my mother and father were born into ________.” What word best fills 
the blank? 

a. happiness 
b. poverty 
c. anger 
d. wealth 

 
41.  Who is Junior? 

a. Junior is the name of the narrator. 
b. Junior is the name of the narrator’s dad. 
c. Junior is the name of the narrator’s brother. 
d. Junior is the name of the narrator’s friend. 

 
42. Why might Junior want to punch his dad in the face? 

a. He blames his dad for his cerebral palsy.  
b. He’s mad at his dad for drinking too much. 
c. He’s mad that his dad wants to kill Oscar. 
d. He blames his dad for gambling away their family fortune.    

 
… 
Poverty doesn’t give you strength or teach you lessons about perseverance.  No, 
poverty only teaches you how to be poor.   

So, poor and small and weak, I picked up Oscar.  He licked my face because he 
loved and trusted me.  And I carried him out to the lawn, and I laid him down beneath 
our apple tree. 

“I love you, Oscar,” I said. 
He looked at me and I swear to you that he understood what was happening.  

He knew what Dad was going to do.  But Oscar wasn’t scared.  He was relieved. 
But not me. 
I ran away from there as fast as I could. 
I wanted to run faster than the speed of sound, but nobody, no matter how 

much pain they’re in, can run that fast.  So I heard the boom of my father’s rifle when he 
shot my best friend. 

A bullet only costs about two cents, and anybody can afford that.   
 

43. What does relieved probably mean? 
a. no longer worried or distressed 
b. terrified 
c. no longer on duty  
d. enraged 
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44. Why did Junior want to run as fast as the speed of sound? 
a. He didn’t want to have to say goodbye to Oscar. 
b. He didn’t want to hear the sound of his father shooting the gun. 
c. He didn’t want his father to be able to catch him. 
d. He wanted to run away from the reservation. 

 
45. What does poverty have to do with Oscar’s death? 

a. Oscar got sick because Junior and his family were poor.  
b. Junior’s father couldn’t afford the bullet that took Oscar’s life. 
c. Because they were poor, there was no money for Oscar’s food and vitamins.  
d. Taking Oscar to the hospital might have saved his life, but it was too 

expensive. 
 

In geology class, the teacher, Mr. Dodge, was talking about the petrified wood 
forests near George, Washington, on the Columbia River, and how it was pretty 
amazing that wood could turn into rock. 

I raised my hand. 
“Yes, Junior,” Mr. Dodge said. 
He was surprised. That was the first time I’d raised my hand in his class. 
“Uh, er, um,” I said. 
Yeah, I was so articulate. 
“Spit it out,” Dodge said. 
“Well,” I said, “Petrified wood is not wood.” 
My classmates stared at me. 
… 
“If it’s not wood,” Dodge said, “then why do they call it wood?” 
“I don’t know,” I said. “I didn’t name the stuff. But I know how it works.” 
Dodge’s face was red. 
Hot red. 
I’d never seen an Indian look that red. So why do they call us the redskins? 
“Okay, Junior, if you’re so smart,” Dodge said, “then tell us how it works.” 
“Well, what happens is, er, when you have wood that’s buried under dirt, then 

minerals and stuff sort of, uh, soak into the wood. They, uh, kind of melt the wood and 
the glue that holds the wood together. And then the minerals sort of take the place of 
the wood and the glue. I mean, the minerals keep the same shape as the wood. Like, if 
the minerals took all the wood and glue out of a, uh, tree, then the tree would still be a 
tree, sort of, but it would be a tree made out of minerals. So, uh, you see, the wood has 
not turned into rocks. The rocks have replaced the wood.  
 

46. What does the word articulate most likely mean? 
a. Flexible 
b. Frightened 
c. Able to speak fluently and coherently 
d. Able to stand up for oneself 
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47. Why do you think Junior’s classmates stared at him after he raised his hand and made 
the comment in Mr. Dodge’s class? 

a. They thought Junior didn’t know what he was talking about. 
b. They couldn’t believe that Junior was contradicting the teacher. 
c. They thought he looked weird. 
d. They were worried that he might hurt someone. 

 
48. Why do you think Mr. Dodge’s face got red? 

a. He was embarrassed that Junior knew more than he did about science. 
b. He was thrilled that Junior was participating in class. 
c. He was exhausted, after lecturing for a full half hour. 
d. He was angry at Junior for contradicting him. 

 
I figured I’d walk Penelope out to the parking lot, where her dad was waiting in his 
car. I’d give her a sweet little kiss on the cheek, and then I’d wave goodbye as they 
drove away. … And then I’d wait in the parking lot until everybody was gone. And 
then I’d start the walk home in the dark. It was a Saturday, so I knew some 
reservation family would be returning home from Spokane. And I knew they’d see 
me and pick me up. 
 That was the plan.  
 But things changed. As things always change. 

Roger and a few other dudes, the popular guys, decided they were going to 
drive into Spokane and have pancakes at some twenty-four-hour diner. It was 
suddenly the coolest idea in the world. 

It was all seniors and juniors, upperclassmen, who were going together. 
But Penelope was so popular, even as a freshman, too, that Roger invited us to 

come along. 
Penelope was ecstatic about the idea. 
I was sick to my stomach. 
I had five bucks in my pockets. What could I buy with that? Maybe one plate of 

pancakes. Maybe. 
I was doomed. 
“What do you say, Junior?” Roger asked. “You want to come carbo-load with 

us?” 
“What do you want to do, Penelope?” I asked. 

 
49. Junior was originally planning to walk home in the dark, and hope that someone would 

see him and pick him up. Why do you think he didn’t ask Penelope’s dad for a ride? 
a. He didn’t want Penelope and her father to see where he lived. 
b. He didn’t want to ride in the car with Penelope’s dad, who was racist. 
c. He wanted to get a ride home with someone more popular. 
d. He knew his dad was on his way to pick him up. 
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50. What does the word ecstatic probably mean? 
a. Very nervous 
b. Incredibly happy 
c. Enraged 
d. Tentatively excited 

 
51. What does doomed probably mean? 

a. Condemned to certain destruction or death 
b. Chosen, one of the popular crowd 
c. Exhausted 
d. Unhappy 

 
52. Junior most likely says that he’s “doomed” because he knows that: 

a. Penelope will be invited, but he won’t be. 
b. Penelope’s dad will say “no.”  
c. Everyone will discover that he’s poor. 
d. Everyone will discover that he can’t eat pancakes. 

 
“What do you want to do, Penelope?” I asked. 
“Oh, I want to go, I want to go,” she said. “Let me go ask Daddy.” 
“Oh, man, I saw my only escape. I could only hope that Earl wouldn’t let her go. 

Only Earl could save me now. 
I was counting on Earl! That’s how bad my life was at that particular moment! 
Penelope skipped over toward her father’s car. 
“Hey, Penultimate,” Roger said. “I’ll go with you. I’ll tell Earl you guys are riding 

with me. And I’ll drive you guys home.” 
Roger’s nickname for Penelope was Penultimate. It was maybe the biggest 

word he knew. I hated that he had a nickname for her. And as they walked together 
toward Earl, I realized that Roger and Penelope looked good together. They looked 
natural. They looked like they should be a couple. 

Come on, Earl! Come on, Earl! Break your daughter’s heart! 
But Earl loved Roger. Every dad loved Roger. He was the best football player 

they’d ever seen. Of course they loved him. It would have been un-American not to love 
the best football player. 
 

53. Who is Earl? 
a. Penelope’s dad 
b. Penelope’s brother 
c. Junior’s dad 
d. Roger’s friend 

 
54. Why do you think Junior hates that Roger has a nickname for Penelope? 

a. He’s disgusted; it’s a bad nickname. 
b. He’s jealous; he knows Penelope’s dad would love the nickname. 
c. He’s angry; it’s clear they are secretly dating.   
d. He’s jealous; it implies that they are close. 
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55. What does Junior mean when he silently tells Earl to, “Break your daughter’s heart?” 

a. He wants Earl to say that she can’t date Roger. 
b. He wants Earl to say that she can’t date Junior. 
c. He wants Earl to say that she can’t go to the diner. 
d. He wants Earl to say that she can’t have any money. 

 
“Go again,” Coach said. 
This time, Roger tried to dribble down the court. And I played defense. I 

crouched down low, spread my arms wide and legs high and wide, and gritted my 
teeth. 

And then Roger ran me over. Just sent me sprawling. 
He raced down and dunked it again while I lay still on the floor. 
Coach walked over and looked down at me. 
“What’s you name, kid?” he asked. 
“Junior,” I said. 
“You’re from the reservation?” 
“Yes.” 
“Did you play_____________ up there?” 
“Yes. For the eighth-grade team.” 
Coach studied my face. 
“I remember you,” he said. “You were a good shooter.” 
“Yeah,” I said. 
Coach studied my face some more, as if he were searching for something. 
“Roger is a big kid,” he said. 
“He’s huge,” I said. 
“You want to take him on again? Or do you need a break?” 
Ninety percent of me wanted to take the break. But I knew if I took that break I 

would never _____________. 
“I’ll take him on again,” I said. 
Coach smiled. 

 
56. “Did you play _______ up there?” What word best fills the blank? 

a. baseball 
b. basketball 
c. football 
d. soccer 

 
57.  “But I knew if I took that break I would never ________.” What word best fills the 

blank? 
a. Walk again 
b. Make the team 
c. Feel ashamed 
d. Remember it 
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58. Based on Junior’s actions in this passage, what can you infer about his personality?  
a. He has a lot of fear and self-doubt 
b. He has a lot of anxiety 
c. He has a lot of persistence and grit 
d. He has a lot of anger  

 
I whooped.  
We had defeated the enemy! We had defeated the champions! We were David 

who’d thrown a stone into the brain of Goliath! 
And then I realized something. 
I realized that my team, the Reardon Indians, was Goliath. 
I mean, jeez, all of the seniors on our team were going to college. All of the guys 

on our team had iPods and cell phones and PSPs and three pairs of blue jeans and ten 
shirts and mothers and fathers who went to church and had good jobs. 

Okay, so maybe my white teammates had problems, serious problems, but 
none of their problems was life threatening. 

But I looked over at the Wellpinit Redskins, at Rowdy. 
I knew that two or three of those Indians might not have eaten breakfast that 

morning. 
No food in the house. 
I knew that seven or eight of those Indians lived with drunken mothers and 

fathers. 
I knew two of those Indians had fathers in prison. 
I knew that none of them was going to college. Not one of them. 
And I knew that Rowdy’s father was probably going to beat the crap out of him 

for losing this game. 
I suddenly wanted to apologize to Rowdy, to all of the other Spokanes.  
I was suddenly ashamed of my anger, my rage, and my pain. 
I jumped off my white teammates shoulders and dashed into the locker room. I 

ran into the bathroom, into a toilet stall, and threw up. 
And then I wept like a baby. 
Coach and my teammates thought I was crying tears of happiness. 
But I wasn’t. 
I was crying tears of _______________.  

 
59.  “I was crying tears of ___________.” What word best fills the blank? 

a. Shame 
b. Pride 
c. Fear 
d. Awe 
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Appendix G. Researcher-Developed Making Inferences Student Interview  
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Appendix H. Making Inferences Implementation Validity Checklist and Codebook 
 

Making Inferences Implementation Validity Checklist 
2016 

 
Tutor:   ___________________________ Date:   __________________________ 

Grade: ____________________________ Period:  __________________________  

Length of Audio:  ____________________     TX / CO:               _________________ 

Coder: ____________________________________ 

 
 

Procedural Fidelity & Quality of Implementation 
 
Implementation:           
4: High        

3: Mid High     

2: Mid Low  

1:  Low      

NA: Component not required/expected for that day     

 
Instruction 

Implementation 
4 3 2 1 N 

When applicable, teacher provides: 
o Review of previous day’s teaching point 
o Explicit instruction  
o Modeling   
o Guided practice, providing corrective 

feedback when necessary 
  

     

Notes: 
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Independent Practice 

Implementation 
4 3 2 1 N 

Teacher provides: 
o Direction to read 
o Redirection if students are not reading 

text aloud or silently 
o Direction to answer questions 
o Guidance if students are not thoroughly 

discussing answer options/providing 
evidence for the correct answer before 
scratching it off  

o Feedback during discussion and after 
students choose an answer 
 

     

Notes: 
 
 
 

 

 

*This form was adapted from the Collaborative Strategic Reading IVC (Vaughn, Klingner, Swanson, Boardman, 
Roberts, et al., 2011), and Vaughn & Linan-Thompson (2002). Some items were also adapted from the English-
Language Learner Classroom Observation Instrument (Baker, Gersten, Haager, Graves, & Goldberg, 2001) and 
the Classroom Observation Checklist (Stanovich & Jordan, 1998); Features of Effective Reading Instruction in 
Special Education (Klingner, Urback, Golos, Brownell & Menon, 2010). 

 

 
 

Global Observation 
 
Overall, I consider this 
tutor’s instruction to be: 

Highest Quality Average     Lowest 
Quality 

5 4 3 2 1 
Overall, I consider this 
tutor’s classroom 
management to be 

5 4 3 2 1 
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Directions and Definitions for Making Inferences Implementation Validity Checklist 
 

Descriptive Information 
Complete teacher name, date of recording, grade level (e.g., 7th), class period, length of time 
of audio, whether section is Treatment or Control, and name of person coding. 

 
Lesson in Unit 

Place check in box next to which lesson (i.e., 1-25) is being coded.  
 

Implementation 
Rate the extent to which required elements and procedures for each expected component are 
implemented by the teacher during the recording of the instructional period. 
 

4= High 3=Mid High 2= Mid Low 1= Low NA 
Completes all of 
the expected 
elements and 
procedures of the 
component 

Completes a 
majority of the 
required elements 
and procedures of 
the component 

Completes few of 
the expected 
elements and 
procedures of the 
component 

The teacher does 
not complete the 
expected, required 
elements and 
procedures of the 
component 
(component not 
observed ) 

Component not 
required or 
expected for the 
day 

 
Global Observations 

 
Teacher 
Instruction  

Quality Indicators: 
• Begins and ends class on time 
• Allocates majority of classroom time to instruction 
• Prepared for lesson and activities 
• Clearly sets purpose for instruction 
• Makes connections to prior/background knowledge 
• Asks clear questions and gives clear directions 
• Clearly explains concepts 
• Responds to student questions 
• Uses appropriate pacing, including wait time 
• Shows enthusiasm for content and teaching 
• Facilitates active engagement of students during instruction including 

frequent student responses (oral, written, partner, individual) 
• Selects text (where appropriate) at an appropriate level of complexity 

and interest to promote student engagement with text 
• Monitors student & group performance during activities to ensure they 

are performing correctly 
• Challenges students to extend thinking 
• Provides frequent, positive feedback to students 
• Summarizes/highlights essential material 
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5= Highest  

Quality 
4 3= Average 

Quality 
2 1= Lowest Quality 

 Consistently 
demonstrates all 
or nearly all of 
the quality 
indicators* 
 
 
 

 Inconsistently 
demonstrates the 
quality indicators* 
 

 Rarely demonstrates 
the quality 
indicators* 
  
 
 
 

Classroom 
Management 

Quality Indicators: 
• Implements clear behavioral expectations 
• Reinforces appropriate student behavior 
• Redirects off-task behavior quickly and efficiently 
• Engages all students in the lesson 
• Demonstrates continuous and active supervision of students across 

activities 
• Transitions between activities without wasted time 
• Redirects off-task behavior quickly and efficiently 

 
5= Highest  

Quality 
4 3= Average 

Quality 
2 1= Lowest Quality 

 Consistently 
demonstrates all 
or nearly all of 
the quality 
indicators* 
 

 

 Inconsistently 
demonstrates the 
quality indicators* 
 

 Rarely demonstrates 
the quality 
indicators*  

 
*Consider the opportunities to engage in the indicated behaviors and rate according to how 
many of the opportunities were utilized. 
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