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The process of comprehending written material requires the 
coordination of a complex set of skills, and as a consequence there are 
a number of potential sources of comprehension failure (Cain, Oakhill, 
& Bryant, 2000; Leach, Scarborough, & Rescorla, 2003; Mastropieri & 
Scruggs, 1997; National Center for Learning Disabilities, 1999; Oakhill, 
Cain, & Yuill, 1998; Paris & Oka, 1989; Perfetti, Marron, & Foltz, 1996; 
Pressley, 2000; Stanovich, West, Cunningham, Cipielewski, & Siddiqui, 
1996; Torgesen, 1998). Gough’s “simple view of reading” (Gough, 1996; 
Gough & Tunmer, 1986) postulates that two general types of skill are 
required for good reading comprehension: (1) the ability to accurately 
and fluently identify the words in print and (2) general language 
comprehension ability. Others have expanded on the “simple view of 
reading” by recognizing the importance of more specific knowledge 
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 The Influence of In-Text Instruction 47

(e.g., vocabulary, declarative) and active application of specific read-
ing strategies required to maximize reading comprehension (e.g., 
Baker, 1979; Baker & Brown, 1984; Cain & Oakhill, 1999; Mastropieri 
& Scruggs, 1997; National Center for Learning Disabilities, 1999; Pal-
incsar & Brown, 1984; Perfetti et al., 1996; Stanovich, Cunningham, & 
West, 1998; Stanovich & West, 1989). For instance, Cain and Oakhill 
(1999) and Perfetti et al. (1996) have suggested that the ability to make 
inferences and monitor comprehension processes also varies with com-
prehension skill. Children who are poor comprehenders have been 
shown to have difficulty spontaneously engaging in active strategies 
to enhance understanding and retention of information and to circum-
vent comprehension failures (Baker & Anderson, 1982; Deshler, Ellis, 
& Lenz, 1996; Palincsar & Brown, 1984; Pazzaglia, Cornoldi, & DeBeni, 
1995; Yuill & Oakhill, 1991). These highly strategic processes have been 
referred to as comprehension-fostering and comprehension-monitor-
ing processes and are considered important metacognitive skills that 
allow the reader to construct and retain a coherent representation of 
information contained in text (Garner, 1987; Palincsar & Brown, 1984). 
Thus, evidence indicates that individual differences in various skills, 
ranging from lower level word recognition skills to advanced language 
and metacognitive skills, are associated with reading comprehension 
variance in developing readers. Additionally, deficits in each of these 
areas have been implicated as a significant contributor to comprehen-
sion failure, appreciably decreasing children’s ability to use text as a 
means of gaining information and knowledge (see Perfetti et al., 1996; 
Pressley, 2000).

Consequently, designing instruction to ameliorate the reading 
comprehension problems of struggling readers requires a set of instruc-
tional procedures that address a diverse range of literacy skills. Effec-
tive reading programs designed to improve struggling readers’ com-
prehension skills must provide integrated work across decoding and 
word recognition, reading fluency, vocabulary and knowledge devel-
opment, and reading comprehension strategy use (see Pressley, 2000). 
However, multiple consensus reports provide converging evidence that 
teachers have difficulty integrating multiple instructional components 
in an effective manner to teach reading to struggling readers (National 
Institute of Child Health and Human Development, 2000; RAND Read-
ing Study Group, 2002; Snow, Burns, & Griffin, 1998). Additionally, few 
studies have systematically studied the effects of multicomponent read-
ing programs on the reading skills of struggling readers. Our long-term 
research objective is to develop multicomponent reading programs to 
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address the diverse needs of late elementary school students who are 
struggling readers. With this in mind, we have been examining the 
effects of in-text reading activities, embedded within multicomponent 
reading programs, on struggling readers’ ability to construct and retain 
vocabulary and declarative knowledge from text. These text-based 
knowledge-building instructional procedures were combined with pre-
viously validated instruction in decoding and word recognition, read-
ing fluency, and oral reading of text to form a multicomponent reading 
program to address the diverse needs of late elementary school stu-
dents who are struggling readers.

The Privileged relaTion beTween TexT 
reading and Knowledge acquisiTion

The relation among vocabulary knowledge, declarative knowledge, 
and reading comprehension is well documented (e.g., Anderson & Free-
body, 1985; Anderson & Pearson, 1984; Anderson, Reynolds, Schallert, 
& Goetz, 1977; Beck, Perfetti, & McKeown, 1982; Blachowicz & Fisher, 
2000; Nagy, Anderson, & Herman, 1987). Given that poor compre-
henders tend to have impoverished vocabulary and declarative knowl-
edge, it is widely accepted that background knowledge and vocabulary 
are important components of generally effective reading comprehen-
sion instruction for struggling readers (see National Institute of Child 
Health and Human Development, 2000; RAND Reading Study Group, 
2002). Previous research (e.g., Anderson, Spiro, & Anderson, 1978; 
Perfetti et al., 1996; Stanovich, 2000) has demonstrated that increased 
knowledge positively impacts other important processes needed for 
text comprehension. In particular, knowledge increases seem to posi-
tively influence the control of comprehension monitoring processes 
and also the mechanisms that trigger inference making (see Perfetti et 
al., 1996; Stanovich & Cunningham, 1993). However, there is disagree-
ment about how instruction should be designed to develop declarative 
knowledge and vocabulary in struggling readers. Some contend that 
direct instruction of relevant knowledge and vocabulary is an impor-
tant means of developing the specific knowledge needed for struggling 
readers to comprehend text (e.g., Beck, McKeown, & Kucan, 2002; Car-
nine, Silbert, & Kame’enui, 1997; Tomesen & Aarnoutse, 1998; Kamil, 
2004; White, Graves, & Slater, 1990). Others assert that context should 
be used as the primary means of inducing knowledge and vocabulary 
development (e.g., Adams, 1990; Landauer & Dumais, 1996; Kintsch, 
1998; Stanovich et al., 1996; Sternberg, 1987).
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Considering vocabulary first, knowing the meanings, relationships, 
and contextual interpretations of new vocabulary words enhances 
comprehension of context-area text (Baumann & Kame’enui, 1991). It 
is estimated that the rate of vocabulary acquisition in children dur-
ing elementary through high school years is between 3,000 and 5,000 
words per year (Nagy et al., 1987; Smith, 1941), which translates into 
10 to 15 new words per day. To achieve this rate of vocabulary learn-
ing, it has been argued that most new words are added to the lexicon 
through reading (Cunningham & Stanovich, 1991; Landauer & Dumais, 
1996; Stanovich & West, 1989). Compared with oral language, written 
text is considerably more lexically rich with significantly more low-fre-
quency words (referred to as “rare” words) per 1,000 (Hayes & Ahrens, 
1988). For example, children’s books contain approximately 50% more 
rare words compared with adult prime-time television (Cunningham 
& Stanovich, 1998). This relative difference in word rarity has direct 
implications for vocabulary development. Opportunities to acquire 
new words occur when an individual is exposed to a word outside his 
or her current oral vocabulary. Reading text significantly increases the 
probability that children will encounter and incorporate new words 
into their evolving lexicons. Further, the more children read, the greater 
the probability they will encounter new words.

However, just reading more may not be sufficient to ensure 
expanded vocabulary knowledge through increased exposure to new 
words. Proponents of the cognitive efficiency hypothesis (e.g., Stern-
berg, 1985) argue that exposure alone through text reading is not 
enough to explain individual differences in vocabulary development. 
The cognitive efficiency hypothesis contends that, in addition to differ-
ences in exposure, differences in the ability to infer meaning from con-
text accounts for vocabulary differences across individuals. Supporting 
this position is the fact that written context lacks many of the features 
of oral language that support learning new word meanings, such as 
intonation, body language, and shared physical surrounds (Beck et al., 
2002). Studies estimate that of 100 unfamiliar words met in reading, 
between 5 and 15 will be learned (Nagy, Herman, & Anderson, 1987; 
Swanborn & de Glopper, 1999). Thus, although text reading appears to 
significantly increase the possibility that children will encounter new 
words, it is a far less supportive vehicle than oral language for infer-
ring the meaning of new words (see Jenkins, Matlock, & Slocum, 1989). 
Compounding the problem is the fact that children who are poor read-
ers tend to have limited declarative knowledge and vocabulary, and 
this interferes with the process of inducing meaning from context (see 
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Perfetti et al., 1996). In addition, children who are poor readers typi-
cally do not read widely or engage in effective word-learning strate-
gies that facilitate the learning of word meanings (Baker, Simmons, & 
Kame’enui, 1995).

From an instructional standpoint, it appears that poor compre-
henders would benefit from exposure to the rich vocabulary afforded 
by text if it were linked with a set of strategies that increased the prob-
ability that the meaning of an unknown word could be successfully 
derived. To address this need, we developed an instructional dialogue, 
set of strategies, and materials that would allow poor readers to derive 
the meaning of unfamiliar words encountered in expository text and 
also provided them with a set of antonyms and synonyms and glos-
sary-type definitions to help strengthen the semantic network in which 
the word is embedded (see Kintsch, 1998; Landauer & Dumais, 1996).

A similar case has been made for declarative knowledge. Perfetti 
et al. (1996) have argued that “the component that may be the most 
important [to reading comprehension] and least interesting is domain 
knowledge” (p. 142). Numerous studies (Anderson et al., 1977; Ander-
son et al., 1978; Spilich, Vesonder, Chiesi, & Voss, 1979) provide evi-
dence that declarative knowledge influences reading comprehension. 
Readers who possess high levels of declarative knowledge consistently 
exhibit better comprehension and retention than readers with low lev-
els of knowledge (Chiesi, Spilich, & Voss, 1979; Langer & Nicolich, 
1981; Pearson, Hanson, & Gordon, 1979). Good and poor readers dif-
fer not only in the amount of knowledge they have available but also 
in how they make use of their knowledge to facilitate comprehension 
(Bransford, Stein, Shelton, & Owings, 1981; Oakhill, 1984). There are 
also reports that when poor readers are prompted to use their prior 
knowledge or are provided with activities to build prior knowledge, 
their reading comprehension improves (e.g., Dole, Valencia, Greer, & 
Wardrop, 1991; Neuman, 1988; Recht & Leslie, 1988).

When translated into classroom instructional strategies, prior 
knowledge training usually takes the form of teacher-directed preread-
ing activities to help students activate or build background knowledge 
(Graves, Cooke, & Laberge, 1983; Langer, 1984; McCormick, 1989). 
Although providing prereading instructional procedures to improve 
poor readers’ use of prior knowledge has considerable face validity, 
some have questioned the efficacy of prior knowledge instruction as a 
means of improving reading comprehension. For instance, Stanovich 
(2000) has questioned the dominant unidirectional causal model that 
postulates that individual differences in knowledge (e.g., vocabulary 
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and declarative) and lower level cognitive subprocesses (e.g., working 
memory, lexical processing, inference making, comprehension moni-
toring) determine reading comprehension ability. Instead, Stanovich 
has proposed a reciprocal or bidirectional causal model in which indi-
vidual differences in exposure to print affect both the development of 
the cognitive processes and declarative knowledge bases that support 
further gains in comprehension growth. Similar to arguments made for 
vocabulary, text is considerably richer in terms of its declarative knowl-
edge content compared with oral language. As a result, Stanovich and 
colleagues (Stanovich & Cunningham, 1993; West, Stanovich, & Mitch-
ell, 1993) have argued, “Print is a unique source of declarative knowl-
edge, not replaceable by electronic media or oral sources” (Stanovich 
et al., 1996, p. 17). Therefore, text appears exceptionally well suited 
for promoting knowledge acquisition in struggling readers. However, 
for poor readers to take advantage of the increased knowledge den-
sity contained in text, they must actively construct and reflect on the 
knowledge contained in the text. Simply requiring children who are 
struggling readers to read more connected text is not sufficient to build 
their general declarative knowledge. One reason is that poor-reading 
children routinely find themselves with reading materials that are far 
too difficult (Stanovich, 1986). Another is that a majority of children 
who are struggling readers fail to actively construct meaning as they 
read (e.g., National Center for Learning Disabilities, 1999; Palincsar & 
Brown, 1984; Yuill & Oakhill, 1991).

From an instructional standpoint, it again appears that poor 
comprehenders would benefit from exposure to the rich declarative 
knowledge afforded by text if it were linked with a set of strategies 
that increased the probability that the knowledge in the text could be 
integrated into the children’s declarative knowledge. To examine the 
efficacy of in-text instruction on struggling readers’ ability to acquire 
declarative knowledge from text, we based our in-text dialogue and 
strategies on the reciprocal teaching and transactional instructional 
methods developed by Palincsar and Brown (1984) and Pressley (2000), 
respectively.

iq as a Possible ModeraTor 
of in-TexT insTrucTion effecTiveness

In this chapter, we are interested not only in the efficacy of in-text 
instruction on declarative knowledge and vocabulary acquisition but 
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also whether child-level attributes moderate the effect of instruction. 
Baron and Kenny (1986) define a moderator variable as a “quantita-
tive variable that affects the direction and/or strength of the relation 
between an independent or predictor variable and a dependent or crite-
rion variable” (p. 1174). A moderator variable pinpoints the conditions 
under which an independent variable exerts its effects on a dependent 
variable. We focus on intelligence, assessed using a measure of Full-
Scale IQ (FSIQ), as an important child-level predictor of response to 
in-text instruction. Multiple reviews of the literature have shown IQ 
to be highly predictive of concurrent and future reading comprehen-
sion skill (Gajria, Jitendra, Sood, & Sacks, 2007; Schatschneider, Harrell, 
& Buck, 2007). Furthermore, a review of the literature by Fuchs and 
Young (2006) and a treatment study by Berninger, Abbott, Vermeulen, 
and Fulton (2006) have identified intelligence as a significant predictor 
of children’s response to intervention when the outcome measure of 
interest is reading comprehension.

overview of sTudies

In this chapter, we present initial efficacy data from two studies evalu-
ating the effects of a multicomponent instructional program for stu-
dents in grades 3 to 5 who are struggling readers. In developing the 
instructional components and procedures, we recognize, and worked 
to exploit, the enormous potential of text to increase the vocabulary 
and declarative knowledge base of struggling readers. However, we 
also recognize that reading text without effective strategies for deriv-
ing and retaining vocabulary and knowledge is an ineffective means 
of instruction for struggling readers. Therefore, our primary objective 
in this study was to develop instructional dialogues, strategies, and 
materials that increased the probability that struggling readers would 
derive and retain vocabulary and declarative knowledge while reading 
text. To aid in generalization and transfer of these skills to the general 
education curriculum, the instructional program provided experience 
in applying the target skills in science and social studies texts. In addi-
tion, we examined possible treatment by FSIQ interactions as predic-
tors of posttest knowledge and vocabulary skill. Significant interactions 
between treatment type and FSIQ would signal differences in response 
to treatment as a function of FSIQ.

In Study 1, we isolated the effects of metacognitive instruction on 
the retention of declarative knowledge in struggling readers. Specifi-
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cally, we examined whether the use of reciprocal teaching (RT) prac-
tices, with its heavy emphasis on metacognition, during in-text read-
ing would improve the reading comprehension skills of struggling 
readers. Studies have identified various obstacles encountered when 
using RT with struggling readers. For instance, it has been suggested 
that struggling students are unwilling or lack enough prior knowledge 
to lead productive RT sessions and that these students often modeled 
incorrect strategy usage and rarely provided the elaborations and infer-
ences necessary for supporting understanding. For this reason, Hacker 
and Tenent (2002) have proposed that “having this process guided by 
experts (i.e., the teachers) rather than novices (i.e., the students) may 
have stronger impacts on learning” (p. 713). However, previous stud-
ies have suffered from inadequate experimental designs to isolate the 
effects of metacognition above and beyond strategy instruction in strug-
gling readers. Furthermore, previous studies have not examined the 
possibility of individual differences explaining how children respond 
to RT instruction. It may be that some students make exceptional gains, 
while others attain modest or no gains. We examined whether there 
were benefits to including a metacognitive component to comprehen-
sion instruction on the retention of declarative knowledge in third- and 
fourth-grade children who were identified by their teachers as strug-
gling readers. In addition, we examined whether FSIQ moderated the 
effects of metacognitive instruction among the struggling readers.

In Study 2, we examined the effects of text-level instructional pro-
grams designed to increase vocabulary and declarative knowledge 
acquisition during reading in expository text. This was a clinical trial 
involving struggling readers in grades 3 to 6. To our knowledge, no 
study has expressly contrasted the effects of two in-text training pro-
grams that share the same basic instructional procedures but vary in 
targeted knowledge acquisition. Specifically, we were interested in 
whether there were trade-offs between vocabulary learning and declar-
ative knowledge acquisition based on the type of text-level instruction 
provided in expository text. Again, we examined whether FSIQ moder-
ated the effects of instruction among the struggling readers.

analyTic aPProach To analyzing 
child × insTrucTional relaTions

In both studies we used a randomized cluster design to evaluate 
the effects of in-text instruction and to examine possible moderating 
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effects of FSIQ on struggling readers. Randomized cluster designs rely 
on the random assignment of clusters to treatment and control. This 
type of design allows causal relationships associated with treatment 
to be explored. In both studies small groups of struggling readers (i.e., 
clusters) were formed and randomly assigned to treatment conditions. 
Within a hierarchical linear modeling (HLM) framework, randomized 
clusters can be conceptualized as a two-level design, with students 
nested within treatment (Raudenbush & Bryk, 2002). Here, students 
are the Level 1 units and treatment clusters are the Level 2 units. The 
treatment contrast is defined at Level 2. In HLM, a one-way analysis 
of variance with random effects was used to estimate the proportion 
of within- and between-cluster variance on the outcome measures 
(i.e., intraclass correlation). In Study 1, 6% of the total variance on the 
knowledge measure resided at the level of the cluster. In Study 2, 15% 
of the variance in the knowledge measure and 11% of the variance in 
the vocabulary measure existed at the cluster level. Given the existence 
of significant variance at the level of the cluster, we used a two-level 
HLM.

In both studies we contrasted performance across three groups 
(two treatments and one control). We used dummy coding to examine 
treatment versus control (D1 coded as 0.5, 0.5, and -1) and treatment 1 
versus treatment 2 (D2 coded as 1, -1, and 0). We controlled for pretest 
skill on the outcome measures of declarative knowledge and vocabu-
lary and examined FSIQ as a moderator effect. The models for Study 1 
and Study 2 are provided next:

Study 1

Posttest Knowledgeij = β0j + γ1j (Pretest Knowledge) ij + β2j (FSIQ) ij + rij

β0j = γ00 + γ01 (D1) j + γ02 (D2) j + u0j

β1j = γ10

β2j = γ20 + γ21 (D1) j + γ22 (D2) j + u2j

Study 2

Posttest Knowledgeij = β0j + β1j (Pretest Knowledge) ij + β2j (FSIQ) ij + rij

β0j = γ00 + γ01 (D1) j + γ02 (D2) j + u0j

β1j = γ10

β2j = γ20 + γ21 (D1)j + γ22 (D2)j + u2j

Posttest Vocabularyij = β0j + β1j (Pretest Vocabulary) ij + β2j (FSIQ) ij + rij

β0j = γ00 + γ01 (D1) j + γ02 (D2) j + u0j

β1j = γ10

β2j = γ20 + γ21 (D1) j + γ22 (D2) j + u2j
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At level 1 we examine the main effects of pretest knowledge and FSIQ 
on posttest performance. At level 2 we examine the main effects of 
treatment (D1 and D2) on posttest performance. Finally, we examine the 
cross-level interaction between child-level FSIQ and cluster-level treat-
ment.

study 1: isolating the effects of Metacognitive 
instruction on the retention of declarative Knowledge

In Study 1 we assessed the additive affect of metacognitive instruction 
above and beyond strategy instruction. To accomplish this, 57 teacher-
identified struggling readers in third and fourth grade were assigned 
to 25 different clusters. To be eligible for the study, children had to read 
at a rate of 40 words/min with accuracy of at least 75% in third-grade 
text. This ensured that children would be able to read in the science 
and social studies texts used in the study. Clusters were then randomly 
assigned to one of three conditions: (1) decoding only (DEC), (2) decod-
ing + traditional strategy comprehension (TRAD), or (3) decoding + 
reciprocal teaching (RT). The DEC condition served as the control by 
providing children with decoding and fluency skill instruction with-
out text reading. Clusters consisted of two to three children and each 
received either 30 min of instruction (DEC) or 60 min of instruction 
(TRAD or RT) three to four times per week for approximately 10 weeks 
for a total of 25 lessons. Instruction was provided outside the general 
education classroom by trained research assistants.

The DEC condition provided students with approximately 25 min 
of decoding and 5 min of fluency instruction. The decoding instruc-
tion incorporated practice with blending phonemes and application of 
three strategies from Word Identification Strategy Training, including 
compare and contrast, peeling-off affixes, and vowel variation (Gaskin, 
Downer, & Gaskins, 1986; Lovett, Lacerenza, & Borden, 2000). The com-
pare and contrast strategy teaches children word identification by anal-
ogy (e.g., using a familiar word such as rain to identify an unfamiliar 
word with the same spelling pattern, such as plain) using a corpus of 
120 key words that represent high-frequency English spelling patterns. 
In the peeling off strategy, children are taught 40 prefixes and suffixes 
(e.g., un-, pre-, -ment, -tion) and how to identify and segment affixes in 
multisyllabic words (e.g., pre-/ven/-tion). The vowel variation strategy 
teaches children to try different vowel pronunciations in an unknown 
word until a successful result is obtained. For example, when attempt-
ing to read the word pint, children try both the short- and long-vowel 
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sound of i and then decide which vowel pronunciation yields a known 
word. Children were taught vowel sounds as well as vowel combi-
nations with multiple pronunciations (e.g., ea, ow, oo). In addition to 
these strategies, children were taught an organizational structure for 
effective strategy application and evaluation known as the Game Plan 
(see Lovett et al., 2000). At the end of each decoding session, children 
received reading fluency instruction in short expository texts from the 
QuickReads series (Hiebert, 2003).

Students in the RT condition received 30 min of decoding and flu-
ency instruction per session as described previously, as well as 30 min 
of comprehension instruction using the four RT strategies (questioning, 
summarizing, clarifying, and predicting). Students read three exposi-
tory texts: Young Pioneers (Hamilton, 2001), Chasing Tornadoes (Gold, 
1999), and Secrets of the Rain Forests (Meyers, 1999). In each text, students 
took turns reading a passage orally while the other students followed 
along in the book. After each passage, the students were first encour-
aged to clarify any idea or word that did not make sense in the passage. 
Students then generated questions pertaining to the main idea of the 
passage. Next, students created summaries that focused on the main 
idea of the passage but did not include details. Finally, students made 
predictions using clues (e.g., pictures, bold words, information in the 
previous paragraph) to guess what the next passage would be about. 
After each strategy, the group was encouraged to evaluate and extend 
each other’s responses. Over the course of the program, the teacher 
modeled each of the four strategies, scaffolded instruction for each stu-
dent, and slowly turned over responsibility of teaching the group to the 
students as they became more competent with the strategies.

Students in the TRAD condition also received an hour of instruc-
tion, including decoding, fluency instruction, and comprehension. Stu-
dents in this condition read the same texts and learned the same RT 
comprehension strategies. This group, however, received the compre-
hension instruction without the metacognitive components. The teacher 
guided the group through answering questions, clarifying, summariz-
ing, and predicting. In contrast to the RT condition, the teacher did not 
prompt the other students to evaluate or elaborate on answers, and the 
teacher maintained the leadership role throughout the program.

Students were given a pre- and posttreatment assessment on 
knowledge items that were presented in the texts. A total of 30 multiple-
choice items made up the assessment. Twenty questions were generated 
directly from Young Pioneers, Chasing Tornadoes, and Secrets of the Rain 
Forests. Ten additional items were generated from books in the series 
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that were not read as part of the study. This will allow us in the future 
to contrast items that children were exposed to versus those they were 
not. To control for reading ability, all items were read to the children at 
pre- and posttest. In addition, at the beginning of the study, each child 
was administered the four subtests of the Wechsler Abbreviated Scale 
of Intelligence (WASI; Wechsler, 1999), which is linked to the Wechsler 
Intelligence Scale for Children. The subtests comprise Vocabulary, Simi-
larities, Matrix Reasoning, and Block Design and allow an estimate of a 
child’s FSIQ. To better quantify the reading skills of the sample, we also 
individually administered the two subtests of the Test of Word Reading 
Efficiency (TOWRE; Torgesen, Wagner, & Rashotte, 1997): Sight Word 
Efficiency (SWE) and Decoding Efficiency (DE); the Passage Compre-
hension (PC) subtest of the Woodcock Reading Mastery Test (WRMT; 
Woodcock, 1998); and the Gray Oral Reading Test (GORT-4; Weiderhold 
& Bryant, 2004). Table 3.1 provides pretest means, standard deviations, 
and range of scores for the three treatment groups. At pretest the treat-
ment groups answered on average about 13 questions correctly on the 
knowledge measure. The average standard score for the sample was 88 
on FSIQ, 86 on TOWRE, 91 on PC, and 83 on GORT-4. There were no sta-
tistically significant group differences at pretest on any of the measures.

Table 3.1. Pretest Means, standard deviations,  
and ranges on the Pretest Knowledge Measure and fsiq 
as a function of condition: study 1

        Measure

 Pretest knowledge FSIQ

DEC
 M 13.20 87.30
 SD 3.14 12.33
 Range 8–21 73–110

TRAD
 M 13.28 90.64
 SD 3.43 13.85
 Range 7–20 69–114

RT
 M 12.76 85.53
 SD 3.66 10.52
 Range 4–20 70–107

Note. FSIQ = Full-Scale IQ; DEC = decoding-only condition; TRAD = decod-
ing + traditional strategy comprehension condition; RT = decoding + recipro-
cal teaching condition.
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Table 3.2 presents the parameter estimates for the two-level HLM 
model. Controlling for pretest knowledge and FSIQ, children on aver-
age answered 16.31 questions correctly (γ00) on the posttest knowledge 
measure. Children in the treatment conditions answered 2.72 more 
questions correctly compared with the control children (D1, γ01), and 
children in the RT condition answered on average 1.5 more questions 
correctly compared to children in the TRAD condition (D2, γ02). There 
was a main effect of pretest knowledge (γ10) and FSIQ (γ20) on posttest 
knowledge performance; high pretest knowledge and FSIQ were asso-
ciated with higher posttest knowledge scores. In addition, a significant 
cross-level interaction between treatment (D2) and FSIQ was detected 
(γ22). This moderator relationship is depicted in Figure 3.1. For children 
with lower FSIQ scores, there is little difference between RT and TRAD 
in supporting declarative knowledge retention during in-text reading. 
However, as child FSIQ increases, there is a clear advantage of RT over 
TRAD on posttest declarative knowledge, even after controlling for 
pretest knowledge.

Results from Study 1 suggest that even though RT is more effec-
tive than TRAD, these effects are being carried by children with higher 
FSIQs, therefore, we must qualify for whom RT is most effective. At 
present, we do not have a definitive answer as to why FSIQ plays such 
an important role in children’s ability to benefit from RT. An important 
element of RT is that children must internalize the four strategies to be 
able to monitor their strategy use and become better self-regulators of 

Table 3.2. Prediction of Posttest declarative Knowledge using Treatment 
condition, Pretest declarative Knowledge, and fsiq: study 1

Fixed effects γ SE p 

β0 intercept posttest knowledge

 γ00 mean 16.31 0.40 .000

 γ01 treatment versus control (D1)  2.72 0.55 .000

 γ02 RT versus TRAD (D2)  1.53 0.47 .004

β1 pretest knowledge

 γ10 mean  0.34 0.16 .034

β2 FSIQ

 γ20 mean  0.13 0.04 .005

 γ21 treatment versus control (D1)  0.08 0.05 .125

 γ22 RT versus TRAD (D2)  0.10 0.04 .021

Note. FSIQ = Full-Scale IQ; RT = decoding + reciprocal teaching condition; TRAD = decoding + tradi-
tional strategy comprehension condition.
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their own reading comprehension. We wonder whether the monitoring 
and self-regulatory aspects of RT place too high a cognitive demand on 
struggling readers with lower FSIQs. Additional work is needed before 
we conclude that the beneficial effects of RT should be reserved for 
struggling readers with elevated FSIQs.

study 2: facilitating struggling readers’ acquisition  
of declarative Knowledge and vocabulary learning  
during reading

In Study 2 we were interested in developing and evaluating the effects of 
an in-text vocabulary strategy program that borrowed techniques from 
the RT program. We were also interested in whether trade-offs may exist 
between vocabulary learning and declarative knowledge acquisition 
based on the type of text-level instruction provided to children during 
reading in expository text. For instance, we wondered whether children 

figure 3.1. Moderating effects of Full-Scale IQ on posttest knowledge 
performance in the reciprocal teaching and traditional instruction groups: 
Study 1.
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who focus on vocabulary learning during text reading would learn 
and retain less declarative knowledge compared with children who 
focused on knowledge building during text reading and vice versa. To 
accomplish this, 96 readers, in second to fifth grades were assigned to 
28 different clusters, which were randomly assigned to three different 
conditions. Struggling readers were defined as children scoring below 
the 25th percentile on a standardized measure of reading comprehen-
sion (GORT-4) but able to read at least 40 words/min in third-grade 
text. Again, this allowed children to read the science and social studies 
texts used in the study. Clusters of two to four children received 90 min 
of instruction two times per week for 24 lessons (i.e., 36 hr of instruc-
tion). Instruction was provided at Vanderbilt University after school 
hours by trained research assistants. Clusters were randomly assigned 
to: (1) traditional comprehension instruction (COMP), (2) reciprocal 
teaching (KNOW), or (3) vocabulary instruction (VOC) conditions. All 
conditions were matched on instructional time. Students in all three 
conditions received the decoding and fluency instruction described in 
Study 1 for approximately 35 min per session. For the remainder of 
each session, students received comprehension instruction using the 
expository texts described in Study 1: Young Pioneers, Chasing Torna-
does, and Secrets of the Rain Forests. The COMP condition served as the 
control by providing children with the same program components but 
no strategy instruction during text reading. It was designed to mirror 
what we considered typical classroom practice in reading comprehen-
sion instruction. Students in this condition took turns reading the text 
without stopping to use a strategy or answer questions. At the end of 
the assigned reading for the session, students completed two to three 
worksheets. These worksheets consisted of drawing pictures, creating 
compare and contrast charts, matching terms, and answering cloze and 
multiple-choice questions about the text.

The KNOW condition was the same as the RT condition in Study 
1. We rename it KNOW to represent training focused on promoting 
declarative knowledge learning. The VOC condition was created to 
parallel the KNOW condition in the amount of metacognition, dia-
logue, and gradual release of responsibility of teaching. In contrast to 
the KNOW condition, instruction in the vocabulary condition focused 
on the use of vocabulary strategies. We selected 80 target words across 
the three texts that were unlikely to be known to students, important 
to understanding the text, and likely to be found in other texts (high 
utility). In this condition, each student took turns reading a passage 
with identified target words and worked through four vocabulary 
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strategies: (1) determining the part of speech (noun, verb, adjective), (2) 
using word analysis strategies (e.g., replacing -un with not to figure out 
that unclear means not clear), (3) using context clues, including signal 
words or phrases (e.g., or, like, is known as), or information in the text 
to infer meaning, and (4) a look-up strategy. A glossary was created for 
each target word and reviewed for the look-up strategy. The glossary 
contained a semantic map of antonyms and synonyms for each word as 
well as a short definition, part of speech, examples, nonexamples, and 
a sample sentence containing the target word. After working through 
each strategy, the students considered whether they had enough infor-
mation to make sense of the text or needed to continue to the next strat-
egy. The look-up strategy was always used last and only after the other 
strategies were exhausted.

Students were given a pre- and posttreatment assessment on 
knowledge and vocabulary items that were presented in the texts. The 
knowledge test was the same used in Study 1. A total of 40 multiple-
choice items made up the vocabulary assessment. Thirty questions were 
generated directly from Young Pioneers, Chasing Tornadoes, and Secrets of 
the Rain Forests. Ten additional vocabulary items were generated from 
books in the series that were not read as part of the study. This will 
allow us in the future to contrast items that children were exposed to 
versus those they were not. To control for reading ability, all items were 
read to the children at pre- and posttest. In addition, at the beginning 
of the study, each child was administered the four subtests of the WASI 
(Wechsler, 1999). To better quantify the reading skills of the sample, 
we also individually administered the two subtests of the TOWRE 
(Torgesen et al., 1997)—SWE and DE—and the GORT-4 (Weiderhold 
& Bryant, 2004). Table 3.3 provides pretest means, standard deviations, 
and range of scores for the three treatment groups. At pretest the treat-
ment groups answered on average about 13 knowledge questions and 
14 vocabulary questions correctly. The average standard scores for the 
sample were 89 on the FSIQ, 90 on the TOWRE, and 82 on the GORT-4. 
There were no statistically significant group differences at pretest on 
any of the measures.

Table 3.4 presents the parameter estimates for the two-level HLM 
model of knowledge learning. Controlling for pretest knowledge and 
FSIQ, children on average answered 16.36 questions correctly (γ00) on 
the posttest knowledge measure. Children in the treatment conditions 
(KNOW + VOC) answered only 0.21 more questions correctly compared 
with the control children (D1, γ01), and children in the KNOW condition 
answered on average 0.19 more questions correctly compared with chil-
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dren in the VOC condition (D2, γ02). Results suggest that the type of in-
text instruction (KNOW, VOC) had little additive effect over COMP on 
knowledge learning during reading. Importantly, though, there was no 
loss in declarative knowledge learning for children focusing on learn-
ing new vocabulary while reading.

There was a main effect of pretest knowledge (γ10) and FSIQ (γ20) 
on posttest knowledge performance: Higher pretest knowledge and 
FSIQ were associated with higher posttest knowledge scores. In addi-
tion, a significant cross-level interaction between treatment (D1) and 
FSIQ was detected (γ21). This moderator relationship is depicted in Fig-
ure 3.2. For children with lower FSIQ scores, there was an advantage 
for the in-text strategies (KNOW + VOC) over COMP in supporting 
declarative knowledge retention during in-text reading. However, as 
FSIQ increased, there was a clear advantage of COMP over the in-text 
strategy conditions. This suggests that a lack of some type of in-text 
instruction was detrimental to children with lower cognitive skills but 
advantageous for children of higher cognitive ability.

Table 3.5 presents the parameter estimates for the two-level HLM 
model of vocabulary learning. Controlling for pretest vocabulary and 
FSIQ, children on average answered 18.82 questions correctly (γ00) on 
the posttest vocabulary measure. Children in the treatment conditions 

Table 3.3. Pretest Means, standard deviations, and ranges on the Pretest 
Knowledge Measure, vocabulary Measure, and fsiq as a function  
of condition: study 2

            Measure

 Pretest knowledge Pretest vocabulary FSIQ

COMP
 M 13.10 14.34 89.55
 SD 3.17 5.15 13.00
 Range 5–18 6–29 60–125

KNOW
 M 12.64 15.61 90.55
 SD 3.52 5.12 14.61
 Range 6–21 7–26 65–132

VOC
 M 13.42 13.42 87.81
 SD 3.39 4.28 13.21
 Range 6–23 5–29 64–128

Note. FSIQ = Full-Scale IQ; COMP = traditional comprehension instruction; KNOW = reciprocal teach-
ing; VOC = vocabulary instruction.
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(VOC + KNOW) answered 0.85 more vocabulary questions correctly 
compared with the control children (D1, γ01); this difference was not sta-
tistically significant. However, children in the VOC condition answered 
on average 1.95 more questions correctly compared with those in the 
KNOW condition (D2, γ02). There was a main effect of pretest vocabu-
lary (γ10) and FSIQ (γ20) on posttest knowledge performance, with high 
pretest vocabulary and FSIQ being associated with higher posttest 
vocabulary scores. In addition, two significant cross-level interactions 
were identified between: treatment (D1) and FSIQ (γ21) and treatment 
(D2) and FSIQ (γ22). The moderator relationship between D1 and FSIQ 
is depicted in Figure 3.3. For children with lower FSIQ scores, there 
was little difference between COMP and the in-text strategies (KNOW 
+ VOC); however, at higher FSIQ, children in the in-text strategy condi-
tion outperformed those using the in-text strategies. Contrasting the 
two in-text strategies (see Figure 3.4), children with lower FSIQ showed 
similar performance across the VOC and KNOW conditions; however, 
as FSIQ increased, there was an advantage of the VOC over the KNOW 
condition, suggesting that much of the VOC effect was being driven by 
higher FSIQ children. Results suggest that the type of in-text instruction 
had a significant effect on vocabulary learning during reading, particu-
larly in children with higher FSIQ. To achieve significant vocabulary 
gains, it is important that the in-text instruction focus on new vocabu-
lary. It was also notable that vocabulary gains in the VOC condition did 
not come at the expense of knowledge gains.

Table 3.4. Prediction of Posttest declarative Knowledge using Treatment 
condition, Pretest declarative Knowledge, and fsiq: study 2

Fixed effects γ SE p 

β0 intercept posttest knowledge
 γ00 mean 16.36 0.45 .000
 γ01 treatment versus control (D1)  0.21 0.69 .766
 γ02 KNOW versus VOC (D2)  0.19 0.48 .694

β1 pretest knowledge
 γ10 mean  0.65 0.12 .000

β2 FSIQ
 γ20 mean  0.15 0.03 .000
 γ21 treatment versus control (D1) −0.11 0.03 .005
 γ22 KNOW versus VOC (D2)  0.02 0.03 .574

Note. FSIQ = Full-Scale IQ; KNOW = reciprocal teaching; VOC = vocabulary instruction.
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figure 3.2. Moderating effects of Full-Scale IQ on posttest knowledge per-
formance in the comprehension (COMP) and combined knowledge and vocab-
ulary (KNOW + VOC) groups: Study 2.

Table 3.5. Prediction of Posttest vocabulary Knowledge using Treatment 
condition, Pretest vocabulary Knowledge, and fsiq: study 2

Fixed effects γ SE p 
β0 intercept posttest vocabulary
 γ00 mean 18.82 0.65 .000
 γ01 treatment versus control (D1) 0.85 0.90 .360
 γ02 VOC versus KNOW (D2) 1.95 0.80 .030

β1 pretest vocabulary
 γ10 mean 0.72 0.12 .000

β2 FSIQ
 γ20 mean 0.15 0.02 .000
 γ21 treatment versus control (D1) 0.10 0.03 .004
 γ22 KNOW versus VOC (D2) 0.08 0.02 .032

Note. FSIQ = Full-Scale IQ; KNOW = reciprocal teaching; VOC = vocabulary instruction.
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conclusions

Results from the two studies seem to converge in several important 
ways. In both studies we found significant treatment effects associ-
ated with in-text strategy use. In Study 1 we found that adding a meta-
cognitive component to strategy training improved children’s abil-
ity to retain declarative knowledge encountered in text. In Study 2 a 
vocabulary strategy improved children’s ability to derive the meaning 
of unfamiliar words while not affecting the ability to retain declara-
tive knowledge. However, in both studies, these treatment effects were 
moderated by child-level FSIQ. In addition, the moderating effect of 
FSIQ tended to favor children with higher FSIQ. We speculate that 
cognitive demands of our interventions may be too high for struggling 
readers with lower FSIQs to easily implement and automatize. Further, 
we wonder whether providing greater practice with each of the strate-

figure 3.3. Moderating effects of Full-Scale IQ on posttest vocabulary per-
formance in the comprehension (COMP) and combined knowledge and vocab-
ulary (KNOW + VOC) groups. 
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gies and longer periods of scaffolding might lessen the overall cognitive 
demands of the interventions and reduce the effects of FSIQ as a mod-
erator of effectiveness. Additional work is needed before we conclude 
that the beneficial effects of the interventions should be reserved for 
struggling readers with elevated FSIQs. We encourage further research 
examining the role of IQ in moderating struggling readers’ response to 
in-text strategy use.

acKnowledgMenTs

This research was supported in part by Grant No. H324D0100003 from the U.S. 
Department of Education, Office of Special Education Programs; Grant No. 
R305G050101 from the U.S. Department of Education, Institute of Education 
Sciences; and Core Grant No. HD15052 from the National Institute of Child 
Health and Human Development to Vanderbilt University. Statements do not 
reflect the position or policy of these agencies, and no official endorsement by 
them should be inferred.

figure 3.4. Moderating effects of Full-Scale IQ on posttest vocabulary per-
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