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A B S T R A C T

This meta- analysis synthesizes results from expository text structure inter-
ventions designed to increase comprehension for students in kindergarten 
to grade 12 published between 1970 and 2013. Twenty- one studies were 
identified, 19 of which met criteria for a meta- analysis, including 48 study-
wise effect sizes that were meta- analyzed to determine (a) how effective 
expository text structure interventions are in improving comprehension and  
(b) what features of expository text structure interventions (e.g., number of 
text structures taught, type of implementer) are associated with improved 
comprehension outcomes. A random- effects analysis yielded a significant 
mean effect of .95 overall and a significant mean effect of 1 for researcher- 
developed comprehension measures. Moderator analyses indicated signifi-
cant differences in student comprehension outcomes, favoring researchers 
as implementers, 11–20 hours of interventions, one or two text structures 
taught, and students in the elementary grades. Instructional features of ex-
pository text structure interventions and implications for research and prac-
tice are discussed.

In 2010, the National Governors Association Center for Best 
Practices (NGA Center) and the Council of Chief State School 
Officers (CCSSO) outlined the Common Core State Standards 

Initiative in an effort to improve students’ college-  and career- 
readiness skills. To meet these Standards, students are expected to 
read expository text as early as kindergarten. Throughout the elemen-
tary grades, the Common Core focus on expository text is equal to 
narrative text (NGA Center & CCSSO, 2010). In secondary schools, 
however, the Common Core prioritizes reading expository text over 
narrative text. Comprehension of expository text is also essential to 
demonstrate student proficiency on the National Assessment of 
Educational Progress (NAEP) reading assessment, which reflects the 
increasing proportion of expository text to narrative text as students 
advance in grades.

One intervention strategy for comprehending expository texts 
that has received a great deal of attention is teaching students to rec-
ognize expository text structures (Hall, Sabey, & McClellan, 2005; 
Meyer et al., 2010; Meyer, Wijekumar, & Lin, 2011; Wijekumar et al., 
2014; Wijekumar, Meyer, & Lei, 2012; Williams et  al., 2007, 2014; 
Williams, Stafford, Lauer, Hall, & Pollini, 2009). Text structure is the 
organization of ideas, the relationship among the ideas, and the vo-
cabulary used to convey meaning to the reader (Armbruster, 2004; 
Shanahan et  al., 2010). Various descriptors have been used in the 
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literature to describe types of expository text structures. 
Meyer and Ray (2011) grouped text structures into six 
main types: compare- and- contrast (comparison), 
problem- and- solution, cause- and- effect (causation), se-
quence (chronology), enumeration (collection, list), and 
description (categorization, generalization). Other re-
searchers (see Slater, 1985; Williams et  al., 2009) have 
suggested two additional types of expository text struc-
tures: position- and- reason (persuasion/claim/support) 
and pro- and- con. Each text structure type represents a 
distinct text organization and purpose. For example, 
compare- and- contrast text structures focus on the sim-
ilarities or differences between ideas, things, or events, 
and problem- and- solution text structures focus on de-
scribing an unresolved issue and offering antidotes or 
solutions. Cause- and- effect text structures are used to 
describe how one event impacts another event, and se-
quence text structures are used to chronicle how some-
thing changes over time.

One important way for readers to build a coherent 
mental representation of what a text means is to use the 
structure of the text to help organize their memory  
for text- based content (Anderson & Pearson, 1984). 
Kintsch’s (2013) construction–integration model of text 
comprehension explains the cognitive processes that 
readers use to successfully understand a text. 
Construction–integration theory posits that compre-
hension is highly interactive, involving construction 
and integration processes during which readers make 
inferences and form a coherent mental representation 
of text at the micro and macro levels to create a textbase 
(Kintsch, 1998). During the construction phase, sche-
mata help readers interpret the meaning of a text. This 
influences the integration process that leads to a coher-
ent representation of the text. During text processing, 
readers strengthen constructions that fit within the 
constraints provided by the text, while deactivating 
constructions that do not fit within the text’s con-
straints. Forming a mental representation of how key 
ideas in the text fit together, or text structure, is an im-
portant part of successful text comprehension (Kintsch, 
2013). In turn, readers use text structure knowledge to 
help them form a coherent mental representation of the 
text and integrate text- based information and back-
ground knowledge to make appropriate inferences and 
elaborations (Kintsch, 1998; Kintsch & Welsch, 1991). 
Furthermore, Kintsch (1998) suggested that compre-
hension processing is influenced by the text–reader–
context interaction: the text’s genre, the reader’s goals, 
and the discipline of the text. Thus, reading compre-
hension is an active and complex process that involves 
(a) comprehending the text; (b) developing, interpret-
ing, and organizing meaningful connections made 
from the text; and (c) using constructed meaning as ap-
propriate to type of text, purpose, and situation to 

create a situational model of the text (Kintsch, 2013; 
National Assessment Governing Board, 2012).

In theory, well- designed text structure instruction 
helps students construct the organization of text and 
ideas into a coherent macrostructure (i.e., global orga-
nization of ideas into higher order units) and micro-
structure (i.e., network of idea units that represents the 
meaning of the text; Kintsch, 2004, 2013). This forma-
tion of superordinate concepts to which subsequent in-
formation is connected facilitates comprehension 
(Kintsch, 2004; Meyer & Wijekumar, 2007). Over 40 
years ago, Meyer (1975) asserted that if readers can un-
derstand that authors purposely use various structures 
to organize text, the readers are assisted to construct an 
integrated mental representation of key ideas similar  
to the text’s organization. Dickson, Simmons, and 
Kame’enui (1995, 1998) found that readers’ awareness of 
text structure helps them recall more information and 
main ideas from text as compared with readers who 
have less knowledge of text structures or an inability to 
identify and use text structures. During the past several 
decades, researchers have experimentally examined the 
effects of teaching students to recognize text structures 
(Meyer et  al., 2010; Wijekumar et  al., 2012; Williams 
et al., 2005).

Exposing students, as early as grades K–3, to exposi-
tory text and teaching them to recognize text structures 
may build students’ understanding and recall of key 
ideas (Shanahan et  al., 2010). Explicitly teaching text 
structures may help typically achieving students, stu-
dents at risk for reading difficulties, and students with 
learning disabilities (LD) organize and integrate textual 
information to increase their recall and comprehension 
of expository text (Armbruster, Anderson, & Ostertag, 
1987; Dickson et al., 1995; Duke, Pearson, Strachan, & 
Billman, 2011; Meyer & Ray, 2011; Shanahan et al., 2010; 
Weisberg & Balajthy, 1989; Wijekumar et  al., 2014; 
Williams et  al., 2009, 2014). Knowledge of text struc-
tures may lead students to ask relevant questions about 
the material and may also help students actively moni-
tor their understanding of what they are reading 
(Gersten, Fuchs, Williams, & Baker, 2001). Researchers 
have suggested that successful readers recognize text 
structures as a useful skill for improving their compre-
hension (Duke et al., 2011; Meyer et al., 2011; Williams 
et al., 2007).

Expository texts include a broad range of texts 
across grade spans. Students in grades K–5 read exposi-
tory text that “includes biographies and autobiogra-
phies; books about history, social studies, science, and 
the arts; technical texts, including directions, forms, 
and information displayed in graphs, charts, or maps; 
and digital sources on a range of topics” (NGA Center & 
CCSSO, 2010, p. 31). Students in grades 6–12 read ex-
pository text that
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includes the subgenres of exposition, argument, and func-
tional text in the form of personal essays, speeches, opinion 
pieces, essays about art or literature, biographies, memoirs, 
journalism, and historical, scientific, technical, or economic 
accounts (including digital sources) written for a broad au-
dience. (p. 57)

The variety of text structures used in expository 
text contributes to the complexity of reading for under-
standing in several ways. First, the structure of exposi-
tory text is more complex and implicit than narrative 
text, and the graphics in expository text typically pre-
sent essential information (Hiebert & Mesmer, 2013; 
Shanahan, Fisher, & Frey, 2013). Second, in secondary 
grades, the number of text structures that students must 
understand increases, as well as the complexity and 
length of sentences (Carnegie Council on Advancing 
Adolescent Literacy, 2010). Moreover, students’ lack of 
reading stamina contributes to poor comprehension as 
the overall amount of dense, complex text increases in 
secondary grades (Hiebert, Wilson, & Trainin, 2015). 
Finally, how expository text structures are presented 
varies across disciplines, exacerbating the challenge to 
read for understanding for students who lack exposi-
tory text structure knowledge (Gersten et al., 2001; Lee 
& Spratley, 2010).

The wide variability in text types and text struc-
tures across grade levels presents comprehension chal-
lenges for many students, especially students at risk and 
students with LD. Reading expository text often leads to 
breakdowns in strategic text processing and metacogni-
tion for these students because they may not possess ap-
propriate comprehension strategies or know when to 
use a strategy (Gersten et al., 2001; Lee & Spratley, 2010). 
Students with reading difficulties also struggle to use 
text structure knowledge to process content knowledge 
(Englert & Thomas, 1987). Researchers have indicated, 
however, that students with reading difficulties can 
learn to understand what constitutes an organized 
paragraph and, with adequate instruction, can sort dis-
organized sentences into coherent clusters around sub-
topics (Dickson et  al., 1995; Wong & Wilson, 1984). 
An  analysis of the potential role of these moderating 
variables (e.g., grade level, disability status, number 
of  text  structures taught) is needed to evaluate the 
 effects of expository text structure interventions on 
comprehension.

Previous Expository Text 
Structure Reviews
Dickson et al. (1995) reviewed seven primary and seven 
secondary sources to examine the relation between text 
organization of narrative and expository text, and com-
prehension. These sources (i.e., studies, reviews, book 

chapters) were selected purposely because they included 
students with diverse learning needs. Only two of the 
studies reviewed included expository text. In one study, 
researchers specifically measured text structure knowl-
edge (Englert & Thomas, 1987), and in the other study, 
researchers measured passage recall (Zabrucky & 
Ratner, 1992). Dickson et al. provided two suggestions 
to enhance reading comprehension: Teachers should 
use highly structured expository texts and also explic-
itly teach students the text structures used in those 
texts. Notably, this review was not systematic; rather, 
the authors self- selected the peer and non- peer- 
reviewed sources.

More recently, Meyer and Ray (2011) conducted a 
review of expository text structure interventions imple-
mented in the elementary grades. They found that text 
structure interventions improve reading comprehen-
sion for elementary students. Meyer and Ray suggested 
that text structure instruction should include (a) appro-
priate scaffolding that includes increasingly complex 
texts and more rigorous tasks as students improve their 
use of text structure strategies; (b) instructive feedback; 
(c) selection of text that matches the reader’s level, par-
ticularly when introducing a new text structure;  
(d) implementation of classroom- based instruction with 
a focus on content learning; and (e) mindful adaptation 
of text structure instruction for younger students’ needs 
and abilities. Importantly, none of the studies that Meyer 
and Ray examined included students with LD, and the 
review was limited to the elementary grades.

Rationale and  
Research Questions
To date, there has been no systematic review of the 
available research on expository text structure inter-
ventions for typically achieving students across grades 
K–12 nor a systematic review of the available research 
on expository text structure interventions for students 
at risk or students with LD. Given the relatively large 
number of available studies on expository text structure 
interventions, it is important to determine whether 
these interventions improve comprehension for stu-
dents with and without LD in secondary and elemen-
tary grades. This review expands Dickson et al.’s (1995) 
report by systematically reviewing peer- reviewed jour-
nals to qualify expository text structure intervention 
studies conducted with typically achieving students, 
students at risk, and students with LD. The present 
study also extends Meyer and Ray’s (2011) review on ex-
pository text structure interventions because we include 
secondary students.

Specifically, in this meta- analysis, we examine 
whether individual differences (e.g., grade level, disability  
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status), intervention variables, and outcome measures 
contribute to the research and practice knowledge of 
expository text structure interventions for students in 
grades K–12. This review was designed to address two 
research questions:

1. How effective are expository text structure inter-
ventions in improving comprehension outcomes 
for students in grades K–12?

2. What features of expository text structure inter-
ventions (e.g., number of text structures taught, 
type of implementer) are associated with im-
proved comprehension outcomes for students?

Method
A five- step process was used to conduct a comprehen-
sive search for expository text structure intervention 
studies. First, electronic searches of the Academic 
Search Premier, ERIC, and PsycINFO databases were 
completed to locate studies published in peer- reviewed 
journals between 1970 and 2013. Every combination of 
the descriptors or root words of those descriptors (text 
structure, text organization, text features, text signal, se-
mantic cues, syntactic cues, textual cues, expository, in-
formational, read*, listen*, comprehend*, learning 
difficult*, learning dis*, reading difficult*, reading dis*, 
language difficult*, language dis*, language impair*, at-
risk, low-achiev*, struggle*, typical*, and general educa-
tion) were used to maximize the articles located. A 
separate electronic search was also conducted with var-
ious combinations of the descriptors (text structure, 
comprehension, description, categorization, cause effect, 
compare contrast, chronology, sequence, problem solu-
tion, position reason, enumeration, and pro con) to cap-
ture studies that specified text structures commonly 
found in the research on expository text. The initial 
search yielded 6,843 abstracts.

Second, abstracts were screened to determine 
whether they met the following criteria:

• The studies were published in a peer-reviewed 
journal between 1970 and 2013. This 43-year time 
span was selected to represent a comprehensive 
search of the literature, including research con-
ducted after the Common Core State Standards 
Initiative (NGA Center & CCSSO, 2010).

• Participating students were in grades K–12. This 
grade span represents the grades in which stu-
dents should read expository text (NGA Center & 
CCSSO, 2010).

• Participating students were typically achieving 
students, students at risk for reading difficulties, 
and students with LD. Students at risk for reading 

difficulties and students with LD were defined as 
at risk, low achievers, or struggling students in the 
areas of learning, reading, or language difficul-
ties, disabilities, or disorders. Studies were in-
cluded if disaggregated data were provided for 
students at risk and students with LD regardless of 
the characteristics of other students in the study.

• The researchers used targeted, text structure in-
terventions with expository, connected texts. 
Studies were excluded if researchers did not use 
expository text (e.g., Williams, Brown, Silverstein, 
& deCani, 1994) or solely focused on text feature 
(e.g., headings, subheadings) instruction without 
a text structure context (e.g., Taylor, 1982). Studies 
were also excluded if the independent variable did 
not include instruction on expository text struc-
tures as part of the intervention.

• In studies with expository text structure interven-
tions, at least one dependent measure assessed 
reading comprehension or listening comprehen-
sion. We searched for both reading comprehension 
and listening comprehension as outcome variables 
to respond to the equal importance of reading and 
listening comprehension (NGA Center & CCSSO, 
2010). Studies qualified if the authors included a 
measure of content (e.g., vocabulary concepts) and 
another measure of comprehension (e.g., summa-
rization of a compare-and-contrast text structure; 
see Wijekumar et al., 2012).

• Researchers used an experimental, quasi-experi-
mental, or single-case design. No qualifying stud-
ies were identified with a single-case design.

• The language of instruction was English, the re-
search was conducted in U.S. schools, and articles 
were published in English within the context of 
standards-based education (i.e., Common Core) 
and national reading assessments (i.e., NAEP).

The screening process yielded 672 articles that were 
then read to determine whether they met the qualifying 
criteria, which resulted in a total of 20 articles.

Third, references were reviewed from previously 
published syntheses and meta- analyses evaluating read-
ing comprehension outcomes for typically achieving el-
ementary students (Meyer & Ray, 2011), students with 
learning difficulties (Dickson et al., 1995), and students 
with LD (Edmonds et al., 2009; Gajria, Jitendra, Sood, 
& Gabriell, 2007; Gersten et al., 2001).

Fourth, a manual search of 14 major journals—
American Educational Research Journal, The Elementary 
School Journal, Exceptional Children, Journal of Educational 
Psychology, Journal of Learning Disabilities, Journal of 
Special Education, Journal of Speech, Language, and 
Hearing Research, Learning Disability Quarterly, 
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Learning Disabilities Research and Practice, Reading and 
Writing, Reading Research Quarterly, Remedial and 
Special Education, Review of Educational Research, and 
Scientific Studies of Reading—was completed for volumes 
from 2008–2013. These journals were hand- searched be-
cause they represent the prominent journals in the field 
that publish research on reading interventions that in-
clude students with and without LD.

Fifth, the references of each reviewed article were ex-
amined to identify any relevant studies. Overall, this 
search procedure resulted in a corpus of 21 studies re-
ported in peer- reviewed journals between 1970 and 2013.

Coding Procedures
An extensive code sheet was adapted from previous 
syntheses (Edmonds et al., 2009; Solis et al., 2012; the 
complete code sheet and code definitions are available 
from the first author). The code sheet was used to orga-
nize the following essential information: participants, 
methodology, intervention and comparison informa-
tion, clarity of causal inference, measures, and findings. 
The code sheet used a combination of forced- choice 
items (e.g., research design, assignment method, fidelity 
of implementation), open- ended items (e.g., age of par-
ticipants, duration of intervention, text structure type), 
and written description of the treatment and control 
conditions. Although some researchers included alter-
native treatments (e.g., content area instruction), we 
only reported the text structure intervention and the 
control condition in each study.

Four raters were trained on the use and interpreta-
tion of items from the code sheet. Each rater partici-
pated in 10 hours of training. During training, raters 
independently coded the same articles, and point- by- 
point agreement was calculated until inter- rater reli-
ability of 100% was attained on four consecutive 
articles. Then, the remaining studies were divided be-
tween partners. Each article was independently coded 
and then blind double- coded by a second rater. The per-
centage agreement (i.e., agreements divided by agree-
ments plus disagreements) between raters for each 
article was calculated on the 70- item code sheet. The 
average interobserver agreement was 94% (range = 81–
100%; a 71% agreement score occurred with only one 
article). There were no coding categories in which raters 
consistently disagreed, and they never disagreed about 
the text structure type. When disagreements occurred, 
raters met and reached consensus on how to code the 
particular item.

Effect Size Calculation
We used the standardized mean difference (Cohen’s d) 
to estimate the effect of comprehension. Each effect size 
was calculated independently and then recalculated 

and confirmed by a second rater. Data for calculation of 
effect sizes were available for 19 of the 21 studies. We 
interpreted effect sizes of .20 as small, .50 as medium, 
and .80 as large (Cohen, 1988). The findings of the two 
studies that did not provide data for calculation of effect 
sizes are synthesized in the Results section.

Meta- Analytic Procedures
A weighting procedure was used to calculate mean ef-
fect sizes across independent samples (Borenstein, 
Hedges, Higgins, & Rothstein, 2005). Each effect size 
was first multiplied by the inverse of its variance; then, 
the sum of these products was divided by the sum of 
their inverses. This procedure allows more weight to 
samples of larger size, which is generally preferred 
(Hedges & Olkin, 1985) because larger samples give 
more precise population estimates. In addition, we cal-
culated 95% confidence intervals for weighted mean ef-
fect sizes. If the interval did not contain zero, the null 
hypothesis that expository text structure interventions 
had no effect on comprehension was rejected.

We used a shifting unit of analysis (Cooper, Hedges, 
& Valentine, 2009). In this procedure, each effect size 
associated with one study is first coded as if it were an 
independent estimate of the relation between the expos-
itory text structure intervention and the outcome. 
However, when estimating the overall effect of exposi-
tory text structure interventions, we averaged these ef-
fects prior to analysis so one sample only contributes 
one effect size. In contrast, when conducting moderator 
analyses, if a single sample provided a test of the effect 
of the intervention for more than one category of a 
moderator (e.g., one sample provided the effect of the 
intervention on more than one type of comprehension 
measure, such as comprehension questions and graphic 
organizer), we allowed a single sample to contribute one 
effect to each moderator category. This method retains 
as much data as possible from each study while holding 
to a minimum any violations of the assumption of inde-
pendent data points.

Effect sizes may vary even if they estimate the same 
underlying population value. Therefore, homogeneity 
analyses were needed to determine whether sampling 
error alone accounted for this variance compared with 
the observed variance caused by features of the studies. 
We tested homogeneity of the observed set of effect 
sizes using a within- class goodness- of- fit statistic (Qw), 
which followed an approximate chi- square distribution 
with k − 1 degrees of freedom, where k equals the num-
ber of samples. A significant Qw statistic suggests that 
sampling variation alone could not adequately explain 
the variability in the effect size estimation and that 
moderator variables should be examined (Cooper, 
1998). Similarly, homogeneity analyses can be used to 
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determine whether multiple groups of mean effect sizes 
vary more than predicted by sampling error. In this 
case, statistical differences among different categories 
of studies were tested by computing the between- class 
goodness- of- fit statistic, Qb, which follows a chi- square 
distribution with p − 1 degrees of freedom, where p 
equals the number of groups. A significant Qb statistic 
indicates that mean effect sizes vary between categories 
of the moderator variables more than predicted by sam-
pling error alone. We conducted all statistical analyses 
using the Comprehensive Meta- Analysis statistical soft-
ware package (Version 2.2; Borenstein et al., 2005).

Measures
All comprehension outcome measures were categorized 
by outcome measure, researcher- developed compre-
hension measure, measure of the NAEP cognitive tar-
get, and measure type. A separate analysis was 
conducted for each outcome measure category. The out-
come measure was divided into standardized or re-
searcher developed. The type of researcher- developed 
comprehension measure was categorized into answer-
ing comprehension questions, completing a graphic or-
ganizer, and recalling/summarizing information (oral 
or written). Measures of answering comprehension 
questions included multiple- choice items and questions 
about the text, such as definitions of vocabulary used, 
completing a graphic organizer (i.e., filling in text infor-
mation in a visual matrix), and recalling/summarizing  
information (i.e., written or oral recall of idea units, 
summary of a text of a targeted text structure). In addi-
tion, identifying text structures was categorized as a 
separate measure type and included text structure iden-
tification, use or recall of clue words or a text structure, 
or use of a text structure in written expression.

Each of the researcher- developed comprehension 
measures was categorized according to the three cognitive 
targets (locate/recall, integrate/interpret, or critique/evaluate)  
included in the NAEP reading framework (National 
Assessment Governing Board, 2012). Locate/recall in-
cludes identifying explicitly stated main ideas or focusing 
on specific elements of a story. Integrate/interpret includes 
making comparisons, explaining character motivation, 
examining relations of ideas across the text, and using key 
vocabulary words to aid in passage comprehension. 
Critique/evaluate includes viewing text critically by exam-
ining it from numerous perspectives or judging the overall 
text quality or the effectiveness of particular aspects of the 
text. The measure type included measures administered as 
a posttest, a maintenance test, or a transfer test.

Moderators
Five moderators that are commonly associated with the 
effect of the interventions were selected to assess 

whether they result in different comprehension out-
comes. Moderators included the number of text struc-
tures taught (i.e., divided into one, two, or multiple 
[three or more]), the type of implementer (i.e., re-
searcher, teacher, computer/online tutor), the grade 
level of students (i.e., grades K–5, grades 6–12, mixed 
grades), the learner classification (i.e., typically achiev-
ing, at risk, learning disability), and the intervention 
dosage (i.e., less than 10 hours vs. more than 10 hours 
but less than 20 hours vs. more than 20 hours).

Fixed and Random Effects
When an effect size is said to be fixed, it is assumed that 
error is solely from differences among participants 
sampled in the study. However, it is also possible to view 
studies as containing other random influences, includ-
ing differences in teachers, facilities, community eco-
nomics, and so forth. This view assumes that K–12 
classrooms in our meta- analysis also constitute a ran-
dom sample drawn from a (vaguely defined) population 
of conditions under which expository text structure in-
terventions occur. If it is believed that such random 
variation in programs is a significant component of er-
ror, a random- effects model should be used that takes 
into account study- level variance in effect sizes (for a 
discussion of fixed and random effects, see Hedges & 
Vevea, 1998).

Rather than opt for a single model describing the 
underlying variation in effects, both fixed-  and random- 
effects models were applied in this study because sig-
nificant results from both models improve our 
confidence and the generalizability of the finding. All 
analyses were conducted twice, once employing fixed- 
effects assumptions and once employing random- 
effects assumptions. By conducting both analyses, we 
could examine the effects of different assumptions on 
the outcomes of the synthesis and increase the sensitiv-
ity of our analysis (Greenhouse & Iyengar, 1994). For 
example, if an analysis reveals that a moderator variable 
is significant under fixed- effects assumptions but not 
under random- effects assumptions, this result suggests 
a limit on the generalizability of inferences about the 
moderator variable.

Results
The findings across the corpus of 21 studies were ana-
lyzed to determine the effectiveness of expository text 
structure interventions and the features of these inter-
ventions. First, we provide a synthesis of the study  
features (i.e., design, sample, intervention; see Table 1) 
that highlight the salient elements across the corpus of  
studies. Second, the results of the meta- analysis of 19 
treatment/comparison design studies are summarized 
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to determine the overall effects of expository text struc-
ture interventions on comprehension (research ques-
tion 1) and the possible moderators of the effects 
(research question 2). Third, the findings of the two 
studies that did not provide sufficient data to calculate 
effect sizes are reviewed narratively.

Study Features
Study Design and Quality
Only six of the 21 studies included all of the elements of 
high- quality treatment/comparison studies: random as-
signment, intervention described and specified, fidelity 
of implementation described and assessed, effect size 
calculation, and assessment of student outcomes with 
multiple measures, including standardized measures 
(Gersten et  al., 2005; see Table  2). Importantly, in 15 
studies, researchers used random assignment, and in all 
of the studies, researchers included multiple outcome 
measures. However, standardized reading assessments 
were included in only six studies (see Table 3).

We examined whether the six high- quality studies 
resulted in a different effect size than the 13 studies that 
did not include all of the elements of high- quality stud-
ies (see Table 4). With a fixed- errors model, the weighted 
mean d index for high- quality studies was 0.65 (95% 
confidence interval [CI]  [0.54, 0.76]) and was signifi-
cantly different from the weighted mean d index of 
non- high- quality studies (d = 1.00, 95% CI [0.90, 1.11]), 
Q(1) = 20.34, p < .001. In contrast, with a random- errors 
model, the weighted mean d index for high- quality 
studies was 0.70 (95% CI [0.42, 0.98]) and was not sig-
nificantly different from the weighted mean d index for 
non- high- quality studies, d = 1.13, 95% CI [0.75, 1.51].

Although the quality variable is informative to de-
termine which researchers included essential quality 
indicators in their text structure intervention studies, 
the goal of a systematic review is to limit bias in the 
identification, evaluation, and synthesis of the body of 
relevant studies that address a specific research ques-
tion (Valentine, 2009). Moreover, because the quality 
moderator is significantly different under fixed- error 
assumptions and is not significantly different under 
random- error assumptions, the corpus of studies that 
met the criteria for this review are included in the re-
maining analyses, and the quality of the studies is re-
flected in our discussion of the available research.

Sample
The 21 studies included 4,254 students, with sample 
sizes ranging from 24 to 2,643 students. In six studies, 
researchers focused exclusively on higher performers 
(n = 1 study), students at risk (n = 2 studies), or students 
with LD (n = 3 studies). Students at risk were defined as 

at risk for academic failure (Williams et al., 2007, 2014) 
and below- grade- level readers on the basis of a stan-
dardized, comprehension measure (Meyer et al., 2010, 
2011; Slater, 1985; Weisberg & Balajthy, 1989). In the re-
maining studies, researchers included a combination of 
subgroups in their text structure intervention. Although 
the majority of the studies (n = 14) were conducted in 
grades 2–5, researchers in five studies included students 
in grades 8–12, and in two studies, researchers included 
students in both elementary and secondary grades.

Intervention Features
In all of the studies (n = 21), researchers delivered ex-
pository text structure interventions during reading ac-
tivities with a focus on learning science or social studies 
content. Researchers focused their text structure inter-
ventions on one text structure in nine studies, two text 
structures in four studies, and three or more text struc-
tures in seven studies. Cause- and- effect was the most 
common (n  =  10) text structure taught across the 14 
studies that included social science content. Similarly, 
cause- and- effect was the most common (n  =  8) text 
structure taught in elementary grades using social sci-
ence content. However, compare- and- contrast was the 
most common (n = 4) text structure taught in second-
ary grades using social science content. Compare- and- 
contrast was the most common (n  =  8) text structure 
taught across the 11 studies that included science con-
tent. Similarly, compare- and- contrast was the most 
common (n  =  7) text structure taught in elementary 
grades using science content. However, description was 
the most common (n = 3) text structure taught in sec-
ondary grades using science content.

Expository text structure interventions (n = 18 stud-
ies) often included adapting and scaffolding text struc-
ture instruction (e.g., using more complex expository 
texts as students improve their use of the text structure 
strategy), so the instruction was tailored to students’ level 
of performance. However, researchers varied their ap-
proaches for scaffolding text structure instruction. For 
example, Williams et al. (2014) used explicit exemplars of 
text structures during initial instruction. Other ap-
proaches to scaffolding included teaching easier text 
structures (e.g., description) prior to more difficult text 
structures (e.g., compare- and- contrast; Meyer et  al., 
2011) and gradually increasing the amount of informa-
tion that students read and recalled. Moreover, in all 
studies except one, researchers selected highly structured 
texts that matched readers’ level particularly when intro-
ducing a new text structure. Alvermann and Boothby 
(1983) purposely selected complex, poorly structured 
texts as a context for their text structure intervention.

Researchers also reported that they included other 
effective instructional features to teach targeted text 
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structures, such as modeling, scaffolding, corrective 
feedback, increasingly complex texts, and clue word 
recognition to teach compare- and- contrast, problem- 
and- solution, cause- and- effect, sequence, description, 
enumeration, and pro- and- con text structures. 
Increasingly rigorous instructional tasks with progress 
monitoring was also used to teach compare- and- 
contrast, problem- and- solution, cause- and- effect, se-
quence, description, and pro- and- con text structures. 
Graphic organizers were used to teach all eight text 
structures addressed in this review. There is little 
known about what instructional features might be used 
to effectively teach a position- and- reason text structure. 
Moreover, in half of the studies, it is not entirely clear 
what instructional features were included in text struc-
ture interventions. To illustrate, researchers used the 
term explicit instruction in 10 studies when describing 
their intervention. Explicit instruction is a global con-
struct that may include from seven (see Reutzel, Child, 
Jones, & Clark, 2014) to 16 instructional features (see 
Archer & Hughes, 2011).

The control conditions varied from a focus on extra 
time for reading passages (Spires, Gallini, & Riggsbee, 
1992), to business- as- usual instruction using the dis-
trict’s language arts curriculum (Wijekumar et  al., 
2012), to an alternative treatment, such as a reading in-
tervention without expository text structure instruc-
tion (Reutzel, Smith, & Fawson, 2005).

In 11 of the 21 studies, researchers implemented the 
text structure intervention from one to four months 
and, in three studies, for 6 months. In 20 of the 21 stud-
ies, researchers provided either the number of sessions 
(X=21 sessions; range = 1–65 sessions) or the number 
of hours (X=18 hours; range = 1.5–97.5 hours) that stu-
dents received the intervention. Researchers imple-
mented less than 10 instructional sessions in seven 
studies, between 11 and 20 sessions in four studies, and 
more than 21 sessions in nine studies. Researchers in 
one study did not report the number of intervention 
sessions implemented. Researchers implemented inter-
ventions less than 10 hours in eight studies, between 11 
and 20 hours in five studies, and more than 21 hours in 
four studies. Researchers in four studies did not report 

hours of intervention. Overall, intervention sessions 
were implemented one to three times per week for 20–
50 minutes.

Teachers implemented the intervention most fre-
quently (n = 12 studies), whereas online tutors delivered 
Web- based instruction in four studies. In the remain-
ing studies, either researchers (n = 2 studies) or a com-
bination of researchers, teachers, and student leaders 
(n = 3 studies) delivered instruction.

Meta- Analytic Findings
The unadjusted effects of text structure type on 
comprehension- related outcomes ranged from −0.88 to 
16.98 (see Table 3 for a summary of the study findings). 
Using fixed- error assumptions, the weighted mean d 
index was 0.83 (95% CI  [0.76, 0.91]) and was signifi-
cantly different from zero (see Table 4 for the analysis of 
the overall effect). With a random- errors model, the 
weighted average d index was 0.95 (95% CI [0.71, 1.19]) 
and was significantly different from zero. The tests of 
the distribution of d indexes revealed that we could re-
ject the hypothesis that the effects were estimating the 
same underlying population value, Q(47)  =  424.19, 
p < .001.

Outcome Measures
A separate analysis was conducted for each outcome 
measure category (see Table 5): outcome measure type 
(researcher developed or standardized), researcher- 
developed measures (answering comprehension ques-
tions, completing a graphic organizer, recalling/
summarizing information [oral or written], and identi-
fying text structures), measure of the NAEP cognitive 
target (locate/recall, integrate/interpret, or critique/
evaluate), and measure type (a posttest, a maintenance 
test, or a transfer test).

Effect sizes were grouped by studies that included 
researcher- developed outcome measures (k = 46), such 
as a free- recall measure, or standardized outcome mea-
sures (k = 9), such as the Woodcock Reading Mastery 
Test–Revised (Woodcock, 1987). Under both fixed- 
error assumptions and random- error assumptions, the 

TABLE 4 
Results of Analyses Examining the Overall Effect of Text Structure on Comprehension- Related Outcomes

Outcome k
Cohen’s d:  

Fixed (random)

95% confidence interval

Qb: Fixed (random)Low estimate High estimate

Study quality 20.34*** (3.23)

• High quality (n = 6) 22 0.65*** (0.70***) 0.54 (0.42) 0.76 (0.98)

• Not high quality (n = 13) 26 1.00*** (1.13***) 0.90 (0.75) 1.11 (1.51) Q

Studies (n = 19) 48 0.83*** (0.95***) 0.76 (0.71) 0.91 (1.19) 424.19***

***p < .001.
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effect of expository text structure interventions on 
comprehension was significantly different from zero for 
researcher- developed outcome measures but not for 
standardized outcome measures. In the fixed- errors 
model, the weighted mean d index was significantly 
higher for researcher- developed outcome measures 
(d = 0.85, 95% CI [0.78, 0.93]) than for standardized out-
come measures (d  =  0.10, 95% CI  [−0.05, 0.25]), 
Q(1) = 76.14, p <  .001. Similarly, in the random- errors 
model, the weighted mean d index was significantly 
higher for researcher- developed outcome measures 
(d  =  1.00, 95% CI  [0.75, 1.26]) than for standardized 
outcome measures (d  =  −0.05, 95% CI  [−0.05, 0.26]), 
Q(1) = 34.48, p < .001.

For each study, the researcher- developed measures 
were then categorized as those that primarily focused on 
answering comprehension questions (k = 24), complet-
ing a graphic organizer (k = 6), recalling/summarizing  
information (k  =  23), and identifying text structures 
(k = 19). Under fixed- error assumptions, the effect of ex-
pository text structure interventions on comprehension 
was significantly different from zero for measures of an-
swering comprehension questions, completing a graphic 
organizer, recall/summarization, and text structure– 
specific measures. In the fixed- errors model, the 

weighted mean d index was significantly higher for 
completing graphic organizers (e.g., Venn diagrams, 
flowcharts; d  =  1.71, 95% CI  [1.47, 1.94]) than for the 
other outcome measure types, Q(3)  =  43.10, p  <  .001. 
However, large effect sizes were also found for mea-
sures that included comprehension questions, recall/ 
summarization, and text structure measures. No 
significant differences were evident under random- error 
assumptions.

When the outcome measures were divided into the 
NAEP cognitive targets, large effect sizes were found on 
measures of integrate/interpret (k  =  22), and medium 
effects were found on measures of locate/recall (k = 39), 
but both the large and medium effects were not signifi-
cantly different under random- error assumptions. In 
the fixed- errors model, the weighted mean d index was 
significantly higher for integrate/interpret (d  =  1.19, 
95% CI  [1.05, 1.32]) than for the locate/recall measure 
types, Q(1) = 28.34, p < .001. Similarly, medium to large 
effect sizes, although not significantly different, were 
found on posttest (k = 39), maintenance (k = 17), and 
transfer measures (k  =  16). In the fixed- errors model, 
the weighted mean d index was significantly higher for 
transfer (d = 1.03, 95% CI [0.91, 1.15]) than for the post-
test and maintenance measure types, Q(2)  =  13.98, 

TABLE 5 
Results of Outcome Measure Analysis

Outcome k
Cohen’s d:  

Fixed (random)

95% confidence interval

Qb: Fixed (random)Low estimate High estimate

Outcome measure type 76.14*** (34.48***)

• Researcher developed 46 0.85*** (1.00***) 0.78 (0.75) 0.93 (1.26)

• Standardized 9 0.10 (0.11) −0.05 (−0.05) 0.25 (0.26)

Measure category 43.10*** (5.92)

• Comprehension questions 24 0.93*** (1.08***) 0.83 (0.68) 1.03 (1.48)

• Graphic organizer 6 1.71*** (2.15***) 1.47 (1.18) 1.94 (3.13)

• Recall/summarization 23 0.86*** (0.97***) 0.75 (0.65) 0.98 (1.29)

•  Text structure specific 
measure

19 0.84*** (1.37***) 0.69 (0.76) 0.98 (1.98)

NAEP measure type 28.34*** (0.37)

• Locate/recall 39 0.75*** (1.06***) 0.67 (0.77) 0.83 (1.34)

• Integrate/interpret 22 1.19*** (1.23***) 1.05 (0.74) 1.32 (1.72)

Measure type 13.98** (2.73)

• Posttest 39 0.86*** (0.99***) 0.77 (0.69) 0.95 (1.29)

• Maintenance 17 0.66*** (0.73***) 0.51 (0.43) 0.82 (1.02)

• Transfer 16 1.03*** (1.13***) 0.91 (0.69) 1.15 (1.56)

Note. NAEP = National Assessment of Educational Progress. No studies included NAEP measures of critique/evaluate.
**p < .01. ***p < .001.
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p <  .01. No significant differences were evident under 
random- error assumptions.

Publication Bias
A trim- and- fill analysis was used to examine whether 
publication bias impacted the conclusions (see Table 6). 
When looking for studies to the left of the mean, one 
study was trimmed from the fixed- effects model, re-
sulting in a slightly reduced magnitude, and no studies 
were trimmed from the random- effects model. When 
looking for studies to the right of the mean, no studies 
were trimmed from the fixed- effect model, and five 
studies were trimmed from the random- effects model, 
resulting in a slightly increased magnitude. Overall, af-
ter adjusting for publication bias, the summary effect of 
text structure interventions on comprehension re-
mained positive and significantly different from zero.

Moderator Analyses
Because there was heterogeneity among the study 
 results, we examined whether the magnitude of the 
effect of expository text structure interventions on 
comprehension- related outcomes was moderated by the 
number of text structures taught, type of implementer, 
grade level of students, learner classification, and inter-
vention dosage. We found that the number of text struc-
tures taught, type of implementer, grade level of 
students, and intervention dosage significantly moder-
ated the effect of expository text structure interventions 
on comprehension- related outcomes under both fixed-  
and random- effects assumptions. These variables are 
subsequently discussed. However, the learner classifica-
tion was only significant under the fixed- error assump-
tions; thus, it is not reported. For a summary of all 
moderator results, see Table 7.

Number of Text Structures Taught
For number of text structures taught, effect sizes were 
grouped by studies including one text structure (k = 14), 
two text structures (k  =  12), and three or more text 
structures (k = 21) taught during the intervention. With 
the fixed-  and random- error models, the effect of 

expository text structure interventions on comprehen-
sion was significantly different from zero for one, two, 
and three or more text structures taught. Under fixed- 
error assumptions, the weighted mean d index was sig-
nificantly higher for two text structures taught (d = 1.36, 
95% CI  [1.19, 1.52]) than for one text structure taught 
(d  =  1.12, 95% CI  [0.96, 1.27]) and three or more text 
structures taught (d  =  0.45, 95% CI  [0.34, 0.56]), 
Q(2) = 98.78, p < .001. Conversely, under random- error 
assumptions, the weighted mean d index was signifi-
cantly higher for one text structure taught (d  =  1.49, 
95% CI [1.02, 1.95]) than for two text structures taught 
(d  =  1.14, 95% CI  [0.55, 1.74]) and three or more text 
structures taught (d  =  0.51, 95% CI  [0.27, 0.75]), 
Q(2) = 15.13, p < .01.

Type of Implementer
For type of implementer, effect sizes were grouped by 
studies into those having a researcher (k = 2), a teacher 
(k = 31), or a computer/online tutor (k = 14) provide the 
intervention. With the fixed-  and random- error mod-
els, the effect of expository text structure interventions 
on comprehension was significantly different from zero 
for researchers, teachers, and computer/online tutors. 
Under fixed- error assumptions, the weighted mean d 
index was significantly higher for researchers (d = 1.71, 
95% CI  [1.14, 2.29]) than for teachers (d  =  1.00, 95% 
CI  [0.91/1.10]) and computer/online tutors (d  =  0.37, 
95% CI  [0.22, 0.52]), Q(2) = 60.06, p <  .001. Similarly, 
under random- error assumptions, the weighted mean d 
index was significantly higher for researchers (d = 1.78, 
95% CI [0.54, 3.01]) than for teachers (d  =  1.21, 95% 
CI  [0.88, 1.55]) and computer/online tutors (d  =  0.37, 
95% CI [0.22, 0.52]), Q(2) = 24.61, p < .001.

Grade Level
For grade level, effect sizes were grouped by studies in-
cluding elementary (grades K–5; k  =  25), secondary 
(grades 6–12; k = 13), or mixed grades (inclusive of ele-
mentary and secondary; k  =  10). With the fixed-  and 
random- error models, the effect of expository text struc-
ture interventions on comprehension was significantly 

TABLE 6 
Trim- and- Fill Publication Bias Analysis

Looking for missing studies FE trim- and- fill RE trim- and- fill

To the left of the mean 1 study trimmed
• FE: Cohen’s d = 0.83, 95% CI [0.75, 0.91]
• RE: Cohen’s d = 0.93, 95% CI [0.69, 1.17]

0 studies trimmed

To the right of the mean 0 studies trimmed 5 studies trimmed
• FE: Cohen’s d = 0.97, 95% CI [0.89, 1.04]
• RE: Cohen’s d = 1.08, 95% CI [0.83, 1.33]

Note. CI = confidence interval; FE = fixed effect; RE = random effects.
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different from zero for elementary, secondary, and 
mixed grades. Under fixed- error assumptions, the 
weighted mean d index was significantly higher for ele-
mentary (d = 1.03, 95% CI [0.93, 1.14]) than for second-
ary (d  =  0.63, 95% CI  [0.50, 0.77]) and mixed grades 
(d  =  0.41, 95% CI  [0.18, 0.64]), Q(2)  =  35.40, p  <  .001. 
Similarly, under random- error assumptions, the 
weighted mean d index was significantly higher for ele-
mentary (d = 1.20, 95% CI [0.82, 1.58]) than for second-
ary (d  =  0.85, 95% CI  [0.47, 1.23]) and mixed grades 
(d = 0.41, 95% CI [0.17, 0.66]), Q(2) = 12.79, p < .01.

Intervention Dosage
For intervention dosage, effect sizes were grouped by 
studies including low (k  =  11), moderate (k  =  17), or 
high (k  =  13) dosage of intervention. Studies with the 
intervention lasting from one to 10 hours were clas-
sified as low, from 11 to 20 hours as moderate, and 
more than 21 hours as high. With the fixed-  and 

random- error models, the effect of expository text 
structure interventions on comprehension was signifi-
cantly different from zero for low, moderate, and high 
dosage of intervention. Under fixed- error assumptions, 
the weighted mean d index was larger for moderate- 
dosage studies (d  =  1.21, 95% CI  [1.09, 1.33]) than for 
low-  (d  =  0.58, 95% CI  [0.43, 0.73]) and high- dosage 
studies (d  =  0.35, 95% CI  [0.17, 0.52]), Q(2)  =  78.76, 
p  <  .001. Similarly, under random- error assumptions, 
the weighted mean d index was larger for moderate- 
dosage studies (d  =  1.59, 95% CI  [1.10, 2.08]) than for 
low-  (d  =  0.80, 95% CI  [0.33, 1.26]) and high- dosage 
studies (d  =  0.35, 95% CI  [0.17, 0.52]), Q(2)  =  23.64, 
p < .001.

Synthesis of Two Additional Studies
Two studies did not provide sufficient data for the meta- 
analysis conducted on the other 19 studies. The re-
searchers in these two studies examined pretest–posttest 

TABLE 7 
Results of Moderator Analyses

Moderator k
Cohen’s d:  

Fixed (random)

95% confidence interval

Qb: Fixed (random)Low estimate High estimate

Number of text structures 
taught

98.78*** (15.13**)

• One 14 1.12*** (1.49***) 0.96 (1.02) 1.27 (1.95)

• Two 12 1.36*** (1.14***) 1.19 (0.55) 1.52 (1.74)

• Three or more 21 0.45*** (0.51***) 0.34 (0.27) 0.56 (0.75)

Type of implementer 60.06*** (24.61***)

• Researcher 2 1.71*** (1.78*) 1.14 (0.54) 2.29 (3.01)

• Teacher 31 1.00*** (1.21***) 0.91 (0.88) 1.10 (1.55)

• Online tutor 14 0.37*** (0.37***) 0.22 (0.22) 0.52 (0.52)

Grade level 35.40*** (12.79**)

• Elementary 25 1.03*** (1.20***) 0.93 (0.82) 1.14 (1.58)

• Secondary 13 0.63*** (0.85**) 0.50 (0.47) 0.77 (1.23)

• Mixed 10 0.41*** (0.41***) 0.18 (0.17) 0.64 (0.66)

Learner classification 7.67* (1.55)

• Typical achiever 18 1.09*** (1.12***) 0.97 (0.75) 1.21 (1.59)

• At risk 7 0.99*** (1.28***) 0.82 (0.69) 1.15 (1.88)

• Learning disabilities 4 1.65*** (1.70***) 1.21 (0.97) 2.10 (2.44)

Intervention dosage 78.76*** (23.64***)

• 10 hours or less 11 0.58*** (0.80**) 0.43 (0.33) 0.73 (1.26)

• 11–20 hours 17 1.21*** (1.59***) 1.09 (1.10) 1.33 (2.08)

• 21 hours or more 13 0.35*** (0.35***) 0.17 (0.17) 0.52 (0.52)

*p < .05. **p < .01. ***p < .001.
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gains for students’ comprehension following expository 
text structure interventions (Alvermann & Boothby, 
1983; Armbruster et  al., 1987). Armbruster et  al. and 
Alvermann and Boothby reported gains in comprehen-
sion outcomes for the treatment condition in compari-
son with the control condition, suggesting that typically 
performing students and higher performers are respon-
sive to expository text structure interventions, thus cor-
roborating the effects from this meta- analysis.

Discussion
In this systematic review of 21 studies, we analyzed the 
effects of expository text structure interventions on com-
prehension outcomes of typically achieving students, at- 
risk students, and students with LD in grades K–12. 
Overall, we found that expository text structure inter-
ventions produced a large effect on reading comprehen-
sion and that high- quality studies resulted in significant 
but less robust effect sizes than non- high- quality studies. 
Further, we found that the number of text structures 
taught, type of implementer, grade level of students, and 
dosage significantly moderated the effect of expository 
text structure interventions on comprehension- related 
outcomes under both fixed-  and random- effects assump-
tions. We discuss these findings within the complex in-
teraction among text, reader, and context in reading 
comprehension (Duke & Carlisle, 2011; Kintsch, 2004). 
Specifically, we expand on the findings relative to exposi-
tory text structure intervention features (context), expos-
itory text structure types (text), students’ responsiveness 
(reader) to expository text structure interventions, and 
the comprehension measure types administered to eval-
uate students’ reading comprehension.

Expository Text Structure 
Intervention Features
In this review, we replicate and expand the findings 
from earlier reviews (Dickson et al., 1995; Gajria et al., 
2007; Gersten et  al., 2001; Meyer & Ray, 2011; Ray & 
Meyer, 2011), that teaching students to recognize text 
structures helps students understand expository text. It 
is likely that critical instructional features in text struc-
ture instruction include adapting and scaffolding in-
struction combined with instructional feedback so the 
instruction is tailored to students’ performance level.

In several studies, researchers used a gradual release 
approach to scaffold instruction. Researchers of high- 
quality studies decreased the supports available as stu-
dents progressed in the lessons (Reutzel et  al., 2005; 
Williams et al., 2007, 2014). For example, Reutzel et al. 
structured their interventions so teachers gradually re-
leased cognitive comprehension strategies to their stu-
dents. Reutzel et al. reported significantly greater gains 

in comprehension for students who were taught text 
structures using a gradual release approach than for 
students whose training did not include text structure 
instruction.

Another scaffolding technique is to use increasingly 
complex expository texts as students improve their use 
of the text structure strategy (e.g., Williams et al., 2014). 
Following this instruction, students worked with the 
same text structures embedded in more complex text. 
Shanahan et al. (2010) suggested that during initial in-
struction, teachers should use texts that contain famil-
iar topics so students have sufficient background 
knowledge and can focus on the text structure strategy. 
After this, teachers might gradually transition to texts 
containing less familiar topics. This approach to text 
structure instruction may provide the scaffolding that 
is particularly effective for students with LD (Snider, 
1989). Overall, it is unclear whether using one of these 
scaffolding strategies is more effective than others in 
expository text structure instruction.

Clue word, or signal word, instruction was also in-
cluded in many high- quality studies in this review and 
may be a critical feature of expository text structure in-
struction (e.g., Meyer et  al., 2010; Wijekumar et  al., 
2012; Williams et al., 2007). Importantly, based on our 
analysis, it is not evident whether other instructional 
features are necessary to efficiently teach students to 
use text structures to improve their comprehension 
skills. As noted earlier, many researchers used the term 
explicit instruction to describe their intervention. 
Because this term is used in a variety of ways by various 
researchers (e.g., Archer & Hughes, 2011; Reutzel et al., 
2014), it is uncertain exactly what instructional features 
researchers employed in many of the studies.

Expository Text Structure Types
Researchers investigated the effects of teaching up to 
eight expository text structure types across the corpus 
of studies. Overall, compare- and- contrast was taught 
most often, and the four other commonly taught text 
structures were description, cause- and- effect, problem- 
and- solution, and sequence. The text structures taught 
varied across content and grade spans. In the elemen-
tary grades, cause- and- effect text structure was taught 
most often using social science content, whereas 
compare- and- contrast text structure was taught most 
often using science content. Whereas, in the secondary 
grades, compare- and- contrast text structure was taught 
most often using social science content, description text 
structure was taught most often using science content. 
There is a lack of research evaluating position- and- 
reason, pro- and- con, and enumeration text structures.

One strategy for organizing text structure instruc-
tion might be to begin with highly structured text 
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structures that are easily identified, and then gradually 
introduce more complex text structures. Meyer  
and Freedle (1984) suggested that instruction may pro-
gress in the following sequence: description, cause-  
and- effect, problem- and- solution, and compare- and- 
contrast. Akhondi, Malayeri, and Samad (2011) also 
suggested that instruction should begin with descrip-
tion and end with compare- and- contrast text structure 
because most textbooks are organized in this manner. 
As more complex text structures are introduced, teach-
ers might increase complexity by compounding the 
number and type of text structures encountered in a 
single text (Meyer & Ray, 2011; Shanahan et al., 2010).

However, researchers have varied in their recom-
mendations for which expository text structure type is 
easiest for students to learn. Englert and Hiebert (1984) 
suggested that enumeration and sequence are the easi-
est text structures for students to learn because they are 
similar to the time- based structures found in narratives 
and therefore are more familiar to students. In contrast, 
other researchers reported that teaching enumeration 
text structure resulted in poor comprehension out-
comes because it is less structured (Meyer & Freedle, 
1984; Sanders & Noordman, 2000). Ray and Meyer 
(2011) concluded in their review that cause- and- effect, 
problem- and- solution, and compare- and- contrast are 
highly structured and more easily identifiable text 
structures, making them more desirable for expository 
text structure interventions. In contrast, Englert and 
Hiebert found that compare- and- contrast was the hard-
est text structure for students to learn.

Finally, it is not clear whether initial instruction on 
one text structure type results in higher comprehension 
outcomes than teaching another text structure type. In 
this review, we could not statistically analyze the rela-
tive effectiveness of the various text structure types on 
comprehension of expository text because there are 
only nine studies in which researchers taught a single 
text structure. In three studies, researchers taught 
cause- and- effect text structure, and in three other stud-
ies, researchers taught compare- and- contrast text 
structure. In the remaining studies using a single text 
structure, researchers taught a description, enumera-
tion, or problem- and- solution text structure.

Our analysis suggests that graphic organizers were 
used to teach the eight expository text structures re-
viewed. Researchers also used modeling, scaffolding, 
corrective feedback, increasingly complex texts, in-
creasingly rigorous instructional tasks with progress 
monitoring, and clue word recognition to teach exposi-
tory text structures, with the exception of position- and- 
reason text structure. Interestingly, we found that 
teaching one or two types of expository text structures 
resulted in large effects on comprehension measures, 
whereas teaching three or more text structures resulted 

in small effects on comprehension measures. This find-
ing should be interpreted cautiously, however, because 
the type of text structures taught and the order in which 
they are taught may vary based on content area (e.g., 
cause- and- effect as a critical text structure in social 
studies, compare- and- contrast as a critical text struc-
ture in science). Cause- and- effect and compare- and- 
contrast were the most commonly taught expository 
text structures perhaps because these two text struc-
tures are most recognizable and familiar. Thus, teach-
ing cause- and- effect and compare- and- contrast text 
structures may result in larger effects.

It is important to recognize that expository text of-
ten includes multiple text structures within one text. 
This requires students to identify various text struc-
tures to derive meaning from different text organiza-
tions. Examination of texts within a discipline may 
uncover variation of expository text structures depend-
ing on the type of text. This variation of text structures 
may increase the overall complexity of the text and 
moderate students’ comprehension. For instance, a so-
cial science textbook may include cause- and- effect, 
compare- and- contrast, and sequence text structures or-
ganized in a narrative, story presentation of historical 
events. Other social science texts, such as legal docu-
ments and primary accounts, may be dominated by de-
scription and position- and- reason text structures. 
Teachers must take into account the variation of text 
structures embedded within the various texts employed 
in a particular discipline and teach the text structures 
that align to those texts. Research comparing the effects 
of teaching individual text structure types in various 
content areas is needed to better understand whether 
teaching a particular text structure type results in larger 
effects on students’ comprehension than teaching an-
other text structure type, whether comprehension out-
comes increase when students learn about additional 
text structures, and whether teaching one text structure 
mediates the time required to teach additional text 
structures.

Type of Implementer
Researcher- implemented text structure interventions 
produced larger effects than teacher- implemented text 
structure interventions or online tutor interventions. 
Importantly, this conclusion is based on only two stud-
ies that included two effect sizes in which researchers 
implemented text structure interventions. However, 
this has been a common finding of intervention re-
search. For example, Gajria et  al. (2007) and Scruggs, 
Mastropieri, Berkeley, and Graetz (2010) reported that 
researcher- implemented interventions resulted in larger 
effect sizes than teacher- implemented interventions. To 
improve teacher- implemented expository text structure 
interventions, teachers must receive targeted training to 
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ensure that they recognize the various text structure 
types in expository text and that they use instructional 
strategies that are supported in the available research 
(Duke et al., 2011; Meyer & Ray, 2011). Researchers have 
shown that teachers can learn to more accurately iden-
tify expository text structures in as few as two hours of 
training (Reutzel, Jones, Clark, & Kumar, 2016).

We also found that computer- based text structure in-
struction resulted in a smaller effect size than  researcher-  
or teacher- delivered text structure interventions. Gajria 
et al. (2007) also found that when instructional delivery 
involved a computer or multimedia tool, the effect size 
was smaller than either a researcher-  or teacher- delivered 
intervention. Importantly, we found only four studies 
that included 14 effect sizes in which researchers used 
online delivery for text structure instruction. Although 
the overall effect size for online tutor interventions was 
small, well- designed online instruction can produce im-
proved outcomes relative to typical, teacher- delivered 
language arts instruction. For example, in a high- quality 
study, Wijekumar et al. (2012) used online tutoring as a 
partial substitute for the standard language arts curricu-
lum and found small effects on a standardized measure 
and small to medium effects  on researcher- developed 
measures. More research is needed, however, that di-
rectly compares computer- delivered text structure in-
struction with person- delivered (teacher or researcher) 
text structure instruction with the same instructional 
design features to draw further conclusions about the ef-
fectiveness of expository text structure interventions 
when implemented online or in person.

Intervention Dosage
Researchers who designed their intervention with mod-
erate dosage (i.e., 11–20 hours) had large effect sizes on 
students’ comprehension, researchers who provided 
low- dosage interventions (i.e., 10 or fewer hours) had 
medium effect sizes, and high- dosage interventions 
(i.e., 21 or more hours) had small effects. Importantly, 
in three of the high- quality studies, researchers pro-
vided a moderate dosage (Wijekumar et  al., 2012; 
Williams et  al., 2007, 2014), and in three other high- 
quality studies, researchers provided a high- dosage in-
tervention (Meyer et al., 2010, 2011; Reutzel et al., 2005). 
In reviews of other reading interventions, researchers 
also found that shorter interventions demonstrated 
larger effects than longer interventions for students at 
risk and students with LD (Elbaum, Vaughn, Hughes, & 
Moody, 2000; Scruggs et  al., 2010). Overall, the high- 
quality studies resulted in no effect to a medium effect 
size on standardized measures of comprehension, so 
any conclusion regarding the dosage of intervention 
should be approached cautiously.

It is likely that other variables interact with the inter-
vention dosage to influence the effectiveness of the 

intervention. Some of these variables may include how the 
intervention is designed, the scope and sequence of topics 
throughout a curriculum, the other skills that might be 
taught concurrent with a target skill, instructional and 
task supports, instructional group size, and the frequency 
and duration of the intervention. Additional research is 
needed to investigate what  combination of intervention 
dosage and other variables result in the largest effect sizes 
on students’ comprehension.

Students’ Responsiveness
In the moderator analysis, we found that expository text 
structure interventions resulted in large effects on com-
prehension measures with students in the elementary 
grades, medium effects on comprehension measures 
with students in the secondary grades, and small effects 
on comprehension measures with students in mixed 
grades. Researchers have found that effect sizes on stan-
dardized tests of reading have shown to decline as stu-
dents move from early to later grades (Bloom, Hill, 
Black, & Lipsey, 2008). Although this finding aligns 
with Shanahan et  al.’s (2010) recommendation to ex-
plicitly teach expository text structures in the elemen-
tary grades, it should be interpreted cautiously because 
there were no high- quality studies identified at the sec-
ondary grades.

Large effect sizes for text structure interventions 
were observed across all learners (i.e., typical achievers, 
students at risk, students with LD). Although the largest 
mean- weighted effect size on comprehension outcomes 
was found with students with LD, it should be inter-
preted cautiously because it is based on only four effect 
sizes, and none of the studies that included students 
with LD were identified as high quality. However, 
Edmonds et al. (2009) and Scammacca et al. (2007) re-
ported in their reviews of reading interventions that 
students with LD showed higher effect sizes across 
reading outcome measures than the studies with stu-
dents at risk, struggling readers and the studies with 
combined students at risk and students with LD.

Measures
There is a substantial difference between comprehen-
sion outcomes on researcher- developed measures and 
standardized measures. In high- quality studies, no ef-
fect to large effect sizes on researcher- developed mea-
sures were reported, favoring expository text structure 
instruction. Given the short- term nature of the research 
reviewed (interventions ranged from one day to six 
months, or 1.5–97.5 hours), it is not surprising that the 
effects of expository text structure interventions did not 
appear to generalize to broader, standardized measures 
of comprehension. This has been common in interven-
tion research conducted over a relatively short period of 
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time (Swanson, Hoskyn, & Lee, 1999). Elleman, Lindo, 
Morphy, and Compton (2009) found a similar effect of 
vocabulary interventions on comprehension of students 
in grades pre- K–12. The authors explained that design-
ing standardized measures that are sensitive enough to 
detect short- term growth will greatly improve our un-
derstanding of effective interventions and, possibly, ef-
fects from long- term interventions. Finally, more 
research is needed on interventions longer than 21 hours 
using standardized measures to evaluate outcomes.

Further, standardized comprehension measures 
tend to be reader- based measures, as they assess a read-
er’s ability to correctly answer passage- independent 
items (Keenan & Betjemann, 2006) or a reader’s decod-
ing or listening comprehension (Keenan, Betjemann, & 
Olson, 2008). It may be that standardized comprehen-
sion measures are not as sensitive to instruction on ex-
pository text structures and to a reader’s growth on 
constructing the textbase (microstructure and macro-
structure) representation, especially as readers move up 
in grades.

We explored students’ performance on four types of 
researcher- developed measures (i.e., comprehension 
questions, graphic organizer, recall/summarization, 
text structure–specific measures) to understand 
whether expository text structure interventions pro-
duced more favorable results on a specific type of mea-
sure. It is interesting that researchers who used graphic 
organizers to measure outcomes produced the largest 
effect sizes. Importantly, researchers in two of the high- 
quality studies used graphic organizers to measure the 
effects of expository text structure instruction on com-
prehension (Williams et al., 2007, 2014). Graphic orga-
nizers might show large effects because readers visually 
represent the text information and then may reflect on 
the relations among these ideas. Substantial evidence 
suggests that identifying the big ideas in a text and 
graphically representing the meanings and relation of 
the ideas improves students’ recall and comprehension 
of text (National Reading Panel, 2000). Further, graphic 
organizers can support instructional scaffolding (as 
students read more text, they can add text information 
to the graphic organizer to visually represent the text 
structure) for improved comprehension of a selected 
text (National Reading Panel, 2000). During instruc-
tion, this visual representation of the text structure or-
ganization can be a powerful tool for helping students 
develop schemata for specific text structures (DiCecco 
& Gleason, 2002) and for students to comprehend, 
learn, and remember information (Duke et al., 2011). It 
is possible that graphic organizers contributed to in-
creased effects, especially if the text structure interven-
tion included a visual component.

Additionally, we investigated students’ performance 
on researcher- developed comprehension measures that 

we categorized into one of the three NAEP cognitive 
targets (locate/recall, integrate/interpret, and critique/
evaluate). The National Assessment Governing Board 
(2012) described a cognitive target as a mental process 
or kind of thinking that underlies reading comprehen-
sion. The structure of the integrate/interpret measure is 
quite similar to the instructional framework used in 
most of the expository text structure studies. That is, 
students are required to analyze short paragraphs of 
well- structured text that characterize a particular text 
structure. It appears that students who learn to identify 
expository text structures might be more adept at locat-
ing and integrating big ideas and recalling information 
in new text. Importantly, no studies included critique/
evaluate- type measures. Additional research is needed 
using critique/evaluate- type measures that are similar 
to those used on the NAEP. Further research investigat-
ing students’ performance on comprehension measures 
categorized into these three cognitive targets may offer 
insights into a tiered complexity of cognitive tasks as-
sessed in comprehension measures. Following text 
structure instruction, students might perform quite 
well on standardized measures such as the NAEP. 
Additional, longitudinal research is needed that in-
cludes standardized measures to evaluate the broad, 
long- term effects of text structure interventions.

The three interactive factors of text, reader, and 
context determine the extent to which an assessment is 
designed to either support or inadvertently place stu-
dents at risk of not being able to demonstrate what they 
are capable of as readers (Thurlow et al., 2009). Thus, 
the type of reading comprehension measure used 
 reflects the impact of expository text structure inter-
ventions on how students construct a coherent macro-
structure and microstructure. Students’ favorable 
performance on graphic organizers may indicate that 
expository text structure interventions, as implemented 
in the available research, are an effective intervention 
strategy for helping students locate and recall ideas, as 
well as construct ideas and integrate inferences that 
lend themselves to improved responses on reading com-
prehension measures, specifically measures that include 
graphic organizers and comprehension questions. 
Importantly, findings from this review do not suggest 
that other expository text structure intervention ap-
proaches, such as an intervention with higher dosage or 
an intervention applied with greater fidelity (both of 
which are weaknesses in the present research), might 
result in stronger outcomes on other comprehension 
measures. Additional, high- quality research is needed 
that is specifically designed to help students construct 
the mental representations of the organizational frame-
works needed to proficiently respond to comprehension 
items that target students’ cognitive abilities to locate/
recall, integrate/interpret, and critique/evaluate textual 
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information, as well as measures of comprehension 
questions, graphic organizers, recall/summarization 
comprehension measures, and text structure–specific 
measures. Finally, expository text structure interven-
tions include various instructional features across con-
texts (e.g., grade levels, content areas) and various text 
structure types (e.g., cause- and- effect) embedded in 
texts that range from highly to less structured. 
Moreover, there are a number of student variables that 
impact comprehension of expository text and have not 
been well controlled in the available research, such as 
the student’s ability to read the text and variation in stu-
dents’ background knowledge.

Limitations
There are a number of limitations in this body of litera-
ture that suggest some caution when interpreting the 
findings of this study. First, this is a relatively small cor-
pus of 21 studies. Moreover, all of the studies included 
in this review used researcher- developed measures, 
many of which provide no evidence of reliability.

Second, we could not isolate a common set of in-
structional features within a subset of studies that al-
lowed us to examine the differential effects of specific 
instructional packages. Consequently, we could not 
evaluate which components of text structure instruc-
tion are key ingredients needed to improve reading 
comprehension of expository text. Similarly, we could 
not evaluate which text structure types are most effec-
tive for improving reading comprehension, because the 
majority of studies included multiple and different text 
structure types.

Third, researchers collected fidelity of implementa-
tion data in only nine studies. Fidelity of implementa-
tion is critical for verifying that all instructional 
components are implemented as intended and consis-
tently throughout the intervention. Typically, research-
ers reported how many instructional components were 
implemented; however, none of the researchers reported 
whether implementers consistently followed all of the 
prescribed steps in a scaffolding procedure or provided 
instructional feedback that met a minimum level of 
quality. Thus, although all instructional components 
might have been implemented in a study, it is possible 
that the quality of instruction for some text structures 
was better than for other text structures.

Fourth, although we referenced the definitions pro-
vided by NAEP (see National Assessment Governing 
Board, 2012, Exhibit 8) to determine the most appropri-
ate cognitive target per comprehension measure in the 
NAEP measure type analysis, we recognize that our 
coding of one cognitive target per measure discounts 
any other appropriate cognitive target. The conclusions 

and comparisons that we can draw from this analysis 
are limited because the NAEP test items may be inter-
correlated, as each item may measure more than one 
cognitive target (American Institutes for Research, 
n.d.).

Implications for Practice
Despite the limitations in the body of literature on ex-
pository text structure instruction, it is evident that ex-
pository text structure instruction is an effective 
research- based reading comprehension strategy for a 
range of student abilities and grade levels. It is likely 
that text structure instruction is effective because it 
presents students with an organizational framework for 
approaching expository text that is often complex and 
dense with academic vocabulary. Although we cannot 
suggest the key intervention components needed to 
teach text structures effectively, we can offer broad sug-
gestions for teaching them.

Teachers should explicitly describe expository text 
structures and teach students the clue words associated 
with various text structures, model the use of text struc-
tures in reading (and writing) to draw students’ atten-
tion to the organization of the text to identify the key 
ideas and details to support their text recall, and con-
sider introducing graphic organizers as a support to as-
sist students with identifying and using the text 
structures to organize the critical information collab-
oratively with students. Teachers need access to exem-
plary, single-structured texts for use as model texts to 
then prepare students to comprehend multiple- 
structured texts (Jones, Clark, & Reutzel, 2016). In addi-
tion to teaching students to identify expository text 
structures, teachers might also teach students text fea-
tures as another signal for where information is located 
in text and how it is organized. Although isolating text 
structures may be an effective tool for scaffolding in-
struction, it is important that students take increasing 
responsibility for attending to the complexity of text 
structures in authentic texts and have independent op-
portunities to engage with the structure of texts in the 
context of developing deeper knowledge in a particular 
content area (Duke et al., 2011).

Implications for Future Research
There is a broad range of research needed to enhance 
our understanding of when, how, and with whom ex-
pository text structure interventions are effective. First, 
we found only one study that addressed the effect of ex-
pository text structure interventions on students’ lis-
tening comprehension. Williams et  al. (2014), in a 
high- quality study, found that students who were taught 
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a cause- and- effect text structure outperformed students 
in a control condition on a sentence combination lis-
tening measure. Considering the substantial research 
conducted by Williams and colleagues (2005, 2007, 
2009, 2014) in grade 2, expository text structure re-
search that integrates listening comprehension in 
grades K–2 may have value in improving students’ read-
ing of expository text in future grades.

Second, the majority of expository text structure re-
search with young children has been with students in 
grade 2 (Williams et  al., 2005, 2007, 2009, 2014) and 
grade 5 (Meyer et al., 2002, 2010, 2011), yet no studies 
were implemented in grades K, 1, or 3. Moreover, there 
have been few studies (n = 5) implemented in the sec-
ondary grades, yet 70% of the expected curriculum in 
these grades includes expository text (NGA Center & 
CCSSO, 2010). There is a clear need for researchers to 
evaluate expository text structure interventions in 
grades 9–12, particularly because the high school stud-
ies are 30 years old. In light of the Common Core, it is 
pertinent to focus on strategies that will enhance com-
prehension of expository text in the elementary and sec-
ondary grades and determine the most effective 
sequence to teach text structures.

Third, because researchers typically implemented 
instruction at the classroom level, research is needed to 
understand whether there are differential effects of text 
structure instruction based on instructional group size.

Fourth, we did not locate any studies that included 
English learners as participants, and only three studies 
included students with LD. Future research is needed to 
evaluate the responsiveness of English learners and stu-
dents with LD to expository text structure interven-
tions. Considering that students with LD appear to 
respond most favorably to expository text structure in-
terventions, researchers should investigate the precise 
instructional features of expository text structure inter-
ventions that are most effective. Future meta- analyses 
investigating this instructional precision and the char-
acteristics of researcher- developed comprehension 
measures may provide insights into what comprehen-
sion instructional features are most effective and what 
measures yield the largest effect sizes.

Fifth, additional high- quality research is needed in 
which researchers compare comprehension outcomes 
(including measures of graphic organizers and text 
structure measures) using clearly described expository 
text structure interventions that include a range of in-
structional features, so we clearly understand what in-
structional practices (e.g., use of scaffolding techniques, 
clue word instruction, graphic organizers) are most ef-
fective and efficient for teaching text structures.

Finally, more high- quality research is needed to un-
derstand if all text structures must be taught or if stu-
dents can derive new text structure knowledge  after 

learning a foundation set of highly structured text 
 structures, such as compare- and- contrast, cause- and- 
effect, and description/categorization. There may be 
other text structures beyond the five commonly refer-
enced expository text structures that warrant additional 
research. In particular, given the emphasis on persuasive 
writing and argumentation in the Common Core, it may 
be beneficial to conduct more research on position- and- 
reason and argument text structures and examine the 
effects of these interventions on students’ comprehen-
sion. This is particularly important as the Common 
Core implementation and assessment rolls out in school 
districts throughout the United States.

NOTE
This research was partially supported by grant A27961 from the 
Office of Special Education Programs, U.S. Department of 
Education, and by grant R324A100063 from the Institute of 
Education Sciences, U.S. Department of Education. The content is 
solely the responsibility of the authors and does not necessarily rep-
resent the official views of the Office of Special Education Programs, 
the Institute of Education Sciences, or the U.S. Department of 
Education.

REFERENCES
References marked with an asterisk indicate studies included in the 
meta-analysis.
Akhondi, M., Malayeri, F.A., & Samad, A.A. (2011). How to teach 

expository text structure to facilitate reading comprehension. 
The Reading Teacher, 64(5), 368–372. doi:10.1598/RT.64.5.9

*Alvermann, D.E. (1981). The compensatory effect of graphic orga-
nizers on descriptive text. The Journal of Educational Research, 
75(1), 44–48. doi:10.1080/00220671.1981.10885354

*Alvermann, D.E., & Boothby, P.R. (1983). A preliminary investigation 
of the differences in children’s retention of “inconsiderate” text. 
Reading Psychology, 4(3), 237–246. doi:10.1080/0270271830040304

*Alvermann, D.E., & Boothby, P.R. (1986). Children’s transfer of 
graphic organizer instruction. Reading Psychology, 7(2), 87–100. 
doi:10.1080/0270271860070203

American Institutes for Research. (n.d.). Reading assessment and 
item specifications for the 2009 National Assessment of 
Educational Progress. Washington, DC: National Assessment 
Governing Board. Retrieved from https://www.nagb.org/content/
nagb/assets/documents/publications/frameworks/reading/2009-
reading-specification.pdf

Anderson, R.C., & Pearson, P.D. (1984). A schema-theoretic view of 
basic processes in reading comprehension. In P.D. Pearson, R. 
Barr, M.L. Kamil, & P. Mosenthal (Eds.), Handbook of reading re-
search (pp. 255–291). New York, NY: Longman.

Archer, A.L., & Hughes, C.A. (2011). Explicit instruction: Effective 
and efficient teaching. New York, NY: Guilford.

Armbruster, B.B. (2004). Considerate texts. In D. Lapp, J. Flood, & 
N. Farnan (Eds.), Content area reading and learning: Instructional 
strategies (2nd ed., pp. 47–58). Mahwah, NJ: Erlbaum.

*Armbruster, B.B., Anderson, T.H., & Ostertag, J. (1987). Does text 
structure/summarization instruction facilitate learning from ex-
pository text? Reading Research Quarterly, 22(3), 331–346. 
doi:10.2307/747972

*Bakken, J.P., Mastropieri, M.A., & Scruggs, T.E. (1997). Reading 
comprehension of expository science material and students with 
learning disabilities: A comparison of strategies. The Journal of 
Special Education, 31(3), 300–324. doi:10.1177/002246699703100302

https://doi.org/10.1598/RT.64.5.9
https://doi.org/10.1080/00220671.1981.10885354
https://doi.org/10.1080/0270271830040304
https://doi.org/10.1080/0270271860070203
https://www.nagb.org/content/nagb/assets/documents/publications/frameworks/reading/2009-reading-specification.pdf
https://www.nagb.org/content/nagb/assets/documents/publications/frameworks/reading/2009-reading-specification.pdf
https://www.nagb.org/content/nagb/assets/documents/publications/frameworks/reading/2009-reading-specification.pdf
https://doi.org/10.2307/747972
https://doi.org/10.1177/002246699703100302


Effects of Expository Text Structure Interventions on Comprehension: A Meta- Analysis  |  499

Bloom, H.S., Hill, C.J., Black, A.R., & Lipsey, M.W. (2008). 
Performance trajectories and performance gaps as achievement 
effect- size benchmarks for educational interventions. Journal of 
Research on Educational Effectiveness, 1(4), 289–328. doi:10.1080/ 
19345740802400072

*Boothby, P.R., & Alvermann, D.E. (1984). A classroom training 
study: The effects of graphic organizer instruction on fourth 
graders’ comprehension. Reading World, 23(4), 325–339. doi:10.1080/ 
19388078409557783

Borenstein, M., Hedges, L., Higgins, J., & Rothstein, H. (2005). 
Comprehensive Meta-Analysis version 2 [Computer software]. 
Englewood, NJ: Biostat.

Carnegie Council on Advancing Adolescent Literacy. (2010). Time to 
act: An agenda for advancing adolescent literacy for college and ca-
reer success. New York, NY: Carnegie Corporation of New York.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences 
(2nd ed.). Hillsdale, NJ: Erlbaum.

Cooper, H. (1998). Synthesizing research: A guide for literature re-
views (3rd ed.). Thousand Oaks, CA: Sage.

Cooper, H., Hedges, L.V., & Valentine, J.C. (Eds.). (2009). Handbook 
of research synthesis and meta-analysis. New York, NY: Russell 
Sage Foundation.

DiCecco, V.M., & Gleason, M.M. (2002). Using graphic organizers 
to attain relational knowledge from expository text. Journal of 
Learning Disabilities, 35(4), 306–320. doi:10.1177/0022219402035
0040201

Dickson, S.V., Simmons, D.C., & Kame’enui, E.J. (1995). Text organi-
zation and its relation to reading comprehension: A synthesis of 
the research (Technical Report No. 17). Eugene: National Center 
to Improve the Tools of Educators, University of Oregon.

Dickson, S.V., Simmons, D.C., & Kame’enui, E.J. (1998). Text orga-
nization: Instructional and curricular basics and implications. In 
D.C. Simmons & E.J. Kame’enui (Eds.), What reading research 
tells us about children with diverse learning needs: Bases and ba-
sics needs (pp. 279–294). Mahwah, NJ: Erlbaum.

Duke, N.K., & Carlisle, J.F. (2011). The development of comprehen-
sion. In M.L. Kamil, P.D. Pearson, E.B. Moje, & P. Afflerbach 
(Eds.), Handbook of reading research (Vol. 4, pp. 199–228). 
London, England: Routledge.

Duke, N.K., Pearson, P.D., Strachan, S.L., & Billman, A.K. (2011). 
Essential elements of fostering and teaching reading comprehen-
sion. In S.J. Samuels & A.E. Farstrup (Eds.), What research has to 
say about reading instruction (4th ed., pp. 51–93). Newark, DE: 
International Reading Association.

Edmonds, M.S., Vaughn, S., Wexler, J., Reutebuch, C., Cable, A., 
Tackett, K.K., & Schnakenberg, J.W. (2009). Synthesis of reading 
interventions and effects on reading outcomes for older strug-
gling readers. Review of Educational Research, 79(1), 262–300. 
doi:10.3102/0034654308325998

Elbaum, B., Vaughn, S., Hughes, M.T., & Moody, S.W. (2000). How 
effective are one- to- one tutoring programs in reading for ele-
mentary students at risk for reading failure? A meta- analysis of 
the intervention research. Journal of Educational Psychology, 
92(4), 605–619. doi:10.1037/0022- 0663.92.4.605

Elleman, A.M., Lindo, E.J., Morphy, P., & Compton, D.L. (2009). 
The impact of vocabulary instruction on passage- level compre-
hension of school- age children: A meta- analysis. Journal of 
Research on Educational Effectiveness, 2(1), 1–44. doi:10.1080/ 
19345740802539200

Englert, C.S., & Hiebert, E.H. (1984). Children’s developing awareness 
of text structures in expository materials. Journal of Educational 
Psychology, 76(1), 65–74. doi:10.1037/0022- 0663.76.1.65

*Englert, C.S., & Mariage, T.V. (1991). Making students partners in 
the comprehension process: Organizing the reading “POSSE.” 
Learning Disability Quarterly, 14(2), 123–138. doi:10.2307/1510519

Englert, C.S., & Thomas, C.C. (1987). Sensitivity to text structure in 
reading and writing: A comparison between learning disabled 
and non- learning disabled students. Learning Disability 
Quarterly, 10(2), 93–105. doi:10.2307/1510216

Gajria, M., Jitendra, A.K., Sood, S., & Gabriell, S. (2007). Improving 
comprehension of expository text in students with LD. Journal of 
Learning Disabilities, 40(3), 210–225. doi:10.1177/0022219407040
0030301

Gersten, R., Fuchs, L.S., Compton, D., Coyne, M., Greenwood, C., & 
Innocenti, M.S. (2005). Quality indicators for group experimental 
and quasi- experimental research in special education. Exceptional 
Children, 71(2), 149–164. doi:10.1177/001440290507100202

Gersten, R., Fuchs, L.S., Williams, J., & Baker, S. (2001). Teaching 
reading comprehension strategies to students with learning dis-
abilities: A review of research. Review of Educational Research, 
71(2), 279–320. doi:10.3102/00346543071002279

Greenhouse, J.B., & Iyengar, S. (1994). Sensitivity analysis and diag-
nostics. In H. Cooper & L.V. Hedges (Eds.), The handbook of re-
search synthesis (pp. 383–410). New York, NY: Russell Sage 
Foundation.

*Hall, K.M., Sabey, B.L., & McClellan, M. (2005). Expository text 
comprehension: Helping primary- grade teachers use expository 
texts to full advantage. Reading Psychology, 26(3), 211–234. 
doi:10.1080/02702710590962550

Hedges, L.V., & Olkin, I. (1985). Statistical methods for meta-analysis.  
New York, NY: Academic.

Hedges, L.V., & Vevea, J.L. (1998). Fixed-  and random- effects mod-
els in meta- analysis. Psychological Methods, 3(4), 486–504. 
doi:10.1037/1082- 989X.3.4.486

Hiebert, E.H., & Mesmer, H.A.E. (2013). Upping the ante of text 
complexity in the Common Core State Standards: Examining its 
potential impact on young readers. Educational Researcher, 42(1), 
44–51. doi:10.3102/0013189X12459802

Hiebert, E.H., Wilson, K.M., & Trainin, G. (2015). Are students re-
ally reading in independent reading contexts? An examination of 
comprehension-based silent reading rate. In E.H. Hiebert (Ed.), 
Teaching stamina and silent reading in the digital-global age (pp. 
58–77). Santa Cruz, CA: TextProject.

Jones, C.D., Clark, S.K., & Reutzel, D.R. (2016). Teaching text struc-
ture: Examining the affordances of children’s informational 
texts. The Elementary School Journal, 117(1), 143–169. doi:10.1086/ 
687812

Keenan, J.M., & Betjemann, R.S. (2006). Comprehending the Gray 
Oral Reading Test without reading it: Why comprehension tests 
should not include passage- independent items. Scientific Studies 
of Reading, 10(4), 363–380. doi:10.1207/s1532799xssr1004_2

Keenan, J.M., Betjemann, R.S., & Olson, R.K. (2008). Reading com-
prehension tests vary in the skills they assess: Differential depen-
dence on decoding and oral comprehension. Scientific Studies of 
Reading, 12(3), 281–300. doi:10.1080/10888430802132279

Kintsch, W. (1998). Comprehension: A paradigm for cognition. New 
York, NY: Cambridge University Press.

Kintsch, W. (2004). The construction–integration model of text com-
prehension and its implications for instruction. In R.B. Ruddell & 
N.J. Unrau (Eds.), Theoretical models and processes of reading (5th 
ed., pp. 1270–1328). Newark, DE: International Reading Association.

Kintsch, W. (2013). Revisiting the construction–integration model 
of text comprehension and its implications for instruction. In 
D.E. Alvermann, N.J. Unrau, & R.B. Ruddell (Eds.), Theoretical 
models and processes of reading (6th ed., pp. 807–839). Newark, 
DE: International Reading Association.

Kintsch, W., & Welsch, D.M. (1991). The construction–integration 
model: A framework for studying memory for text. In W.E. 
Hockley & S. Lewandowsky (Eds.), Relating theory and data: 
Essays on human memory (pp. 367–386). Hillsdale, NJ: Erlbaum.

https://doi.org/10.1080/19345740802400072
https://doi.org/10.1080/19345740802400072
https://doi.org/10.1080/19388078409557783
https://doi.org/10.1080/19388078409557783
https://doi.org/10.1177/00222194020350040201
https://doi.org/10.1177/00222194020350040201
https://doi.org/10.3102/0034654308325998
https://doi.org/10.1037/0022-0663.92.4.605
https://doi.org/10.1080/19345740802539200
https://doi.org/10.1080/19345740802539200
https://doi.org/10.1037/0022-0663.76.1.65
https://doi.org/10.2307/1510519
https://doi.org/10.2307/1510216
https://doi.org/10.1177/00222194070400030301
https://doi.org/10.1177/00222194070400030301
https://doi.org/10.1177/001440290507100202
https://doi.org/10.3102/00346543071002279
https://doi.org/10.1080/02702710590962550
https://doi.org/10.1037/1082-989X.3.4.486
https://doi.org/10.3102/0013189X12459802
https://doi.org/10.1086/687812
https://doi.org/10.1086/687812
https://doi.org/10.1207/s1532799xssr1004_2
https://doi.org/10.1080/10888430802132279


500  |  Reading Research Quarterly, 52(4)

Lee, C.D., & Spratley, A. (2010). Reading in the disciplines: The chal-
lenges of adolescent literacy. New York, NY: Carnegie Corporation 
of New York.

Meyer, B.J.F. (1975). The organization of prose and its effects on 
memory. Amsterdam, The Netherlands: North-Holland.

Meyer, B.J.F., & Freedle, R.O. (1984). Effects of discourse type on 
recall. American Educational Research Journal, 21(1), 121–143. 
doi:10.3102/00028312021001121

*Meyer, B.J.F., Middlemiss, W., Theodorou, E., Brezinski, K.L., 
McDougall, J., & Bartlett, B.J. (2002). Effects of structure strategy 
instruction delivered to fifth- grade children via the Internet with 
and without the aid of older adult tutors. Journal of Educational 
Psychology, 94(3), 486–519. doi:10.1037/0022- 0663.94.3.486

Meyer, B.J.F., & Ray, M.N. (2011). Structure strategy interventions: 
Increasing reading comprehension of expository text. International 
Electronic Journal of Elementary Education, 4(1), 127–152.

Meyer, B.J.F., & Wijekumar, K. (2007). A Web-based tutoring sys-
tem for the structure strategy: Theoretical background, design, 
and findings. In D.S. McNamara (Ed.), Reading comprehension 
strategies: Theories, interventions, and technologies (pp. 347–374). 
Mahwah, NJ: Erlbaum.

*Meyer, B.J.F., Wijekumar, K.K., & Lin, Y.-C. (2011). Individualizing 
a Web- based structure strategy intervention for fifth graders’ 
comprehension of nonfiction. Journal of Educational Psychology, 
103(1), 140–168.

*Meyer, B.J.F., Wijekumar, K., Middlemiss, W., Higley, K., Lei, P.-
W., Meier, C., & Spielvogel, J. (2010). Web- based tutoring of the 
structure strategy with or without elaborated feedback or choice 
for fifth-  and seventh- grade readers. Reading Research Quarterly, 
45(1), 62–92. doi:10.1598/RRQ.45.1.4

National Assessment Governing Board. (2012). Reading framework 
for the 2013 National Assessment of Education Progress. 
Washington, DC: U.S. Government Printing Office. Retrieved 
from https://www.nagb.org/content/nagb/assets/documents/
publications/frameworks/reading/2013-reading-framework.pdf

National Governors Association Center for Best Practices & Council 
of Chief State School Officers. (2010). Common Core State 
Standards for English language arts and literacy in history/social 
studies, science, and technical subjects. Washington, DC:  
Authors.

National Reading Panel. (2000). Teaching children to read: An 
 evidence-based assessment of the scientific research literature on 
reading and its implications for reading instruction: Reports of the 
subgroups. Rockville, MD: National Institute of Child Health and 
Human Development.

Ray, M.N., & Meyer, B.J.F. (2011). Individual differences in chil-
dren’s knowledge of expository text structures: A review of litera-
ture. International Electronic Journal of Elementary Education, 
4(1), 67–82.

Reutzel, D.R., Child, A., Jones, C.D., & Clark, S.K. (2014). Explicit 
instruction in core reading programs. The Elementary School 
Journal, 114(3), 406–430. doi:10.1086/674420

Reutzel, D.R., Jones, C.D., Clark, S.K., & Kumar, T. (2016). The 
Informational Text Structure Survey (ITS2): An exploration of 
primary grade teachers’ sensitivity to text structure in young 
children’s informational texts. The Journal of Educational 
Research, 109(1), 81–98. doi:10.1080/00220671.2014.918927

*Reutzel, D.R., Smith, J.A., & Fawson, P.C. (2005). An evaluation of 
two approaches for teaching reading comprehension strategies in 
the primary years using science information texts. Early 
Childhood Research Quarterly, 20(3), 276–305. doi:10.1016/j.
ecresq.2005.07.002

Sanders, T.J.M., & Noordman, L.G.M. (2000). The role of coherence 
relations and their linguistic markers in text processing. 
Discourse Processes, 29(1), 37–60. doi:10.1207/S15326950dp2901_3

Scammacca, N., Roberts, G., Vaughn, S., Edmonds, M., Wexler, 
J., Reutebuch, C.K., & Torgesen, J.K. (2007). Interventions for ad-
olescent struggling readers: A meta-analysis with implications for 
practice. Portsmouth, NH: Center on Instruction, RMC Research.

Scruggs, T.E., Mastropieri, M.A., Berkeley, S., & Graetz, J.E. (2010). 
Do special education interventions improve learning of second-
ary content? A meta- analysis. Remedial and Special Education, 
31(6), 437–449. doi:10.1177/0741932508327465

Shanahan, T., Callison, K., Carriere, C., Duke, N.K., Pearson, P.D., 
Schatschneider, C., & Torgesen, J. (2010). Improving reading com-
prehension in kindergarten through 3rd grade: A practice guide 
(NCEE 2010-4038). Washington, DC: National Center for 
Education Evaluation and Regional Assistance, Institute of 
Education Sciences, U.S. Department of Education.

Shanahan, T., Fisher, D., & Frey, N. (2013). The challenge of chal-
lenging text. Educational Leadership, 69(6), 58–63.

*Slater, W.H. (1985). Teaching expository text structure with struc-
tural organizers. Journal of Reading, 28(8), 712–718.

*Smith, P.L., & Friend, M. (1986). Training learning disabled adoles-
cents in a strategy for using text structure to aid recall of instruc-
tional prose. Learning Disabilities Research, 2(1), 38–44.

Snider, V.E. (1989). Reading comprehension performance of adoles-
cents with learning disabilities. Learning Disability Quarterly, 
12(2), 87–96. doi:10.2307/1510724

Solis, M., Ciullo, S., Vaughn, S., Pyle, N., Hassaram, B., & Leroux, A. 
(2012). Reading comprehension interventions for middle school 
students with learning disabilities: A synthesis of 30 years of re-
search. Journal of Learning Disabilities, 45(4), 327–340. 
doi:10.1177/0022219411402691

*Spires, H.A., Gallini, J., & Riggsbee, J. (1992). Effects of schema- 
based and text structure- based cues on expository prose compre-
hension in fourth graders. Journal of Experimental Education, 
60(4), 307–320. doi:10.1080/00220973.1992.9943868

Swanson, H.L., Hoskyn, M., & Lee, C. (1999). Interventions for stu-
dents with learning disabilities: A meta-analysis of treatment out-
comes. New York, NY: Guilford.

Taylor, B.M. (1982). Text structure and children’s comprehension 
and memory for expository material. Journal of Educational 
Psychology, 74(3), 323–340. doi:10.1037/0022- 0663.74.3.323

Thurlow, M.L., Laitusis, C.C., Dillon, D.R., Cook, L.L., Moen, R.E., 
Abedi, J., & O’Brien, D.G. (2009). Accessibility principles for read-
ing assessments. Minneapolis, MN: National Accessible Reading 
Assessment Projects.

Valentine, J. (2009, May). Introduction to systematic reviewing. 
Paper presented at the ninth annual colloquium of the Campbell 
Collaboration, Oslo, Norway.

*Weisberg, R., & Balajthy, E. (1989). Transfer effects of instructing 
poor readers to recognize expository text structure. National 
Reading Conference Yearbook, 38, 279–286.

*Wijekumar, K.K., Meyer, B.J.F., & Lei, P. (2012). Large- scale ran-
domized controlled trial with 4th graders using intelligent tutoring of 
the structure strategy to improve nonfiction reading comprehension.  
Educational Technology Research and Development, 60(6), 987–
1013. doi:10.1007/s11423- 012- 9263- 4

Wijekumar, K.K., Meyer, B.J.F., Lei, P.-W., Lin, Y.-C., Johnson, L.A., 
Spielvogel, J.A., … Cook, M. (2014). Multisite randomized con-
trolled trial examining intelligent tutoring of structure strategy 
for fifth- grade readers. Journal of Research on Educational 
Effectiveness, 7(4), 331–357. doi:10.1080/19345747.2013.853333

Williams, J.P., Brown, L.G., Silverstein, A.K., & deCani, J.S. (1994). 
An instructional program in comprehension of narrative themes 
for adolescents with learning disabilities. Learning Disability 
Quarterly, 17(3), 205–221. doi:10.2307/1511074

*Williams, J.P., Hall, K.M., Lauer, K.D., Stafford, K.B., DeSisto, L.A., 
& deCani, J.S. (2005). Expository text comprehension in the 

https://doi.org/10.3102/00028312021001121
https://doi.org/10.1037/0022-0663.94.3.486
https://doi.org/10.1598/RRQ.45.1.4
https://www.nagb.org/content/nagb/assets/documents/publications/frameworks/reading/2013-reading-framework.pdf
https://www.nagb.org/content/nagb/assets/documents/publications/frameworks/reading/2013-reading-framework.pdf
https://doi.org/10.1086/674420
https://doi.org/10.1080/00220671.2014.918927
https://doi.org/10.1016/j.ecresq.2005.07.002
https://doi.org/10.1016/j.ecresq.2005.07.002
https://doi.org/10.1207/S15326950dp2901_3
https://doi.org/10.1177/0741932508327465
https://doi.org/10.2307/1510724
https://doi.org/10.1177/0022219411402691
https://doi.org/10.1080/00220973.1992.9943868
https://doi.org/10.1037/0022-0663.74.3.323
https://doi.org/10.1007/s11423-012-9263-4
https://doi.org/10.1080/19345747.2013.853333
https://doi.org/10.2307/1511074


Effects of Expository Text Structure Interventions on Comprehension: A Meta- Analysis  |  501

primary grade classroom. Journal of Educational Psychology, 
97(4), 538–550. doi:10.1037/0022- 0663.97.4.538

*Williams, J.P., Nubla-Kung, A.M., Pollini, S., Stafford, K.B., Garcia, A., 
& Snyder, A.E. (2007). Teaching cause–effect text structure through 
social studies content to at- risk second graders. Journal of Learning 
Disabilities, 40(2), 111–120. doi:10.1177/00222194070400020201

*Williams, J.P., Pollini, S., Nubla-Kung, A.M., Snyder, A.E., Garcia, 
A., Ordynans, J.G., & Atkins, J.G. (2014). An intervention to im-
prove comprehension of cause/effect through expository text 
structure instruction. Journal of Educational Psychology, 106(1), 
1–17. doi:10.1037/a0033215

*Williams, J.P., Stafford, K.B., Lauer, K.D., Hall, K.M., & Pollini, S. 
(2009). Embedding reading comprehension training in content- 
area instruction. Journal of Educational Psychology, 101(1), 1–20. 
doi:10.1037/a0013152

Wong, B.Y.L., & Wilson, M. (1984). Investigating awareness of and 
teaching passage organization in learning disabled children. 
Journal of Learning Disabilities, 17(8), 477–482. doi:10.1177/ 
002221948401700808

Woodcock, R.W. (1987). Woodcock Reading Mastery Tests–revised. 
Circle Pines, MN: American Guidance Service.

Zabrucky, K., & Ratner, H.H. (1992). Effects of passage type on com-
prehension monitoring and recall in good and poor readers. Journal 
of Reading Behavior, 24(3), 373–391. doi:10.1080/10862969209547782

Submitted May 31, 2016 
Final revision received January 3, 2017 

Accepted January 3, 2017

NICOLE PYLE (corresponding author) is an assistant professor 
of adolescent literacy and secondary education in the School of 
Teacher Education and Leadership at Utah State University, 
Logan, USA; e-mail nicole.pyle@usu.edu.

ARIANA C. VASQUEZ is a postdocoral associate in the School 
of Education at the University of Pittsburgh, Pennsylvania, 
USA; e-mail avasquez@pitt.edu.

BENJAMIN LIGNUGARIS/KRAFT is the head and a professor 
in the School of Teacher Education and Leadership at Utah 
State University, Logan, USA; e-mail ben.lig@usu.edu.

SANDRA L. GILLAM is a professor in the Department of 
Communicative Disorders and Deaf Education at Utah State 
University, Logan, USA; e-mail sandi.gillam@usu.edu.

D. RAY REUTZEL is the dean of the College of Education  
at the University of Wyoming, Laramie, USA; e-mail  
dreutze1@uwyo.edu.

ABBIE OLSZEWSKI is an assistant professor in the 
Department of Speech Pathology and Audiology at the 
University of Nevada, Reno, USA; e-mail  
aolszewski@med.unr.edu.

HUGO SEGURA is an assistant professor at the Escuela de 
Fonoaudiologia at the Universidad Autónoma de Chile sede 
Talca; e-mail hugo.segura@gmail.com.

DAPHNE HARTZHEIM is an assistant professor in the 
Department of Communication Sciences and Disorders at 
Louisiana State University, Baton Rouge, USA; e-mail  
dhartz4@lsu.edu.

WOODROW LAING is an undergraduate student at  
Utah State University, Logan, USA; e-mail  
woodrow.laing@aggiemail.usu.edu.

DANIEL PYLE is an assistant professor in the Department of 
Teacher Education at Weber State University, Ogden, Utah, 
USA; e-mail danielpyle@weber.edu.

https://doi.org/10.1037/0022-0663.97.4.538
https://doi.org/10.1177/00222194070400020201
https://doi.org/10.1037/a0033215
https://doi.org/10.1037/a0013152
https://doi.org/10.1177/002221948401700808
https://doi.org/10.1177/002221948401700808
https://doi.org/10.1080/10862969209547782
mailto:nicole.pyle@usu.edu
mailto:avasquez@pitt.edu
mailto:ben.lig@usu.edu
mailto:sandi.gillam@usu.edu
mailto:dreutze1@uwyo.edu
mailto:aolszewski@med.unr.edu
mailto:hugo.segura@gmail.com
mailto:dhartz4@lsu.edu
mailto:woodrow.laing@aggiemail.usu.edu
mailto:danielpyle@weber.edu

