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The purpose of this article is to describe a 40+ year journey during which researchers have
endeavored to design and evaluate an integrated, empirically based reading intervention for
secondary students and to chronicle the lessons learned as well as suggest future directions for
this type of work. Initial development of the intervention began in the 1980s with individual
studies, each focused on one part of the reading process (e.g., decoding, vocabulary, compre-
hension). The quantitative results of these studies showed significant differences between the
experimental and the control group or between baseline and after-instruction conditions. In
2004, an opportunity arose to integrate the empirically validated components within a whole
reading program and to have that program independently evaluated. Several scaling-up efforts
have resulted. The lessons learned and the challenges inherent in scaling up an intervention
are shared. Recommendations for future efforts related to putting research into practice are
made.

Thousands of students reach the middle and high school
grades with reading skill deficits that hinder their ability to
respond to the secondary curriculum. In a seminal work in
1980, researchers found that low-achieving seventh graders1

were reading on average at the fifth-grade level, and seventh
graders with learning disabilities (LD) were reading on av-
erage at the fourth-grade level (Warner et al., 1980). Further,
they found that these students do not make gains in reading
across the next six years of school. In other words, the gap
between their reading level and their grade level keeps in-
creasing across the years, such that in the 12th-grade year,
the 2-year gap for 7th-grade students has grown to a 7-year
gap for low achievers and an 8-year gap for students with
LD. This seminal research has since been supported by other
researchers (e.g., Ferrer et al., 2015; Francis et al., 1996;
Stanovich, 1986). Indeed, because this reading achievement
gap has been so intractable, Baye et al. (2018) stated that the
poor reading performance of secondary students is one of
the most important problems facing educators.

Recent data support this conclusion. In 2015, for exam-
ple, the government reported that the National Assessment
of Educational Progress (NAEP) test results showed that
24% of eighth graders were reading below the basic level, in-
cluding 42% of Black students, 34% of Latino students, and
63% of students with disabilities (National Center for Edu-
cational Statistics, 2015). A few years later, NAEP results
showed that the eighth-grade reading scores had dropped
in 31 states across the nation compared to the 2017 results
(National Center for Educational Statistics, 2019). These de-
clines were seen in student populations representing all lev-
els of achievement. Indeed, the latest results have led to
the conclusion by some that no progress has been made in
the last 30 years in improving student reading achievement
(Camera, 2019; Kamil et al., 2008).

Students who experience these kinds of reading deficits
are clearly at a disadvantage when they are required to meet
the demands of the secondary curriculum (Deshler et al.,
2006). Research has revealed that textbooks in required
subject-area courses may be written at levels as high as the
12th- to 17th-grade levels (Putnam, 1988; Putnam et al.,
1992; Schumaker & Deshler, 1984). The Lexile Framework
for Reading (2022) specifies that reading skills at the 11th-
to 12th-grade level are required for college and career readi-
ness (Stenner et al., 2012). Moreover, state and national stan-
dards require that students learn how to read and to react
to what they have read (National Governors Association for
Best Practices & Council of Chief State School Officers,
2010a, 2010b). As many as 48 states require students to take
minimal competency exams; 12 states require students to
pass these exams to graduate from high school (Gewertz,
2017).

Unfortunately, for students with reading deficits, reading
instruction is not part of the secondary curriculum. At that
level, the focus of instruction has shifted from skills instruc-
tion to subject-area instruction (Alverman & Moore, 1991;
Anderson, 2009; Ludwig, 2019; Vaughn & Fletcher, 2012).
Secondary students are required to earn credits in science,
math, social studies/history, and English literature courses
and to read considerable amounts of content to acquire in-
formation and solve problems to meet the demands of those
courses (Putnam et al., 1992; Schumaker & Deshler, 1984).

Clearly, a mismatch exists between what students are ex-
pected to do and the reading skills they are able to use effec-
tively to respond to those requirements (Alvermann, 2002).
School personnel do not currently have a proactive and ef-
fective means for addressing this problem (Reynolds, 2020,
2021). Indeed, today’s secondary school curricula do not
focus on reading skills (Alvermann & Moore, 1991;
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Anderson, 2009; Ludwig, 2019); further, secondary teachers
typically do not have the skills to teach reading (Hempen-
stall, 2021). Instead, school personnel often resort to provid-
ing “homework assistance” whereby students are helped to
complete their classwork or homework instead of teaching
them the skills that they need to learn. Research has shown
that this kind of assistance does not improve students’ read-
ing achievement, nor does it improve students’ failing grades
in subject-area courses (Hock et al., 2001a, 2001b). Indeed,
completing homework is only part of the equation used to
calculate course grades; students must be able to read and
respond to tests at passing levels to demonstrate their knowl-
edge in subject-area courses. They are rarely able to do so
if they have serious reading deficits and if homework assis-
tance is their only intervention (Hughes & Schumaker, 1991;
Hughes et al., 1993). Sadly, secondary teachers often resort
to having students find facts in textbooks and fill out work-
sheets. Students rarely are required to do more than read for
periods of time lasting more than 15 seconds (Alvermann
& Moore, 1991). Nevertheless, explicit reading instruction
is prescribed for struggling secondary students (Anderson,
2009). Naturally, if students do not receive this instruction,
continue to fail their courses, and do not earn the necessary
credits toward graduation, they are likely to experience frus-
tration from always facing academic situations in which they
feel totally overwhelmed and destined to fail (Biancarosa &
Snow, 2004). As a result, these students may begin to act
out socially, bring delinquency problems to the school, and
eventually drop out (Kamil, 2003).

Toward a Solution

Given that large proportions of the secondary population
are not able to read above the basic level, a solution to this
national catastrophe must be found. Such a solution must
quickly and intensively provide students the reading skills
they need in a triage fashion such that they can “get on”
with their secondary educations without losing much time.
An opportunity arose for the development of just such a so-
lution in 2004 when the American Institutes for Research is-
sued a request for proposals (RFP) for the evaluation of sup-
plemental literacy interventions for ninth graders. A team
of researchers responded to the RFP by writing a proposal
(Deshler et al., 2004) that was funded for several years to
develop and evaluate a literacy program associated with the
goal of improving the reading performance of secondary stu-
dents who are two or more years behind their grade level in
reading. The team felt that they were particularly suited to
create this literacy program because they had conducted re-
search since the early 1980s (e.g., Schumaker & Deshler,
1992; Tralli et al., 1996) to develop and evaluate the effects
of a number of academic interventions for struggling sec-
ondary students and secondary students with learning dis-
abilities (LD). Several of those interventions had focused on
reading (Fisher et al., 2002; Schumaker et al., 2006).

The RFP required that the proposed year-long literacy
program be designed for use with ninth graders who are or-
ganized in classes of 12–15 students, with each class taught
by one teacher for 225 minutes per week. Further, the pro-

gram had to be closely tied to the findings and recommen-
dations of reading panels (e.g., the National Reading Panel
[2000], the Rand Reading Study Group [Snow, 2002], and
Reading Next [Biancarosa & Snow, 2004]). It had to be
ready to bring to scale, comprehensive and systematic in de-
sign and delivery, and well-grounded in research. Further,
the program had to include a number of components, in-
cluding instruction in phonics, fluency, vocabulary, compre-
hension, metacognition, intensity of instruction, cooperative
learning, and motivation for reading.

THE XTREME READING PROGRAM

The proposed program, which became known as the Xtreme
Reading Program (Schumaker et al., 2015), is depicted in
Figure 1. At the heart of the program are several types of
reading instruction. One of the major components in the
reading core (shown in the box on the left side of Figure 1)
includes advanced decoding and fluency instruction. This
instruction provides the reader advanced word-attack skills
and increased reading accuracy, rate, and prosody. This com-
ponent was deemed vital since previous research (Lenz &
Hughes, 1990; Warner et al., 1980; Woodruff et al., 2002)
had shown that ninth-grade low achievers and students with
LD are reading at the fourth- to fifth-grade level. This means
that they have learned basic phonics, decoding skills, and
sight words but have not learned how to decode the multisyl-
lablic words that they encounter in their secondary science,
social studies, and literature texts, nor have they learned to
read with expression. Indeed, instruction in these skills has
been highly recommended for struggling adolescent readers
(Boardman et al., 2008; Hougen, 2015; Quigley & Coleman,
2020). The #1 recommendation of the Institute for Education
Sciences practice guide for teachers of Grades 4 through 9
(Vaughn, 2019) is to provide decoding instruction so that the
students will be prepared to read multisyllabic words at the
secondary level.

Once students have mastered these skills, they can move
on to the other major reading component shown in Figure 1:
linguistic comprehension instruction. Linguistic comprehen-
sion instruction includes vocabulary instruction and instruc-
tion in the strategic processes involved in comprehending a
variety of written text structures. As such, it provides the
reader with the skills and strategies needed to bring mean-
ing to what is being read and to create new knowledge. As
depicted in Figure 1, the interaction of the aligned vocab-
ulary and comprehension instruction creates a synergistic
or additive effect that results in learning outcomes greater
than those that can be generated by either type of instruc-
tion alone. Also, when woven together with decoding skills,
these combined reading skills form a strong partnership that
results in reading success (Scarborough, 2001).

Theoretical Foundations

The reading components depicted in Figure 1 are supported
by two theoretical models of reading. On a global level, the
program is based on the Simple View of Reading (Hoover
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FIGURE 1 The components and potential outcomes of the Xtreme Reading Program.

& Gough, 1990), which holds that, while the act of read-
ing is very complex, proficient reading consists of only two
key components. The first component is decoding, and the
second component is linguistic comprehension. Decoding is
defined as efficient word recognition and access to appro-
priate words in the reader’s mental lexicon which provides
semantic information at the word level. Efficient decoding
allows the reader to quickly pronounce the word and trigger
recognition of words acquired through language experiences
(e.g., prior knowledge). Linguistic comprehension, in turn,
is defined as knowledge of facts and concepts, vocabulary,
language and text structures, and verbal reasoning structures
and strategies. According to the Simple View of Reading,
then, the interaction between decoding and linguistic com-
prehension results in proficient reading comprehension.

On a more specific level, the proposed program compo-
nents are aligned with a second theoretical model, Kintsch’s
theory of reading comprehension and learning (Kintsch,
1994, 1998). This theory adds depth to the Simple View
of Reading by clearly defining the importance and focus of
reading comprehension strategies that enhance the linguis-
tic comprehension component of the Simple View of Read-
ing. The Simple View of Reading lacks clarity with regard
to specifying particular strategies that can support proficient
reading for those who struggle with reading comprehension.
Kintsch (1994) suggested that such strategies can and must
be taught to struggling readers, especially when they en-
counter unfriendly texts (i.e., poorly written or difficult vo-
cabulary) in order to compensate for lack of prior knowl-
edge.

To adhere to Kintsch’s theory, the proposed reading pro-
gram was based on the notion of a “cognitive appren-
ticeship.” (Herein lies the connection of the program to
metacognition as required by the original RFP.) An appren-
ticeship is a relationship between experts and novices in
which novices construct knowledge in partnership with ex-
perts. While the expert initially leads the instruction, the
novice gradually assumes more and more responsibility for
applying the knowledge, skills, and strategies introduced by
the expert and for choosing the most appropriate strategies to
use to fit the circumstances. In the cognitive apprenticeship
that comprises the Xtreme Reading Program, the knowledge
and cognitive strategies that students (i.e., novice learners)
learn are related to the mental processes with which knowl-
edge is acquired. The teacher (the expert learner) scaffolds
support while the novice acquires knowledge and skills re-
lated to the mental processes involved in literacy (Hock
et al., 1993; Pressley et al., 1987b; Pressley & McCormick,
1995; Rogoff, 1990).

The notion of a cognitive apprenticeship has arisen from
research that shows that expert learners use cognitive strate-
gies to approach learning tasks. Theorists (e.g., Pressley &
McCormick, 1995; Pressley et al., 1987a) have held that
these types of strategies should be directly taught to strug-
gling learners to improve their academic performance. In-
deed, research over the past 40 years has shown that di-
rectly teaching learning strategies to struggling learners
does improve their performance on academic tasks (Schu-
maker & Deshler, 1992; Swanson & Hoskyn, 1998; Swanson
et al., 1999). In particular, teaching them reading strategies
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improves their performance on reading tasks (Fisher et al.,
2002; Fuchs et al., 1999; Shanahan, 2018).

Reading Strategies in the Xtreme Reading
Program

The reading strategies that were selected to be taught in the
Xtreme Reading Program (Schumaker et al., 2015) align
with the reading components shown in Figure 1. Prior to
2004 when the proposal was written, instructional programs
for several reading strategies had already been developed
and evaluated in separate research studies over 26 years.
The Word Identification Strategy, a strategy specifically de-
signed for decoding multisyllabic words (Lenz & Hughes,
1990; Lenz et al., 1984) was selected as a word-level strat-
egy. As needed, prerequisite instruction for this strategy can
be individualized to identify those phonic skills needed by
individual students, which can be taught to ensure success in
mastering the Word Identification Strategy.

In order to improve the students’ reading fluency, a
repeated-reading process was selected to be used in the
Xtreme Reading Program throughout the school year. To im-
plement this process, students repeatedly read instructional-
level text to improve their reading accuracy, rate, and
prosody for connected text. This repeated-reading process
has been developed and empirically validated through a se-
ries of research studies (Chard et al., 2002; Fuchs et al.,
2001; Kuhn & Stahl, 2003; O’Shea et al., 1985; Torgesen
et al., 2001; Wolf & Katzir-Cohen, 2001) as being effective
in improving students’ reading fluency. Students are taught
by direct explanation and expert modeling how to read flu-
ently and how to use the repeated-reading process with part-
ners to read passages aloud and keep track of the number
of words read accurately per minute. When students meet or
exceed a criterion performance of 140 accurate words per
minute plus appropriate prosody in instructional-level text,
the text difficulty is gradually increased. They continue this
work until they are reading passages in a variety of text types
written at their grade level with appropriate rate (i.e., a min-
imum of 140 words per minute), accuracy (i.e., 98% of the
words read accurately), and prosody (i.e., full expression).

With regard to vocabulary instruction in the Xtreme
Reading Program, students learn two strategies to enhance
their learning of word meanings. The Word Mapping Strat-
egy (Harris et al., 2008, 2011) is a set of cognitive steps stu-
dents can use to break a word into its most meaningful parts
or morphemes, translate those parts into meaning, and then
construct meaning from those parts. The second strategy,
the LINCS Vocabulary Strategy (Ellis, 1992; Harris et al.,
2011), is a set of cognitive steps that enable students to use
a group of mnemonic devices to commit the meaning of a
word to memory. Toward the beginning of the school year,
students learn these strategies and then apply the strategies
to 10 new vocabulary words per week. These words are de-
rived from lists of words associated with college entrance
examinations as well as words the students may encounter
in core secondary courses. Students construct study cards
and work in pairs to test each other over the meaning of the
words. They take a quiz over the words at the end of each

week. Practice and testing are cumulative so that students
continue to review previously learned words along with new
words each week.

With regard to comprehension, several comprehension
strategies are taught within the Xtreme Reading Program.
The Visual Imagery Strategy (Clark et al., 1984; Schumaker
et al., 1993) is used by students to form mental pictures of
events described in a reading passage. The Self-Questioning
Strategy (Clark et al., 1984; Schumaker et al., 1994) is
used to form questions about information that has not been
provided by the author and to find answers to those ques-
tions later in the passage. The Paraphrasing Strategy (Ellis
& Graves, 1990; Schumaker & Deshler, 1992; Schumaker
et al., 1984; Schumaker et al., 2007) is used by students
to find the basic structure of a paragraph that contains the
main idea and details and to transform the main idea and
details into their own words. Finally, the Inference Strategy
(Fritschmann et al., 2007a, 2007b) is used by students to
make inferences about information in the passage.

All of these comprehension strategies prompt students to
activate their prior knowledge and encourage higher order
thinking. As each strategy is taught, students also learn about
the text structures for which it is most appropriate and how
to analyze the components of those text structures, including
text structures associated with both narrative and expository
text. In addition, they learn how to apply each strategy to
high-interest novels, content-area textbooks, and a variety of
written materials in their required courses.

The strategies described above are taught within a “spiral-
ing curriculum,” meaning that as each new strategy is taught,
the instruction for that strategy and the previously taught
strategies is integrated. That is, once students learn a new
strategy to mastery, they begin using that new strategy inte-
grated with previously learned strategies. They learn how to
choose which strategy to use and when.

The Instructional Methodology Used in the
Xtreme Reading Program

To ensure that students master learning each strategy, a
research-based instructional methodology is used in the
Xtreme Reading Program. At the time of the proposal in
2004, this methodology was founded on 26 years of re-
search studies involving 550 research participants, 197 of
whom had LD (Schumaker & Deshler, 1992, 2006; Schu-
maker et al., 2006). The original methodology had eight in-
structional stages (Ellis et al., 1991) and was designed for
instruction with small groups of four to six students. The
methodology that evolved for the Xtreme Reading Program
to serve 12–15 students per class was based on previous re-
search related to teaching strategies to large classes (Beals,
1985) and consists of eight stages of instruction sandwiched
between pretesting and posttesting, or 10 stages in all (see
Figure 2).

To begin the instruction, students take a pretest to deter-
mine their starting skills. This allows the teacher to quantify
each student’s performance and facilitates progress monitor-
ing (e.g., Safer & Fleischman, 2005). Next, the teacher de-
scribes the steps of the strategy to students and models (or
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FIGURE 2 The 10 instructional stages for teaching the reading strategies in the Xtreme Reading Program.

demonstrates) using it, thinking aloud so that students can
witness all the cognitive processes involved as well as the
overt actions. This emphasis on covert behavior helps stu-
dents to use the covert processes involved in using cognitive
strategies (e.g., Roehler & Duffy, 1984) as they imitate the
teacher. Subsequently, students learn to say the steps of the
strategy from memory through verbal practice. This is im-
portant because students may not use self-talk effectively to
guide their performances as they use a strategy unless they
are taught to do so (e.g., Ellis et al., 1991). They must be
able to tell themselves to follow the steps of the strategy in
the right order to ensure correct performance.

Once students have mastered naming the steps, they begin
to practice using the strategy through three types of practice
activities. In paired practice, students practice using the strat-
egy with a partner. In independent practice, students practice
by themselves, completing written products demonstrating
their use of the strategy. In differentiated practice, students
practice applying the strategy aloud with the teacher witness-
ing all the processes being used and providing feedback to
the student. These types of practice are arranged such that
students can receive oral or written, positive and corrective
feedback from a peer or the teacher each day even though the
class is large (12−15 students). This is important because re-
search has shown that certain types of feedback can reduce
the number of trials to mastery (Kline et al., 1991). After
each practice attempt, students plot their performance on a
progress chart. Mastery is required before students progress
to learning a new strategy because a strategy must be inte-
grated into students’ repertoires at an automatic level (Press-
ley et al., 1987) if they are to be expected to use the strategy
in a generative way.

Once students reach mastery on a given strategy, they be-
gin to practice integrating it with other strategies, and they
apply it to their course textbooks and other pertinent mate-
rials written at their grade level. This is important because
research has shown that students may not generalize their
use of a strategy across settings and content areas (Ellis
et al., 1989; Schmidt et al., 1988/89). Finally, students take
a posttest and celebrate their progress after comparing the
posttest results to pretest results.

Throughout these stages of instruction, students engage
in daily guided practice, whereby for 10 minutes per class

period the teacher leads the whole class while applying a
strategy or strategies to the text of a novel. At first, the
teacher models how to apply the strategy and then gradu-
ally scaffolds student participation in using the strategy (and
previously learned strategies) on passages of the novel. This
process allows for the daily modeling of covert processes and
for the delivery of very timely feedback during an authentic
reading task (Islam & Santoso, 2019). Over the course of the
school year, six novels are read by the class.

Students also engage in independent book study across
the school year where they independently read four books
(one per quarter) and complete activities to demonstrate that
they have read those books and used the strategies. All of
these activities were designed to enable classes of 12–15 stu-
dents to practice with authentic reading materials and to re-
ceive individual feedback on their practice attempts from a
peer or the teacher. Such feedback is a critical component of
successful strategy instruction (Kline et al., 1991).

The Instructional Environment

In order to ensure that the instruction of reading strategies
progresses smoothly in the Xtreme Reading Program, in-
struction must be surrounded by an environment that pro-
motes and motivates learning (see Figure 1). To create this
environment, positive behavioral supports are utilized in the
classroom management system to focus student behavior
and attention on relevant academic work (Carr et al., 2002;
Sugai et al., 2000). In the initial instructional unit, called
“Xpect to Achieve,” students learn the types of behaviors
that will be expected during the various activities that take
place in the classroom (e.g., student behaviors that are appro-
priate during paired practice are not appropriate during in-
dependent practice) (Sprick & Garrison, 1998). In addition,
students learn community learning skills. First, they learn
the SCORE Skills, social skills to be used in cooperative
groups or partnerships (Vernon et al., 1993), as well as spe-
cific social skills to be used in such activities as whole group
discussions (Vernon et al., 2000), partner fluency practice,
and partner practice of the reading strategies (Sugai et al.,
2000). These skills are critical if students are to be success-
ful in helping each other learn (Johnson & Johnson, 1990;
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Johnson et al., 1994). In order to promote students’ moti-
vation to learn to read, they also participate in the Possible
Selves Program (Hock et al., 2003, 2005) across the school
year. Through this goal-directed program, students reflect on
their hopes, expectations, and fears, set goals, work toward
goals, and attain goals to enhance their future lives. This pro-
gram is based on the notion that individuals’ ideas about
what they might become in the future are motivating and
can lead to higher academic achievement (Day et al., 1994;
Markus & Nurris, 1986).

As depicted on the far right-hand side of Figure 1, the
Xtreme Reading Program is intended to result in enhanced
outcomes. Students not only learn reading strategies that en-
able them to decode and comprehend what they read, but
their motivation to read increases along with their confidence
in themselves regarding being able to respond successfully to
the demands of challenging required courses. As they com-
plete those courses successfully, pass minimal competency
tests, and graduate from high school, they will be more likely
to be able to enroll and succeed in future education and train-
ing situations.

Research on Some Individual Components of the
Xtreme Reading Program

The original research on four of the reading strategies taught
in the Xtreme Reading Program has been selected to illus-
trate how the instruction for each strategy was validated. The
four strategies represent various parts of the instructional
sequence across the year-long program: vocabulary build-
ing (the Word Mapping and LINCS Vocabulary Learning
Strategies), word decoding (the Word Identification Strat-
egy), and comprehension (the Inference Strategy). These
strategies have been selected because empirical studies have
been published in peer-reviewed journals about the associ-
ated research, the studies have been reviewed by the National
Center for Intensive Intervention (NCII), and the ratings and
reviews are publicly available on the NCII Academic In-
terventions Tools Chart.2 The research studies illustrate the
kinds of results that can be achieved with instruction in each
individual strategy with adolescents.

Vocabulary-Building Strategies

The Strategies

The two vocabulary-building strategies, the Word Mapping
Strategy (Harris et al., 2008) and the LINCS Vocabulary
Strategy (Ellis, 1992), are strategies that students use to learn
the meaning of new vocabulary words. They have different
purposes. For example, by using the Word Mapping Strategy,
students can predict the meaning of a new word based on the
meanings of parts of the word. This strategy was designed
based on morphemic analysis instruction (Blachowicz &
Fisher, 2000; Spencer, 2000), which involves deriving the
meaning of a word by combining the meanings of the parts
of the word (Nation, 1990).3 In contrast, with the LINCS
Vocabulary Strategy, students already have been given the

meaning of the word (because someone has given it to them,
or they have looked it up in a dictionary), and they have been
asked to learn/remember that meaning. They do this by using
a group of keyword and mnemonic strategies that have been
shown to be effective in helping students remember vocab-
ulary (Jitendra et al., 2004). Thus, the Word Mapping Strat-
egy is to be used “on the fly” as students are reading and
need to quickly interpret a word, whereas the LINCS Vocab-
ulary Strategy is used deliberately to commit the meaning of
a new word to memory using a variety of mnemonic devices
or strategies.

To use the Word Mapping Strategy, students first break a
word into its morpheme parts (i.e., prefix, suffix, root) and
then translate each part into its meaning. Then they stitch to-
gether the different meanings of these parts to create a mean-
ing for the whole word. To use the LINCS Vocabulary Strat-
egy, students apply a variety of memory tools to help them
remember the meaning of a new word. For example, they
think of a “reminding” word that sounds like the new word,
they create a story linking the reminding word to the new
word, and they draw a picture to link the reminding word to
the meaning of the new word.

Both strategies can potentially be used on the same word,
but they can be used separately, too. The Word Mapping
Strategy is considered to be a generative strategy. That is,
by learning this strategy, students can potentially figure out
the meaning of thousands of words. Indeed, as many as 50 to
65% of the multisyllablic words that students encounter can
be figured out by analyzing their parts (Nation, 1990; Sirles,
1997). In contrast, the LINCS Vocabulary Strategy is more
of a mnemonic-based strategy; that is, while using this strat-
egy, each word needs to be learned individually by applying
several memory tools (Jitendra et al., 2004).

The Validation Study

Harris et al. (2011) conducted a study on the effects of teach-
ing these two vocabulary strategies to students. The study in-
cluded 230 ninth graders regularly enrolled in nine English
classes. Three classes (the WM Group) (n = 79; including 10
SWDs4) were taught the Word Mapping Strategy by Harris;
three classes (the VL Group) (n = 79; including 6 SWDs)
were taught the LINCS Vocabulary Strategy, also by Harris;
and three classes (the Test-only [TO] Group) (n = 72; includ-
ing 8 SWDs) were taught vocabulary by their own teacher as
a part of the regular English curriculum. Within each group,
the scores earned by SWDs were examined separately from
those of students without disabilities (NSWDs).

When the groups’ demographic data were compared us-
ing Pearson chi-square analysis, no differences were found
with regard to gender (χ2(2) = 3.39, p = .184) and ethnic-
ity (χ2(10) = 4.33, p = .931). Also, no differences among
the groups were found with regard to vocabulary standard
scores on the SAT-10 (SWDs, F(2,21) = 2.584, p = .099;
NSWDs, F(2,203) = 2.329, p = .100) and full-scale scores
from the WISC-III (SWDs only, F(2,14) = 1.950, p = .179)
when one-way ANOVAs were used.

Several measures were gathered: the Strategy-Use Test,
the Word Knowledge Test, and Morphological Analysis Test.
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The Strategy-Use Test was used to determine whether the
students in the WM Group and the LINCS Group learned
the respective strategy they were taught. That is, WM stu-
dents took a test where they were asked to analyze unknown
words and predict their meanings; LINCS students took a
test where they were asked to learn the meanings of un-
known words that were supplied to them. The Word Knowl-
edge Test measured students’ knowledge of the same 20
words that both the WM and the VL Groups were directly
taught during the instruction. They were asked to write any
information they connected with the word, to define it, and to
use it in a sentence. This test measured their retention of the
meaning of a word that had been taught. Finally, the Mor-
phological Analysis Test measured whether students could
predict the meaning of words that were supplied to them on
the test but not taught during the instruction. This test mea-
sured their generative use of the Word Mapping Strategy to
unknown words. ANOVAs were used to compare the pretest
results for each test across the groups; no differences were
found for any test.

Strategy-Use Test. The results on the Strategy-Use Test
showed that the students gained skills during the instruction.
The students in the WM Group earned significantly higher
scores on the posttest than the pretest, Wilks’ � = .075,
F(1,77) = 947.03, p < .001, partial η2 = .925 (a large ef-
fect size). The students in the VL Group also earned signif-
icantly higher scores on the posttest than the pretest, Wilks’
� = .262, F(1,77) = 217.184, p < .001, partial η2 = .738 (a
large effect size). The time by subgroup (SWDs vs. NSWDs)
interaction was not significant, meaning that the subgroups
of SWDs and NSWDs were gaining at the same rate.

Word Knowledge Test. The results of the Word Knowl-
edge Test showed that both SWDs and nonSWDs in both the
WM and LINCS Groups earned posttest scores that were sig-
nificantly higher than their pretest scores. For SWDs in the
WM group, t(9) = −6.280, p < .001, d = 4.264, and for the
NSWDs in the WM group, t(68) = −29.626, p < .001, d =
8.259 (both represent very large effect sizes). For the SWDs
in the VL group, t(5) = −5.391, p = .003, d = 4.226, and for
the NSWDs in the VL group, t(72) = −26.879, p< .001, d =
6.299 (both are very large effect sizes). There were no differ-
ences between the posttest scores of the NSWDS in the WM
Group and the NSWDs in the VL Group, and also no differ-
ences between the posttest scores of the SWDS in the WM
Group and the SWDs in the VL Group. These results indi-
cate that each subgroup within the larger intervention groups
learned the meaning of the words at similar rates, regardless
of their assigned intervention.

Nevertheless, significant differences were found between
the Word Knowledge posttest scores of both subgroups in
the WM Group and the VL Group and the posttest scores
of the respective subgroups in the TO Group. For example,
there was a significant difference between the posttest scores
of the SWDs in the WM group and the posttest scores of the
SWDS in the TO group, F(1,21) = 24.056, p < .001, partial
η2 = .546 (a large effect size). Similarly, the posttest scores
of the SWDs in the VL group and the posttest scores of the
SWDs in the TO group were significantly different, F(1,20)
= 12.589, p <.01, partial η2 = .386 (a moderate effect size).
These results showed that the WM and VL group students

retained the meaning of the same 20 words that they were
taught and that the TO group did not learn the meaning of
those words.

Morphological Analysis Test. The results of the Mor-
phological Analysis Test showed that the mean posttest
scores for the WM students were significantly higher than
the posttest scores earned by the VL Group and the TO
Group when controlling for the pretest scores. This was true
for the SWDs in the WM group vs. the SWDs in the VL
group, F(1,20) = 8.599, p < .01, partial η2 = .301 (a large
effect size), and the SWDs in the WM Group vs. the SWDs
in the TO group, F(1,20) = 11.801, p< .01, partial η2 =
.371 (a large effect size). It was also true for the NSWDS in
the WM group vs. the NSWDs in the VL group, F(1,202)
= 344.281, p < .001, partial η2 = .630, and the NSWDs in
the WM Group vs. the NSWDs in the TO group, F(1,202)
= 404.275, p < .001, partial η2 = .667 (a large effect size).
A significant difference was also found between the posttest
and pretest scores of SWDs in the WM Group, t(9) = −3.45,
p < .01, d = 6.942 (a large effect size), and for the NSWDs
in the WM Group, t(68) = −21.256, p < .001, d = 4.646 (a
large effect size). All effect sizes were large. No significant
difference between the pretest and posttest was found for ei-
ther subgroup within the VL and TO Groups. Thus, these re-
sults indicate that both subgroups in the WM Group learned
how to predict the meaning of significantly more unknown
words than the respective subgroups within the VL and TO
Groups.

In summary, the Word Mapping Strategy instruction en-
abled the WM Group to learn to use the Word Mapping Strat-
egy, to retain the meaning of the words they were taught,
and to generate accurate meanings for unknown words.
The LINCS Vocabulary Strategy instruction enabled the VL
Group to learn to use the LINCS Vocabulary Strategy and to
retain the meaning of the words that they were taught. “In-
struction as usual” with the TO Group did not enable the stu-
dents to perform at equivalent levels to their peers in the WM
Group or the LINCS Group on any test. Both SWDs and
NSWDs earned significantly higher scores on the posttests
than on the pretests on tests related to the strategy they were
taught.

Lessons Learned

The major lessons learned were that, first, if students are to
be required to learn and retain the meaning of a word, they
need to be directly taught the meaning of the word. This
may happen as a result of teaching either the Word Mapping
Strategy or the LINCS Vocabulary Strategy at equal levels of
effectiveness. The experience of teaching the LINCS Vocab-
ulary Strategy to large classes of students led to the conclu-
sion that large groups of words to which the strategy can be
applied needed to be identified and made available to teach-
ers. Use of this strategy is important when students are re-
quired to commit to memory the meaning of a list of vo-
cabulary words, a typical task in secondary school (Putnam,
1988). Second, if students are to become adept at predicting
the meaning of an unknown word, they need to be taught
the Word Mapping Strategy. This skill is important when
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students are reading their textbooks and have to quickly de-
code a word and figure out its meaning. The experience of
teaching the Word Mapping Strategy led to the conclusion
that lists of words to which the strategy can be easily applied
and for which the meaning can be easily predicted needed
to be identified so that teachers would not have to search for
those words and create lists on their own. Further, for ease
in teaching, the words needed to be grouped such that fam-
ilies of words would be grouped according to their suffixes,
prefixes, and roots and could be presented together. These
conclusions led to the decision to create lists of words that
can be grouped together on Learning Sheets that students
can work on across the school year. As a result, teachers no
longer need to search out the words to teach, and they have
lessons that they can teach weekly (see Harris et al., 2008).

The Word Identification Strategy

The Strategy

The Word Identification Strategy (Lenz et al., 1984) was de-
signed to enable students to decode the multisyllabic words
that they encounter in the secondary curriculum. It provides
students with a set of tools to use when they encounter a long
word that they cannot immediately pronounce. That word
might be in their speaking or listening vocabulary, but they
do not recognize it immediately, or it might be a new word
which they have never encountered.

The steps of the Word Identification Strategy enable the
student to go through a problem-solving sequence that un-
locks the pronunciation of a word. Each step provides a re-
source known to be helpful in decoding words. In the first
step, the student reviews the context within which the word
occurs and tries to recall a word that might fit that context
and that starts with similar letters (Spear-Swerling & Stern-
berg, 2002). If that process does not enable the student to
pronounce the word, the student identifies and pronounces
the prefix and then the suffix. Next, the remaining parts of
the word are identified by using a set of rules (called the
Rules of Twos and Threes) to divide up the letters and pro-
nounce them. Such an explicit and structured format can be
helpful in teaching struggling readers (Henderson & Shores,
1982). At last resort, the student can ask someone for help
or check a dictionary.

To teach the Word Identification Strategy, the teacher first
introduces the steps of the strategy to students. Next, the
teacher models the use of the strategy on a passage, even-
tually involving the students in the demonstration. Then stu-
dents learn to name the steps of the strategy from memory.
Once they have mastered naming the steps, students practice
the steps by applying the steps to reading passages at their
reading level. Once they have met a mastery criterion, stu-
dents begin applying the strategy to more and more difficult
passages, increasing the level of the passages gradually until
they are applying the strategy at mastery levels at their actual
grade level. Finally, students practice applying the strategy in
materials being used in their current courses (e.g., textbooks,
novels, stories).

The Validation Study

To determine the effects of instruction in the Word Identi-
fication Strategy, Lenz and Hughes (1990) conducted a re-
search study with 12 students, aged 13 to 15 years (M =
13.2 years). Four students were seventh graders; two were
eighth graders; six were ninth graders. Eight students were
White; four were Black. Their IQ scores ranged from 82 to
113. Their reading percentile scores on the Woodcock John-
son Psychoeducational Battery (Shrank & Wendling, 2018)
ranged from 7 to 32 (M = 15.7). All were diagnosed with
LD.

A multiple-baseline-across-students design was em-
ployed. Three students participated in each of four multiple-
baseline designs; between 11 and 18 data points were gath-
ered across the course of the study for each student for both
decoding and comprehension measures. For the decoding
data, students orally read a 400-word passage into a record-
ing device. The number of mispronunciations, substitutions,
and omissions was counted. Also, the percentage of words
correctly pronounced was calculated. (The mastery level was
set at 99% correct words.) For the comprehension data, stu-
dents responded to 10 multiple-choice questions about the
400-word passage they had read the previous day. The per-
centage of questions answered correctly was determined.
Three types of passages were utilized to gather test data from
each student during and after the instruction: (a) ability-
level passages: passages written at the student’s reading level
(e.g., if the student’s test score showed she was reading at
the fourth-grade level, the readability of the passages was
at the fourth-grade level); (b) grade-level passages: passages
written at the student’s grade level (e.g., if the student was
in the ninth grade, the readability of the passage was at the
ninth-grade level); and (c) textbook passages: passages taken
from the textbook used in the student’s general-education
science class. Thus, students read each type of passage orally
and then on the next day answered questions about that
passage.

The results showed that the individual students were mak-
ing decoding errors during baseline. In ability-level materi-
als, six students made fewer than 6 decoding errors, but the
remaining students made a mean of 6.3 to 20.5 errors. With
regard to the grade-level measure, the whole group made
a mean of 12.6 to 37 errors when orally reading 400-word
grade-level passages. After instruction on ability-level pas-
sages, all the students met mastery (i.e., emitting fewer than
6 errors per passage and reading 99% of the words accu-
rately) within five practice attempts when applying the strat-
egy. The error production decreased as soon as students re-
ceived instruction in the strategy in each student’s case. Four
students made no errors. The mean number of errors after
instruction ranged from 0 to 6.4 errors in ability-level mate-
rials.

Subsequently, all students met mastery within nine prac-
tice attempts on grade-level passages. The individual mean
number of errors with grade-level materials ranged from 2.9
to 8.3. At the end of the study, the students made a mean
of 5 decoding errors as they were reading a 400-word pas-
sage taken from their science textbook. Maintenance probes
taken as many as five weeks after instruction was terminated
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showed that the students maintained their levels of oral read-
ing in grade-level materials at a mean of 5 decoding errors.

With regard to comprehension (i.e., answering compre-
hension questions correctly), the students’ mean compre-
hension score during baseline was 83% on ability-level ma-
terials and 39% on grade-level materials. After instruction
in the strategy, the mean comprehension score was 88% on
reading-level materials and was 58% on grade-level materi-
als. This means that after decoding instruction, the students
were still answering less than 60% of the questions correctly
(a failing grade) after they read materials written at their
grade levels.

When the Nonoverlap of All Pairs (NAP) statistic (Parker
& Vannest, 2009) was used to evaluate the difference be-
tween the comprehension data during the baseline and
intervention phases of the study (i.e., grade-level prac-
tice and maintenance), the percentage of nonoverlap was
75% across all students. In the first multiple-probe design
(three students), the percentage of nonoverlap was 84.6%
(weighted average Tau = .94). In the second replication
(three more students), the percentage of nonoverlap was 76.7
% (weighted average Tau = .89). The percentage of nonover-
lap in the third replication was 66.6% (weighted average
Tau = .39), and in the fourth replication, the percentage of
nonoverlap was 72.5% (weighted average Tau = .66). Ef-
fect sizes ranged from Tau = .5 to Tau = 1.0 for individual
students.5 The comprehension gain of nine of the 12 stu-
dents represented moderate to high effect sizes. Thus, even
though the purpose of the study was to test an intervention
for reducing the number of word-identification errors made
by students, reading comprehension was affected in some
students’ cases.

The Action-Research Study

An action-research study (Woodruff et al., 2002) was con-
ducted by the staff of a Midwestern high school on the ef-
fects of the Word Identification Strategy after the publication
of the Lenz and Hughes study (1990). This action-research
study is presented here to show how instruction in the strat-
egy might be scaled up within a high school setting for all
students who have decoding deficits. Specifically, it shows
how the strategy might be taught to larger numbers of stu-
dents within the same classroom, something that needed to
be done to prepare for scaling up the intervention nationally.
School personnel in one high school (hereafter referred to as
“School A” or the “experimental school”) created a decoding
program where the Word Identification Strategy was to be
taught to any students whose test scores indicated that they
were decoding at least two grade levels below their actual
grade level. According to the plan, entering ninth graders
were to be administered the Slosson Oral Reading Test—
Revised (Slosson, 1990) at the beginning of school year to
determine their decoding skills. Those who met the crite-
rion for inclusion in the program were to be taken out of
their English classes daily for four to eight weeks to learn
the strategy. Time in the program was to be based on a given
student’s individual progress to meet the mastery criterion
(i.e., fewer than six errors per passage). Groups of students

were to rotate into the program as other students who mas-
tered the strategy graduated from the program. Sixty-two
ninth graders who met the selection criterion (i.e., decod-
ing at more than 2 years below grade level) were identified
in School A.

A matching high school (hereafter referred to as “School
B”) was identified to serve as the “comparison school.” All
ninth graders entering School B were administered the Slos-
son Oral Reading Test—Revised (Slosson, 1990) at the be-
ginning of school year to determine their decoding skills.
Sixty-two ninth graders in School B who were decoding at
least two years below grade level were asked to participate
in the study. These students received traditional reading in-
struction during the school year. Both groups included stu-
dents who identified as Black, Hispanic, and White as well
as students living in poverty. The School A students included
11 students with LD; no students with LD participated in the
School B group.

The results of this action-research study replicated the re-
sults of the Lenz and Hughes study (1990). That is, once
students in School A learned about the strategy and prac-
ticed using it, their numbers of oral-reading errors decreased
dramatically, and they were able to meet the mastery cri-
terion and graduate from the program. Their improvement
was reflected in the standardized decoding test as well. On
average, they were decoding at the high fourth-grade level
when they entered ninth grade, and they were decoding at
the high eighth-grade level at the end of the instruction. In
other words, the mean gap between their decoding level and
grade level was four to five years at the beginning of the year
and less than a year at the end of the school year. They had
made an average gain of 3.4 grade levels in decoding skills.
The students with LD in the School A Group also improved
according to standardized test results. They made an aver-
age gain of 3.9 grade levels (range = .8 to 6.1 grade levels).
Their average decoding score was at the 4.9 grade level at
the beginning of the year and at the 8.8 grade level at the end
of the year.

Meanwhile, the students in School B did not make gains
in decoding across the school year. At the beginning of the
school year, they were decoding at a mean grade level of
6.1. At the end of the year, on average, they were decoding
at the 6.3 grade level. The range of mean gain for individual
students was .1 to 1.7 grade levels.

ANCOVA results indicated that there was a significant
difference between the posttest raw decoding scores of the
experimental and comparison groups, F(1,121) = 31.078, p
<.001, η2 = .692, a large effect size, when the pretest scores
served as the covariate. In addition, there was a significant
difference between the posttest scores of students with LD
in the experimental group and those of comparison students
who were matched with the students with LD in the exper-
imental group on the basis of their pretest scores, F(1, 19)
= 29.673, MSE = 43.93, p < .001, η2 = .610. (This also
represents a large effect size.) However, the most signifi-
cant finding was that, at the end of the study, the students
in the experimental group were decoding, on average, close
to the ninth-grade level, their actual grade level. The experi-
mental students with LD in School A were also decoding at
the high eighth-grade level (8.8), very close to their actual
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grade level. The results for all subgroups of students, repre-
senting all the minorities, mirrored the results for the whole
groups. Additionally, girls and boys benefited equally from
the strategy program. The authors reported that the school
had maintained the decoding program for eight years with
similar positive results. Since all the students’ comprehen-
sion scores did not improve, they also reported that they had
begun a similar program for students who needed additional
instruction in comprehension.

Clearly, this action-research study has some limitations
when compared to the original study (Lenz & Hughes, 1990)
that was published in a peer-reviewed journal. First, only two
schools were involved, and the teachers chose to do the in-
tervention in their own school with their own students. Al-
though the students were selected in each school according
to certain testing criteria, no controls were present regard-
ing who did the testing and how accurate their scoring was.
No interscorer reliability was reported, and one might argue
that teacher bias was present. Nevertheless, the study illus-
trates how a decoding intervention can be implemented with
a large group of students who enter high school with consid-
erable reading decoding deficits and shows that the school
can maintain that intervention across a number of years. The
study also informed the developers of the Word Identifica-
tion Strategy program about further development work that
needed to be done to scale up application of the program
nationally.

Lessons Learned

Some of the lessons that were learned about teaching the
Word Identification Strategy are as follows. First, the teach-
ers who participated in the studies requested graded reading
materials in which many multisyllabic words were deliber-
ately embedded in the text to give students more practice us-
ing the strategy than possible when using the current teacher-
selected materials. They also felt that the students’ fluency
was poor and requested that fluency exercises be combined
with practice of the strategy. Finally, they requested that the
materials include both narrative and expository passages to
adhere to state reading standards.

As a result, new graded reading passages (for Grades 4
through 10) were written in both narrative and expository
genres (Brewer, 2013). Each passage has numerous multi-
syllabic words embedded in it that can be decoded using
the Word Identification Strategy. Also, each passage has a
running word count that comprises the right-hand column of
each page to facilitate fluency practice. Finally, a fluency ex-
ercise was created whereby students work in pairs to read as-
signed passages aloud to each other while using the strategy,
counting the words read within three minutes, and recording
their partners’ performance on a score sheet. This exercise is
used during the instruction of the Word Identification Strat-
egy and weekly thereafter with the goal of students even-
tually reading at least 140 words per minute in grade-level
materials with accuracy and prosody.

However, the biggest takeaway from the Word Identifica-
tion Strategy studies was that teaching students to decode
at a high level of accuracy in grade-level materials does not

necessarily improve their reading comprehension. Although
some students’ comprehension scores improved in the vali-
dation study (Lenz & Hughes, 1990), the mean comprehen-
sion score for the 12 students was still at the failing level
(60%). The researchers decided this outcome was not so-
cially significant even though it was statistically significant.
This meant that an effort to develop and validate methods to
teach students a variety of comprehension strategies had to
be undertaken.

The Inference Strategy

The Strategy

The Inference Strategy (Fritschmann et al., 2007b) is one
of the comprehension strategies that was subsequently de-
veloped after the Word Identification Strategy as a part of
the comprehension package of reading strategies that even-
tually became part of the Xtreme Reading Program. This
strategy was designed to enable students to use a set of com-
prehension strategies that are likely to contribute to inference
generation, including summarization (e.g., Gajria & Salvia,
1992; Malone & Mastropieri, 1992), activating background
knowledge and prediction (e.g., Afflerbach, 1990; Billingley
& Wildman, 1988), and clarifying (e.g., Simmonds, 1992).
Students follow the steps of the Inference Strategy to look
for clues in the passage that will inform them about the infor-
mation that they are seeking and that will help them identify
supporting details.

To teach the Inference Strategy, the instructor first intro-
duces the steps of the strategy to students and then demon-
strates how to apply the strategy steps to a reading passage
and a set of questions to be answered related to the passage.
Next, the students engage in activities to learn the names of
the strategy steps and information related to those steps and
the types of questions they might encounter. Once they have
mastered the required information, students practice apply-
ing the steps of the strategy to passages written at their read-
ing level and questions associated with those passages. As
they become more and more efficient at applying the strat-
egy, they practice with more and more difficult passages until
they have mastered applying the strategy to a passage written
at their current grade level.

The Validation Study

Fritschmann et al. (2007a) conducted a research study to de-
termine the effects of teaching the Inference Strategy to eight
ninth graders, including seven with LD and one with devel-
opmental disabilities. Students’ ages ranged from 15 years 2
months to 16 years 5 months. Their IQs ranged from 40 to
105. Students’ reading scores on the Group Reading Assess-
ment and Diagnostic Evaluation (GRADE; Williams, 2001)
indicated that they were comprehending at least five grade
levels below their current grade placement (ranging from the
2.5 to 3.9 grade levels). Seven of them scored at the 1st per-
centile level, and one scored at the 4th percentile level. Two
were White, and the rest represented a variety of ethnicities.
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A multiple-baseline-across-students design was used, and
the students’ performance was measured with several instru-
ments. First, the Strategy Knowledge Test measured whether
students retained information about the strategy. This test
was comprised of five fill-in-the-blank questions that asked
the students to name and explain the steps of the strategy.
Students could earn up to 50 points on the test. Addition-
ally, the Strategy-Use Test measured whether the students
learned to apply the strategy. To take this test, students read
three passages written at their grade level plus the five ques-
tions associated with each passage. They earned 1 point each
for (a) underlining key words in a question, (b) underlining
clue words in the passage related to the question, (c) record-
ing a code letter identifying the category of question, and (d)
recording a code letter for the type of question. Further, they
took a criterion-based comprehension test that measured stu-
dent retention and understanding of the content of each pas-
sage. Five multiple-choice questions comprised each test;
four of the questions required the student to make a type
of inference. Finally, two subtests of a standardized read-
ing test, the GRADE (Williams, 2001), were also admin-
istered: Sentence Completion and Passage Comprehension.
The combined scores from this test represented the compre-
hension composite score. The measures tracked during the
multiple-baseline design consisted of the Strategy-Use Tests
and the comprehension tests. The GRADE and the Strategy
Knowledge Test were administered only twice: at the begin-
ning and end of the study.

On the Strategy Knowledge Test, the students earned a
mean score of 0% before instruction and a mean score of
92% after instruction (range = 80% to 100%). Before in-
struction, the mean percentage score on the Strategy-Use
Test was 0%. After instruction, the mean percentage score
was 66%, and during the posttest it was 82%. Their scores
increased only after they participated in the strategy instruc-
tion which was instituted at different times for different stu-
dents. Significant differences were found between the base-
line, posttest, and maintenance conditions using a Friedman
Test, χ2(2, N = 6) = 11.565, p < .01. A Wilcoxan signed
ranks test (Siegel & Castellan, 1988) was used to conduct
pairwise comparisons; and the LSD procedure was used to
control Type I errors across these comparisons at the .05
level. The median score for the Strategy-Use posttests was
significantly greater than the median score for the baseline
tests, p = .012.

Regarding the comprehension measure, the mean per-
centage of comprehension questions the students answered
correctly was 32% before instruction. During instruction,
the mean percentage score was 77%; during the posttest, the
median percentage score was 82%. The students’ scores in-
creased only after they participated in the instruction. The
median comprehension score earned on the posttests (78%)
was significantly higher than the median score earned on the
baseline tests (34%), χ2(2, N = 7) = 12.00, p < .01, and
the Kendall coefficient of concordance (effect size index) of
1.00 indicated strong differences among the median scores.
Follow-up pairwise comparisons revealed a significant dif-
ference, χ2(2, N = 7) = 12.00, p < .01, and the Kendall
coefficient of concordance (effect size index) of 1.00 indi-
cated strong differences among the median scores. The me-

dian score on the comprehension posttests was significantly
higher than the median score for the baseline comprehension
tests, p = .012.

The students’ scores on the GRADE indicated that they
gained an average of 2.8 grade levels in reading comprehen-
sion (range = 1.4 to 3.6 grade levels) over the course of the
study. Their standard scores on the pretest ranged from 55
to 74 (M = 61), and on the posttest from 87 to 94 (M =
89). According to the Wilcoxon signed ranks test, a signif-
icant difference was found between the posttest and pretest
scores, in favor of the posttest scores (z = −2.521, p = .012),
representing a large effect size (r = 0.91). At the end of
the study, students’ grade-equivalent comprehension scores
ranged from 4.7 to 7.2 (M = 5.8).

Lessons Learned

During the validation study, the need for additional reading
matter on which students could practice the strategies be-
came apparent. Not only were graded reading passages cor-
responding to inferential thinking needed, but passages that
were targeted at particular types of inferential thinking were
needed. For example, when the students were learning how
to determine the main message of a passage, they needed to
practice with reading passages that each presented a main
message that had to be inferred. A quiz that measured their
ability to make that kind of inference was also needed. Thus,
reading passages and quizzes were designed to fit each type
of inference on which the strategy focuses, so students could
practice making that type of inference separately. Addition-
ally, reading passages and quizzes were created for each of
grade levels 4 through 10 on which students could practice
making a combination of types of inferences (Schumaker &
Deshler, 2007).

RESEARCH ON SCALING UP THE XTREME
READING PROGRAM

The previous section described some of the research that was
conducted on select components of the Xtreme Reading Pro-
gram before those components had been integrated into a
comprehensive adolescent literacy intervention. This section
will describe some of the work that was done to prepare the
integrated program, as well as the some of the scaling-up
research that was conducted after the components were inte-
grated into the Xtreme Reading Program and evaluated as a
whole program.

Preparing the Integrated Program

In order to enable teachers to teach the Xtreme Reading Pro-
gram, instructor’s manuals were created for each unit of the
program providing step-by-step instructions for the 10 in-
structional stages to be used in teaching each strategy, with
a special emphasis on generalization and integration of the
strategies that had been learned. In addition, leveled read-
ing passages were created for each strategy so that students
can practice using that strategy and reading for fluency on
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more and more difficult passages. A pretest and a couple
of posttests were also created for each strategy. Addition-
ally, a Course Organizer (Lenz et al., 1998) was created
for the whole program, and a Unit Organizer (Lenz et al.,
1994) was created for each instructional unit in the program.
These graphic organizers are used to present an overview
of the whole course to students and to help them transition
between units. Also, a pacing guide was created which in-
cludes a monthly plan and daily lesson plans that teachers
can follow to stay on pace and complete the whole program
within a school year. Finally, a visual depiction of the time-
line for the year-long course displaying the strategies to be
taught and the novels to be read was also created along with
a metaphor for the course that compares participation in the
course to participation in an extreme sport. The metaphor is
used throughout the course to motivate students to practice
hard and perform at their best.

The Original Scaling-Up Study

The first scaling-up study conducted on the Xtreme Read-
ing Program was associated with the grant-funded project
mentioned above that was proposed by Deshler et al. (2004).
Prior to that project, no evaluation of the Xtreme Reading
Program as a whole had been conducted. The project in-
volved 17 school districts in 17 states, spread across the
nation. Two high schools participated in each district for
a total of 34 schools. The Xtreme Reading Program was
taught in one of those high schools, and another reading in-
tervention (the Reading Apprenticeship Academic Literacy
[RAAL] Course; Fielding & Schoenbach, 2003) was imple-
mented in the other school. In each school, one English or
social studies teacher was assigned to teach the intervention
for six class periods per day, five days per week. The teach-
ers were flown to Washington, DC, to participate in week-
long professional development (PD) workshops provided by
the developers of the reading program to which they were
assigned.

At the beginning of the school year, ninth graders were
selected by their respective school staffs to participate in
the literacy program; they were scheduled to attend the as-
signed reading course five days per week. The directive to
the schools was to choose students whose test scores indi-
cated they were reading at least two or more grades below
grade level. Students took the course in place of an elective
course. At the beginning and end of the ninth-grade year,
all the participating students were bussed to another school
and administered the same reading achievement test in the
school cafeteria by independent evaluators.

Results were reported by Kemple et al. (2008) and Corrin
et al. (2009) for the first and second years of the project, re-
spectively. Implementation issues arose when some teachers
failed to start implementing the programs. Only 15 out of 34
teachers started implementing within the first six weeks of
school in the first year and earned scores for moderate im-
plementation. The outcomes for students in the 34 schools
taken as a whole group (N = 2916 for Year 1, and N = 2679
for Year 2) showed that the reading comprehension posttest
scores were significantly different from the pretest scores in

each year (e.g., p < .05 for Year 1; p = 0.042 for Year 2). The
effect size was 0.09 in both years. No significant differences
were found between the results of the two interventions. Un-
fortunately, the test results revealed that 77% of the students
were still reading two or more years below grade level at the
end of the second project year. In fact, their average reading
level was equivalent to a grade 6.1 reading level. Thus, in
this case, a statistically significant result did not necessarily
represent a socially significant result.

A closer look at the research design, the procedures, and
the data analysis reveals some interesting food for thought.
First, the research design pitted two reading interventions
against each other. There was no “instruction as usual” con-
trol within the design or random assignment of students.
Second, as reported to the author of the current article (who
was directly involved with this study), on testing day, the
students were not told where they were going and why. They
were simply put on buses and taken to testing sites. Third,
implementation of the reading programs was not empirically
monitored. According to the professional developers who
visited the Xtreme Reading Program sites, some teachers did
not implement the program at all. (The professional devel-
opers discovered instructor’s manuals and student materials
stored away in closets in some classrooms months after the
school year started.) Some teachers did not follow the pacing
guides at all. For example, at Thanksgiving, they were still
teaching the vocabulary unit when they should have com-
pleted all the work on word-level strategies and moved on
to the comprehension strategies. Fourth, many of the stu-
dents selected for the Xtreme Reading Program were not
appropriate for the program. For example, many had scored
at the 12th-grade level in reading and had been placed in
the course for behavioral issues. Fifth, more than 15 stu-
dents were assigned to each class period. (The course was
designed to be taught to classes of 12–15 students.) Sixth,
because the teachers were English and social studies teach-
ers, they were familiar with teaching subject-matter content;
they had no experience teaching reading skills and strate-
gies. Some of them had begun to teach literature instead of
the reading strategies. For some teachers, the guided-practice
periods had devolved to reading a novel aloud to the class.
For others, Fridays became silent reading days where stu-
dents were expected to read silently at their desks, or Fridays
were designated as “movie” days.

Finally, because the data were compiled and reported
for the whole project, including the students who partic-
ipated in both interventions, and all the data for all the
students regardless of their teachers’ implementation were
compiled together, a more detailed picture of the results
never emerged. Separate from the testing administered by
the granting agency, the developers of the Xtreme Reading
Program had asked the teachers of that program to admin-
ister the Gates MacGinite Reading Test (MacGinitie et al.,
2000) at the beginning and end of the school year. Thirteen
out of 17 teachers did so, and they submitted the test pro-
tocols for a total of 502 students. The data were analyzed
for three groups of students within this total group. First, the
data for the whole group of students were analyzed. Then,
because some of the students did not fit the criteria for the
program, students whose pretest scores indicated that they
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TABLE 1
Mean Raw Scores, Standard Deviations, and Statistics for Responders

Teacher(Students) MeanPretest MeanPosttest FValue pValue EffectSize Mean Pretest Mean
Posttest

MeanGE

(SD) (SD) (d) GE GE Gain

1 25.50 30.71 18.03 <.0001∗ .66b 6.5 8.2 1.7
(n = 28) (5.63) (6.34)
2 22.14 27.00 20.74 <.0001∗ .62b 5.8 7.3 1.5
(n = 37) (6.001) (7.31)
3 23.96 29.78 21.62 <.0001∗ .74b 5.7 7.9 2.2
(n = 27) (6.69) (7.67)
4 20.79 27.00 25.60 <.0001∗ .79b 5.5 7.3 1.8
(n = 28) (6.90) (6.84)
5 19.25 29.21 56.36 <.0001∗ 1.27c 5.2 7.9 2.7
(n = 24) (8.23) (5.21)
6 20.90 25.60 5.23 p = .023∗ .60b 5.6 6.9 1.3
(n = 10) (4.20) (4.20)
7 20.20 28.18 67.82 <.0001∗ 1.02c 5.4 7.6 2.2
(n = 45) (6.43) (6.50)
8 22.29 25.81 6.17 .013∗ .45a 5.9 6.9 1.0
(n = 21) (5.66) (7.29)
9 22.93 28.27 20.21 <.0001∗ .68b 6.0 7.6 1.6
(n = 30) (6.81) (7.64)
10 16.65 28.38 110.88 <.0001∗ 1.50c 4.7 7.6 2.9
(n = 34) (5.49) (7.44)
11 17.09 27.27 54.01 <.0001∗ 1.30c 4.7 7.4 2.7
(n = 22) (8.997) (8.81)
12 19.04 28.32 50.98 <.0001∗ 1.18c 5.5 7.6 1.1
(n = 25) (6.71) (5.79)
13 24.76 29.29 8.26 .004∗ .58b 6.3 7.9 1.6
(n = 17) (6.74) (6.27)
Total 21.08 28.18 341.06 <.0001∗ .91c 5.75 7.55 1.8
(N = 348) (7.01) (6.93)

∗Statistically significant.
aSmall effect.
bMedium effect.
cLarge effect.

were reading above the 9.0 grade level were eliminated from
the whole group, and the data for the remaining group (those
reading at or below grade level on the pretest) (417 students)
were analyzed separately. This was done because many of
the students who earned scores above grade level were per-
forming at the 11th- and 12th-grade levels. In essence, they
had “ceilinged out” on the test, and there was no room to
grow. Additionally, they were not the students for whom the
Xtreme Reading Program was designed. Next, because the
researchers were interested in examining the gains that stu-
dents who fit the program criteria can make in the program,
a third group (called the “Responder Group”) was formed of
the 348 students who earned scores on the posttest that were
at or above their pretest scores. (See Table 1 for this third
group’s results.)

Clearly, looking at the data in this way after a study has
been completed is not conventional, has its limits, and would
not be acceptable according to current standards for experi-
mental and quasi-experimental research (e.g., Gersten et al.,
2005). Because the data for the Xtreme Reading students
were analyzed separately, no control data are available for
comparison. Unfortunately, no control group was present in

the original study, comparable data were not collected for the
RAAL course, and no comparable data are currently avail-
able for analysis as a control.

Nevertheless, proceeding with the three groups described
above, hierarchical linear modeling (HLM) using the gen-
eralized linear model procedure SAS PROC MIXED was
applied to each of the three groups separately to compare
the pretest to posttest scores. The test scores (pre- and post-)
were nested within students, and students were nested within
teachers. The results were similar for the three groups. The
best fitting model for each of the three groups included
time, teacher, and the interaction between teacher and time.
All effects were significant for each of the three groups.
The posttest scores were significantly higher than the pretest
scores; significant differences were found between the mean
posttest scores of the different teachers; and the changes
that occurred in scores over time were significantly dif-
ferent across the different teachers. For the whole group,
follow-up tests using the LSMEANS procedure in PROC
MIXED showed that the change from pretest to posttest
was significant at the .05 level for nine of the 13 teachers.
According to the Responder Group data (see Table 1), effect
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sizes for individual teachers ranged from d = .45 (slightly
below medium) to 1.50 (very large). The students of Teacher
10 had the largest mean gains, averaging 2.9 grade levels, but
the students of two other teachers had similar mean gains of
2.7 grade levels. Some of Teacher 10’s students made gains
of five and six grade levels (Schumaker, 2008). The overall
mean gain for all the teachers was 1.8 grade levels. Interest-
ingly, the data in Table 1 replicate the findings of previous
research (Warner et al., 1980) showing that many students
are reaching the ninth grade reading at the fourth- and fifth-
grade reading levels. However, they also show that the deficit
gap can be narrowed for some students. Future scaling-up
studies need to include a comparison group or implement
random selection of students, collect detailed implementa-
tion data, analyze the results by teacher for students who fit
the program selection criteria, and take testing and imple-
mentation factors into consideration for all of the compared
groups.

The Portland Striving Readers Project

After the initial scaling-up effort described above, the Port-
land Oregon schools, as part of the Striving Readers initia-
tive, tested the use of Xtreme Reading in four high schools
and five middle schools for five years (Faddis et al., 2011).
Students within these schools who met certain selection cri-
teria were randomly assigned to the Xtreme Reading Pro-
gram or a control group. For example, in Year 1, 348 stu-
dents were assigned to Xtreme Reading, and 427 students
were assigned to a control group. Problems with implemen-
tation of the program were reported each year. In Year 1, for
instance, only one high school and three middle schools in-
volved teachers with a reading endorsement in the program.
Only 40% of the middle school teachers and 25% of the high
school teachers attended more than 75% of the PD sessions
(Kemple et al., 2008). Although that record improved over
the years, some teachers did not attend the PD sessions in
Year 5. Implementation fidelity was also an issue. In Year
5, no high schools and only one third of the middle schools
were rated as having high levels of fidelity. Participants in
Years 1 through 4 were 756 experimental-group students and
823 control-group students.

Results showed that the posttest scores of the experimen-
tal students on the GRADE were significantly higher than
the control students’ posttest scores while controlling for the
pretest scores (β = 3.34, p < .001). For the whole experi-
mental group, the standardized effect size was .21. For the
middle school students, the standardized effect size was .29;
for the high schoolers, it was .12. Also, significantly more
treatment-group students than control-group students earned
scores representing one grade level or more of improvement
at the middle school level, χ2 (1, n = 944) = 9.80, p <
.01. When the Oregon Assessment of Knowledge and Skills
(OAKS) test scores were similarly analyzed, no effects were
found for the high schoolers. However, significant treatment
effects were found for the whole group (β = 1.26, p = .05)
and the middle schoolers (β = 1.69, p < .05). Differences
in the results were found to be related to implementation fi-
delity but not to attendance at PD sessions and number of

years of teacher experience. In Year 5, district personnel im-
plemented the Xtreme Reading Program in 10 ten additional
schools. They included all eligible students in the program
instead of randomly assigned students. Thus, data analysis
was not conducted for Year 5.

A State Project

On the opposite coast, several schools in one state have eval-
uated the effects of the Xtreme Reading Program over multi-
ple years led by the state department of education (Boudah,
2018). During the 2013–2014 school year, for example, five
middle schools and one high school, representing 23 Xtreme
Reading classes with 223 students, contributed data to the
evaluation. The results showed that students’ scores on the
posttest of the GRADE and on the Test of Silent Contex-
tual Reading Fluency (TOSCRF; Hammill et al., 2006) were
significantly higher than their scores on the pretests. With
regard to the students’ performance on the subtests of the
GRADE (sentence completion, comprehension, vocabulary),
the students’ posttest scores on the GRADE subtests were
significantly higher than their pretest scores on the respective
subtests. When student scores were analyzed separately for
the students with disabilities, the results showed that these
students performed significantly better on the GRADE and
TOSCRF posttests than on the pretests (p = .0001 in both
cases).

Also related to schools in the same state, Boudah (2022)
recently reported Xtreme Reading results from seven teach-
ers’ classes in six middle schools in two districts. All the
teachers participated in PD and received ongoing coaching
and support throughout the year. The 141 students included
10 students with disabilities. Again, the students’ posttest
scores on the GRADE and on the TOSCRF were significantly
higher than their pretest scores. This was also true for each
GRADE subtest. The mean grade-equivalent (GE) gain was
1.0 GE on the GRADE and 2.4 GE on the TOSCRF. Similar
significant results were found for the students with disabili-
ties on the GRADE, but not on the TOSCRF.6

Although these scaling-up studies have shown positive
results, they have their limits. The main limitation is that
no experimental controls have been applied. No compari-
son schools were involved in the studies, nor has random
assignment of students been used. Additionally, the teachers
were responsible for testing the students at the beginning and
end of the year, and no implementation data were collected.
Nevertheless, these studies are interesting because they are
probably typical of the kinds of evaluations a state or a dis-
trict might implement in order to make decisions about what
interventions to use in the schools.

DISCUSSION

In summary, this article chronicles the initial development
and validation of some of the components of a comprehen-
sive reading program that represent examples of the kinds of
research that has been conducted and which illustrate how
research has led to practice. It also summarizes the results
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of some of the scaling-up efforts that have been conducted
related to the program. Additionally, some of the lessons
learned throughout the 40+ year process of building an in-
tegrated and comprehensive reading program and the issues
related to the research have been discussed.

One factor that characterizes the research that has been
reviewed here is that it was conducted in schools under typ-
ical school conditions. Certainly, any type of research in the
schools today is difficult. Small studies on individual com-
ponents are difficult to conduct because instructional time is
limited, and school personnel do not want to squander it on
an unproven intervention. However, once approval has been
obtained for a study, the researcher usually has some control
over how and when the instruction takes place. Instructional
fidelity can be documented while the instruction is provided.
Outcome data can be gathered with some sense of surety by
having unbiased individuals administering the assessments
and by determining the reliability of the scorers.

In contrast, scaling-up research projects are fraught with
challenges at every turn (e.g., Dillenbourg, 2017; Glennan
et al., 2004a, 2004b; Quint et al., 2005). By design, they in-
clude lots of teachers and schools across several years. Based
on the observations of the author of the current article while
taking part in many such efforts, administrative and insti-
tutional complexities abound when undertaking a scaling-
up effort. School administrators who originally approve the
project may change their minds or even leave the district.
Principals may assign teachers to teach the program who do
not want to teach it or have no experience related to the in-
tervention or the type of teaching involved. Sometimes, ad-
ministrators assign a poorly performing teacher to teach the
program to minimize that teacher’s contact with larger num-
bers of students. Principals are unwilling to insist that teach-
ers fully participate in the professional development sessions
and implement the program as designed. Principals often do
not attend PD sessions to learn about the intervention, nor do
they conduct classroom observations. Teachers sometimes
refuse to be observed in their classrooms and meet with in-
structional coaches, citing labor-union rules against meeting
before and after school hours. They only implement parts of
the program, and do not implement those parts with fidelity.
Teachers may even interfere with the gathering of outcome
data. The wrong students are assigned to the classes and in
larger numbers than can be effectively taught. When these
challenges have not been properly addressed by evaluators,
proper conclusions cannot be drawn from the data.

Nevertheless, despite these challenges, the research re-
sults reported in this article and elsewhere yield some in-
sights related to the Xtreme Reading Program. First, empiri-
cal research studies conducted on individual elements of the
program have been methodologically sound, they have been
published in peer-reviewed journals, and they have shown
that student reading performance significantly and substan-
tially improves as a result of students learning a single read-
ing strategy. As a point of fact, the reading gap has been
narrowed or closed for students taking part in these stud-
ies (e.g., Fritschmann et al., 2007a; Lenz & Hughes, 1990).
Second, although the results of scaling-up efforts have been
mixed (e.g., see Bouley et al., 2015; Somers et al., 2010;
Sprague et al., 2012), and the experimental controls have

been lacking in some cases, some of the findings have re-
flected positive gains (Boudah, 2022; Faddis et al., 2011),
and they have been reflected in standardized and state com-
petency test scores. Fourth, the results of the program appear
to vary considerably across teachers, with some teachers’
students making mean gains of as much as 2.9 grade levels
per year and others making mean gains of about one grade
level; these differences among teachers and these gains have
been replicated across districts and states. Such outcomes
reflect the efficacy of the intervention in real classrooms by
real teachers who have had very little support or supervision.

Certainly, no one would claim that the scaling-up evalu-
ations of the Xtreme Reading Program have been adequate
tests of the program’s effects, nor would anyone claim that
the evaluations are without limitations. Although the Port-
land project involved random assignment of the students
to an experimental and control group within each school,
the poor implementation reports and mixed results between
the middle and high schoolers are concerning. Whether
this difference is related to poorer implementation at the
high school level or the age of the students is not known.
Since other projects (e.g., Boudah, 2022; Faddis et al., 2011)
yielded positive results in high schoolers, poor implementa-
tion is the likely culprit. Nevertheless, the studies in which
only pretest and posttest scores were reported with no com-
parison schools included are problematic and cannot be re-
lied upon as the only data supporting the Xtreme Reading
program.

This review of the 40+ year process of building a com-
prehensive reading program for secondary struggling read-
ers yields plenty of areas where researchers and fund-
ing agencies can make improvements in future scaling-up
projects for any intervention. A number of factors can in-
crease the probability of success. First, feedback from the
teachers indicated that targeted materials need to be created
that make the instruction very easy for new teachers. Teach-
ers should not be required to find and compile reading ma-
terials for their students that match the reading skills being
taught. All the materials should be provided along with les-
son plans and other guides. Funding agencies need to sup-
ply enough funds that incentives can be provided to school
personnel to ensure fidelity of implementation across all di-
mensions of the program. Administrators need to be given
incentives to attend PD to learn about the program and how
to monitor its implementation. They also need to receive in-
centives to ensure that they are responsible and accountable
for ensuring that teachers attend PD and implement all parts
of the program with fidelity. They need to ensure that the
teachers and students selected for the program are appro-
priate for the program and that the correct number of stu-
dents are assigned to each class. Teachers need to be given
detailed and frequent feedback on the quality and quantity
of their instruction tied to incentives for implementing the
program, staying on pace, covering all components of the
program, and realizing student growth and mastery. Fidelity
data need to be collected on the quality of teachers’ presen-
tation of the lessons, the percentage of lessons implemented,
whether mastery is being required, and the accuracy of the
scoring and feedback provided by the teachers. Outcome
data should be gathered by personnel not associated with the
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school or the program developers. Incentives should be given
to students to perform at their best to equal or “beat” their
pretest scores to eliminate insincere attempts on the posttest.
Ways of analyzing the outcome data need to be used that
are tied to teacher implementation levels and related to indi-
vidual student performance by those students for whom the
program was designed. Compiling all the student data to-
gether regardless of whether a teacher has implemented the
program should not be done. Understanding the individual
gains students can make is important when trying to close
the achievement gap. Additionally, proper controls (e.g., ran-
dom assignment of students to the intervention) need to be
included to ensure that the studies are accepted by the re-
search community. Other factors such as ensuring that teach-
ers have autonomy in choosing to participate in the program
might also be important (Deci, 2009). Indeed, some leaders
in the scaling-up field have suggested that a new scaling-up
model needs to be adopted; such a model would involve an
interactive process that takes into consideration all the fac-
tors mentioned above as well as the alignment of policies and
infrastructure to ensure the system supports the educational
innovation (Glennan et al., 2004a, 2004b).

Notably, the Xtreme Reading Program is not the only
secondary-level reading program that has been studied. Nu-
merous other studies have now been completed on other
reading interventions at the secondary level (see Baye et al.,
2018; Slavin et al., 2008, for reviews). Some of them fo-
cus on reading skill/strategy instruction (e.g., Schiller et al.,
2012; Vaughn & Fletcher, 2012; Vaughn et al., 2013), while
others focus on the method of instruction (e.g., technol-
ogy [e.g., Shannon & Grant, 2015], intensive group in-
struction [e.g., Lang et al., 2009], or cooperative learning
[e.g., Stevens & Durkin, 1992]). Although the effect sizes
achieved in some of the studies are comparable to those in
the scaling-up studies reviewed here, there is no standard set
of parameters on which the interventions and studies can be
compared. Even though two studies have achieved an ef-
fect size of .09, no one really knows what that means in
terms of student gains within individual teachers’ classes.
Although suggestions have been made about principles to
follow when scaling-up interventions (e.g., Baker, 2004; i3
Community, 2017; Quint et al., 2005), whether these princi-
ples have been followed is unknown. Furthermore, the ac-
tual meaning of significant differences and effect sizes in
terms of the quality-of-life factors important in raising a stu-
dent’s reading level is not clear. There is no way of knowing
whether the achievement gap has been closed in a meaning-
ful way by these interventions such that students can succeed
in high school and beyond. Whether certain levels of statis-
tical significance and certain effect sizes translate into the
ability to perform in high school courses is anyone’s guess.
When the field identifies standard parameters related to im-
plementation, outcome data, and data analysis, the results of
these comparisons may become clear.

In sum, the research community needs to learn from the
experiences that have been derived from the scaling-up ef-
forts of the past. Teachers should not be expected to teach
intensive and explicit programs aimed at helping students
close the deficit gap without appropriate professional learn-
ing experiences and supervision, including accountability

checks. Such supervision needs to ensure that all parts of
the program are being implemented in the proper order and
at the proper pace at a high level of quality. Evaluators and
educators need to stop assuming that implementation is tak-
ing place and do more than rating in a global way whether it
is taking place. They need to stop assuming that content-area
secondary teachers can be expected to teach reading to stu-
dents with severe reading deficits without considerable buy-
in, professional development, detailed feedback, and incen-
tives.

Perhaps scaling-up efforts can take place in phases with
only small numbers of teachers and classes being monitored
at first until the training and implementation aspects of the
project have been ironed out. Perhaps fewer numbers of com-
ponents are needed to achieve the same results.7 Perhaps try-
ing to remediate all of a student’s deficits in one year is not
practical. Perhaps students can be taught in two years and
followed into additional grades to determine the effects on
their performance and longevity in school. Perhaps teach-
ers who have the most success can be studied to determine
what sets them apart from other teachers. Once some of these
issues have been addressed, larger numbers of schools can
be included in scaling-up efforts. Only then will adequate
scaling-up efforts be achieved with a complex, multicompo-
nent intervention aimed at closing the achievement gap.
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Notes

1. Low achievers were defined as students who had
failed at least one required course in the most recent
quarter and who scored below the 33rd percentile on
the most recently administered standardized test.

2. To view the chart, go to https://charts.intensive
intervention.org/aintervention and look for the strate-
gies listed under “Learning Strategies Curriculum.”

3. As the strategies are described here, citations pertain-
ing to the research and theory upon which each strat-
egy was originally founded are included.

4. SWDs = Students with disabilities enrolled in regu-
lar English classes.

5. These analyses were calculated after the original re-
search article was published.

6. Based on these and other positive results from other
districts, the state started up 40 new Xtreme Read-
ing classrooms by providing professional develop-
ment workshops to teachers during the summer of
2021 (Leitzel, 2022, personal communication).

https://charts.intensiveintervention.org/aintervention
https://charts.intensiveintervention.org/aintervention
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7. In fact, the Xtreme Reading Program schedule has
been changed for the first year of implementation be-
cause repeated experience has shown that the num-
ber of strategies scheduled to be taught was too large
to fit into the first school year. Two strategies were
eliminated for the first year for a teacher: the LINCS
Vocabulary Strategy and the Visual Imagery Strat-
egy. They can then be added into the second year of
implementation.
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