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APPLIED COGNITION IN READING: AN ANALYSIS OF
READING COMPREHENSION IN SECONDARY
SCHOOL STUDENTS

by
Joshua A. Cuevas
ABSTRACT
This research sought to add to a body of knowl¢dgeis severely underrepresented in
the scientific literature, reading comprehensiosenondary students. Chapter 1
examines the current state of literacy in the mégipublic schools and the consequences
that arise if students leave high school with irtpdge reading skills. It discusses the
neurological processes involved with reading amsltpahat independent silent reading
(ISR) combined with scaffolding techniques may grow be an effective method for
addressing reading comprehension. The review alglyzes the components believed to
be essential to reading, including vocabulary dgwelent, prior knowledge and
background information, inferencing and predictiang cognitive and metacognitive
strategies. It argues that technological tools meye the potential to address these
components within the framework of ISR. Chapteefads the experiment that tested
these hypotheses. The study implemented an ISRgrogcross a 5-month semester in a
public high school and included 145 participantsrfmine 18' grade literature classes.
The control group took part in no ISR, one treathggaup participated in weekly ISR
read from a textbook, and another treatment graupgpated in weekly ISR read from a
computer module designed to address the compoatrgading comprehension.
Students were measured on multiple achievementrextidational assessments. Results
indicated that students from the ISR groups madatgr gains than the control group in

total reading ability, reading comprehension, efidaurse reading scores, and



success/ability attribution, but no differences gged on the vocabulary assessment. The
computer module ISR group performed similarly instn@spects to the textbook ISR
group, but students in the computer module ISR gioareased in their reading
motivation and scored better on the individual nreg@ssignments, suggesting the
cognitive tools assisted them in understandingipevaterial at hand. This research
offers much needed data on secondary studentshgeadhievement and motivation, and
provides evidence for one method, ISR, that hapdtiential to address development in

these areas.
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CHAPTER 1
AN EXAMINATION OF READING COMPREHENSION IN SECONDAR SCHOOL
STUDENTS AND METHODS FOR ADDRESSING
ITS DEVELOPMENT: INDEPENDENT SILENT
READING, SCAFFOLDING,

AND TECHNOLOGY

While some in the field of literacy contend thagrd is no literacy crisis in the
United States (Gee, 2008), the statistics poistagnation and should at least be cause
for serious concern. Consider that 90 million aglalte functionally literate at best
(Collins, 2006). Those 90 million adults comprigary half of the adults in the United
States, and they score in the two lowest levefamdtional literacy (Hock & Mellard,
2005). Sixty percent of the Americans who fall itiics category are between 16 and 55
years old and make up a large portion of the naiworkforce. This trend has been
noted by businesses, post-secondary institutionspa both national and international
assessments, all of which have determined thahtéigh school graduates cannot
sufficiently comprehend complex written informati@iiasselbring & Goin, 2004).

The limited literacy levels of such a vast swatlthe nation’s people are
associated with a number of social ills. Accordioghe United Nations Human Poverty

Index, of all the countries in the Western worltg tUnited States has the highest level of



poverty and income inequality, and one of the pnntietermining factors of the Poverty
Index is the percentage of adults lacking functiditeracy skills (Feng, 2006). In
addition, 75% of adult prison inmates are functlgnidliterate (Collins, 2006). The
implications of this information seem clear: A graamber of Americans today reach
only marginal literacy levels; the lack of suffiniditeracy skills can limit employment
opportunities, leading to greater poverty; and ¢hogh the lowest literacy levels and
least economic opportunity are more likely to ulitely be incarcerated.

Students are simply not acquiring the necessagimg skills before they leave
high school, regardless of whether they drop ograduate. One estimation is that 20%
of all 17-year-olds in America are functionallyitdirate and 44% of all high school
students are only semi-literate (Hasselbring & G8004). Another study noted that by
the 10" grade, only one third of U.S. students read piefity, with nearly half of all 17-
year-olds unable to read at tHe @ade level (Moss, 2005). Mainstream high school
students often do not have the higher order cogngkills for comprehending advanced
texts, with more than 90% of them functioning bektv advanced level in reading
(Alfassi, 2004). While the problem is widespreadhivi regular education, poor literacy
levels also fuel the increase in students relegatsgecial education classrooms, with
80% of all special education students placed irptiogram primarily because they have
not learned how to read (Collins, 2006).

Decoding is an essential basic skill that mustastered before more fluent
comprehension can occur, and many elementary teaders struggle with it
(Hasselbring & Goin, 2004). However, it appears instisdents have mastered decoding

by the time they reach secondary schools, as ineafund to be a major source of



comprehension problems in high school studentsniep & Azevedo, 2007,

Kozminsky & Kozminsky, 2001). Instead, the two desa effects on reading
comprehension were from vocabulary and backgrowmasdviedge, and other more
complex cognitive skills appear to be increasinglgessary as readers advance to the
secondary level. At the secondary level it beconmezessary for students to pool all of
their cognitive resources since the material isexsmphisticated and they are expected to
learn through reading in each content area, usuaihout any assistance in reading
comprehension.

The current situation in the United States proviglesd reason to study literacy
development or lack thereof in public school stugelfi students cannot read it limits
their capacity to learn academic material acrosstintent areas and can undermine the
development of certain higher order intellectuallskThis, in turn, may limit their
ability to function self-sufficiently and producély in modern society. However, while
empirical studies on elementary students and cek#gdents are abundant, there are far
fewer on high school students, who present a @iffeproblem. Elementary instruction
entails basic functions such as decoding, and el@anestudents’ abilities are more
similar, as variation certainly increases with aga.the other hand, college students tend
to be more motivated since their schooling is mohpulsory, and their reading ability is
more highly developed. In contrast, secondary stisleeading ability varies widely;
they are taking part in compulsory schooling, oséow low levels of motivation, and
yet are expected to develop complex reading skiths.many of these students, high
school is the last time in their lives they wilMeathe opportunity to systematically

improve their limited ability to read.



Theoretical Models and Neuroscience

One theoretical basis for addressing reading congm&on may be traced back
nearly 2,500 years to Plato’s Mental Discipline d@iye which asserts that the mind is
like a muscle that must be exercised in order tmbe strong and function optimally
(Tracey & Morrow, 2006). This would place cognitidevelopment in the experiential
realm, based primarily on environmental factors thanforce skills. According to this
model, inherent verbal intelligence would be lespartant than repetition and practice.
Students who read more often and who read moreriaadgerall would perform better
as their associated cognitive functions improved wupractice. If Mental Discipline
Theory is in fact an accurate model, it providepéhtor millions of students and teachers
because it suggests shortcomings in literacy caddeessed through resiliency and
perseverance.

However, the premise of Mental Discipline Theosslin stark contrast to that of
Cognitive Efficiency Theory, which suggests thatgaage facility is not as influenced
by experiential factors as previously believed (Ringham & Stanovich, 1997).
According to Cognitive Efficiency Theory, it is nsblely exposure to vocabulary and
text that promotes literacy, but instead, an inhebélogical element drives the pace and
breadth of all language development. Those indalslwho have higher IQs process
language more efficiently during all stages of,ldad therefore their abilities compound
and build to a point that they surpass other laehted students in every linguistic area.
Students with strong early verbal ability wouldrleanore vocabulary and concepts early,

which would in turn allow them to continually intege newer and more advanced



material while others still struggled with basiodgmage development, and the gap would
consistently widen.

Both Mental Discipline Theory and Cognitive Effinigy Theory may be accurate
models and may work in tandem to advance or impegtacy acquisition. For instance,
if a student has a limited IQ and limited verbaélhigence, that student may need extra
practice just to reach a literacy level equivater&inother student with higher functions
in those areas. But for the first student, a lowal@ low verbal intelligence may be
motivating factors to becomessengaged in literary activities, thereby expandheg
chasm between the two students. A combinationgii-tevel inherent traits and
willingness to read in some students, and low-l@vstrent traits and reluctance to read
in others would produce the massive discrepanniasademic achievement we
commonly see today.

Evidence for Cognitive Efficiency Theory emergedentCunningham and
Stanovich (1997) conducted an extensive longitudinaly over the course of 10 years
and found that*Lgrade reading performance was a significant ptedaf later
comprehension. Essentially, the students who shdwgddperformance very early in
school increasingly showed higher performance thinathe 11 grade. This biological
model provides less hope that students can sulabtamnprove their literacy levels over
time. However, in the same study, the researcloersdf an equally important factor in
reading comprehension: Reading amount, or expdsyyent over time, was also a
strong predictor of comprehension, declarative Kedge, and verbal ability. This was
the case even after general ability had been dtedrtor statistically. So while it appears

that children who have high 1Qs and substantidb&keability early in life do indeed have



a distinct advantage throughout schooling, exposutext can have a vital impact and
may help to mitigate the effects of early readirf§atlties.

Still another theoretical model, the Parallel Digited Processing Model, draws
on neuroscience and lends support to both Mensdipline Theory and Cognitive
Efficiency Theory (Tracey & Morrow, 2006). This maldholds that as the frequency of
connections between functioning parts of the biraneases, so does the strength of the
connection. The occipital, temporal, and pariedbek of the cerebral cortex work
together to perform reading tasks. As they functepetitively to perform similar tasks,
it should increase efficiency and the ability torguete those tasks. The result of this
would be increased fluidity, and ultimately, impeavcomprehension over time.

In recent years neuroimaging techniques such ag@ogmission tomography
(PET) and functional magnetic resonance imagindgRfivhave provided a more precise
explanation of the processes that take place ibithi@ during reading and other
language processing. Language functions, inclugiegory of words and verbal
encoding, occur predominantly in the left hemispharthe cerebral cortex (Narmore &
Hopper, 1997; Schacter, 1999). The occipital lotr@rols vision and would be the first
cerebral area activated during the reading prosassge graphemic symbols must be
visually translated into words and sentences bef@aning can be understood. The left
parietal lobe allows words to be held in workingmoey while the individual strives for
comprehension (Schacter, 1999). The left tempots is activated when words are
encoded into long term memory. These three lobek Wwgether in a circular manner to
continually absorb, process, and encode informamthat new information can be

captured while previous information is simultandpleing integrated and stored.



While this process had been thought to be primagilgted to decoding, a recent
study on secondary students showed that it make&sra significant contribution to
syntactic processing, and therefore comprehensloisgrove & Garton, 2006). Sixty
13-year-old students were administered a battesyasfdardized assessments designed to
measure reading comprehension, phonological primggss/ntactic processing, and
working memory. Earlier theoretical models suggésitat working memory functioned
with the left occipital, parietal, and temporal ésbduring reading to allow for
phonological processing, essentially to hold vigyahbols and sounds in mind while
other symbols were being processed. However, searehers found that working
memory significantly predicted syntactic processimgt had no relationship with
phonological processing. Additionally, both phorgit@l processing and syntactic
processing predicted comprehension, but syntaobicgssing contributed a greater
proportion. This implies that working memory playsmited role in decoding but a
much stronger role in syntactic processing, andgequently reading comprehension. It
also raises the troubling proposition that deficies in working memory are at the heart
of some students’ comprehension problems. Whagjptears that mnemonic strategies
can increase working memory capacity in limitedlated scenarios such as
remembering strings of numbers, for the most parkimg memory function is believed
to be a fixed ability (Parker, Cahill, & McGaugtQab).

Ultimately, in the left cerebral hemisphere, thageas, the occipital, parietal, and
temporal lobes, work together to allow readingéms$pire. Then many other areas in the
brain are activated depending on the content ofetieand the concepts and images it

triggers. The Parallel Distributed Processing Maserts that as these cerebral regions



are repeatedly activated in unison, the biologiclaémical, electrical, and cognitive
connections between them improve and efficiencyeia®es, making the process easier
and more fluid over time (Tracey & Morrow, 2006).

A number of studies have supported Mental Discgliheory and the Parallel
Distributed Processing Model as they relate toditg and the extent to which repeated
cognitive activity can improve comprehension. Hém&®y and Goin (2004) found that
the factor that correlates most directly with regdtomprehension level is the number of
books read and the amount of time spent readinthr@uWigfield, Metsala, and Cox
(1999) conducted a study witff35", 8", and 18 graders to examine the effects of
reading amount and motivation on text comprehensioarder to isolate the variables of
interest, they controlled for two factors: previdegels of achievement and prior
knowledge. After controlling for these critical amates, they found that motivation
positively correlates with the amount of text studeread and that the amount of time
spent reading outside of school positively coredatith text comprehension. To date,
reading practice, especially practice in differgabres, has consistently been associated
with high literacy achievement in adults (Traceyw&rrow, 2006).

Independent Silent Reading

While having students increase their time sperdingawould appear to be an
obvious way to address literacy shortcomings, theeat lies in ensuring that students
follow through with their reading. There is ovenihang evidence that the vast majority
of students do not and will not read at home (M2335). Yet in an extensive
observational study, Goodlad (1984) came to thelosion that there was a shockingly

small amount of time in school that students weigaged in actual reading and writing.



More than 20 year later, Moss (2005) noted thatesits continue to do little textbook
reading in school. If this is true, it would hetpeaxplain the current stagnation in literacy
levels; students are simply not reading, eithdrome or in school, and they are not
strengthening the connections in the brain thatat@ated during reading. Under any of
the three previously mentioned theoretical modaswould cause profound stagnation
in language and literacy development and leads® lkarning in most academic areas,
since almost all content areas rely heavily oniread

Many experts in the field contend that in-schoaldieg can be used to help
increase reading ability (Burke, 2000; Connor, N&an, and Petrella, 2004; Garan &
DeVoogd, 2008; Guthrie, et al., 1999; Ivey & Broadd2001; Kelley & Clausen-Grace,
2006; Tracey & Morrow, 2006; Trudel, 2007). Youngardents are more likely to take
part in sustained silent reading (SSR), a methatiahows them to choose their own
reading material and read silently in class foetaasnount of class time. Traditionally
there is no assessment component to SSR, ancetdomm afforded to students during
the process is thought to increase motivation,neixtension, reading ability. In later
grades, when subject matter becomes more specdistadents are required to study the
same material, a more content-oriented form ofpedeent silent reading (ISR) is more
likely to take place. In this method students real@pendently and silently in class, but
they normally read the same assigned material wieieltes to a broader thematic unit
that in turn ties into the larger curriculum. Asseent components are more common at
this level, as the reading material is often tedpecific curricular standards. ISR is the
more general term of the two because it may ta&eeplvith assigned readings or with

readings chosen by students and there may or ntdyerem assessment component,
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whereas SSR is predominantly a free-reading pevitddno assessment, and as such is
more narrowly defined. Therefore, the term ISR Wwélused in the subsequent discussion
because its more general definition encompassésnbethods.

Burke (2000) describes ISR as one of the mosttfiemeans of improving
students’ reading capacity at any grade level. M28685) maintains that involving
students in ISR time has been shown to increaseashent. There is support that
increased in-school reading, particularly silemtdiag, has a large effect on subsequent
text comprehension ability. As noted, in both elatagy and high school students,
amount of reading time significantly predicted grusitively correlated with reading
comprehension, even when previous achievement iomidkpowledge were controlled
for (Guthrie, et al., 1999). In another study, l€gland Clausen-Grace (2006) focused on
ISR in 3% grade classrooms and found that there was a stamejation between time
spent reading and reading achievement levels. $peat reading in school was linked to
higher performance on standardized measures ohgeadmprehension.

The potential benefit associated with increasedinggtime is promising from the
perspective of neuroanatomy as well. fMRIs, whiagrasure brain activity by gauging
blood flow in active regions, have indicated that® reading centers of the brain that
previously had limited function are stimulated autivated, the results are long lasting
and those areas continue to function well yeaes [d@racey & Morrow, 2006).
Essentially, when those centers are “turned ony thad to stay on. This would suggest
that experiential factors such as consistent regaativity may have positive long-term

biological effects on the brain.
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While there is support in the literature for theéfits of increased exposure to
text and sustained reading over time, it shoulddted that many of the scholarly articles
and chapters on ISR are observational in natusengiglly the testimonials and reports
of practitioners and experts in higher educatioglaRvely few true experiments on in-
class sustained reading have been published amdi@wer that deal with ISR at the high
school level, and this has been a source of coatsyv A number of educators have
taken issue with the influential National Readirsm® (NRP) report released in 2000
(Garan & DeVoogd, 2008; Trudel, 2007). The repetednined that there was not
sufficient scientific evidence to conclude that ISRin effective intervention strategy.
The following is an excerpt from the report thasch&es the status of empirical research
on independent silent reading (NRP; National lostiof Child Health and Human
Development, 2000, p. 13):

...there is still not sufficient research evidencéoted from

studies of high methodological quality to suppbe tdea that such

efforts reliably increase how much students reaithar such

programs result in improved reading skills. Givka éxtensive use

of these techniques, it is important that suchaetebe conducted.

It should be made clear that these finslihg not negate the

positive influence that independent silent readirayhave on

reading fluency, nor do the findings negate thesiolgy that

wide independent reading significantly influencesabulary

development and reading comprehension. Ratheg drersimply

not sufficient data from well-designed studies tapaf testing

guestions of causation to substantiate causal slaimin sum,

methodologically rigorous research designed tossstee specific

influences that independent silent reading prastice/e on

reading fluency and other reading skills and th&ivaton to read

has not yet been conducted.

Garan and Devoogd (2008) and Trudel (2007) argatethie NRP’s findings have

been misinterpreted to mean that ISR is not beiaéf@ students, when in fact, the report

explicitly stated that there have not been enougleemental studies on ISR to make a
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sound determination of its effects. The implicatvess that more studies are necessary,
not that a conclusion had been reached. Due tartisisiterpretation, some school
districts have come to abandon the method withefficgeent cause, despite some
empirical evidence and much observational evidémaeshows a positive correlation
between time spent reading and improved compretensi

Both Garan and Devoogd (2008) and the authorseolNRP report acknowledge
the methodological difficulties of conducting lotgiinal action research in public
school classrooms with the litany of variables iwed. Ethical issues also arise if
researchers must make the choice to deny a cgrop access to in-class reading time.
It would seem irresponsible to create a scenanehith some students were directed to
readless However, if the nation’s struggles with readirmgnprehension are to be
addressed, experimental studies using quantitate@sures must be conducted with
promising intervention methods. One solution maydoese classes that do not normally
engage in ISR as part of their regular instructierthe control groups. It would not be
difficult to locate such classes because most skggrieachers do not use ISR as an
instructional strategy since high school languatetaachers tend to be content
specialists who focus on literature and devotetéthenergy, if any, to reading
instruction (Jones, 2006).

Students also appear to favor ISR. Ivey and Broad2d01) conducted a survey
with a massive sample of 1,765 middle school stigdenascertain what their preferences
were for literacy instruction. A solid majority tife students (65%) felt that silent
reading worked best. In spite of this, studenteregl that text-based extension activities

far outweighed time spent actually reading. Considethese findings that students also
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see ISR as a productive activity and that othezaresh has shown a link between
increased reading amount and comprehension, onke \Wwaue to ask why the method is
not used more consistently by language arts teacBarce in-school, silent reading
holds the potential to have a substantial impaditeracy development for millions of
students in public schools, there is great neeériguirical experimentation on the
technique. Longitudinal studies that measure thg-term effects that ISR can have on
global comprehension would be invaluable to thielfie
Scaffolding and Layered Instruction

Another theoretical device that may assist in dgvielg reading comprehension is
the use of scaffolding (Vygotsky, 1986) or addegkta of cognitive tools to assist in
learning. Cognitive tools are defined by a numbdunctions: They are instruments or
techniques that enhance cognition, guide cognfireeesses, extend intelligence, assist
learners in accomplishing complex cognitive tasks$,as intellectual partners with the
user, engage the learner, and facilitate critis@king and higher-order learning (Liu &
Bera, 2005). According to Vygotsky (1986), the gesaamount of learning occurs
within the zone of proximal development. This isamea that students function in when
they work to complete tasks that would normallyobéside of their ability level, but that
can be accomplished with the aid of others or aultht learning apparatuses. Once
students are able to accomplish the tasks onalagir the helping devices are removed,
as they are no longer needed, and other scaffoddsud in place for even higher level
tasks. Any strategies, techniques, or devicesstinalents are taught, encouraged to use,

or supplied with qualify as cognitive tools andfémlaling mechanisms.
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Combining strategies during in-class reading imt@mpt to create layers of
cognitive tools was shown to be beneficial in impng the level of complexity of
reading comprehension in mainstreafre@d 18" grade students (Alfassi, 2004).
Students in the treatment group were taught t@zatd combination of four strategies:
generating questions, summarizing, clarificationvofd meanings, and prediction. The
dependent variables were comprehension perform@amcassroom-style and
standardized reading tests that assessed textigxgakt-implicit, and script implicit
understanding. Text explicit questions measuredvkedge level comprehension; text
implicit questions measured higher order thinksugh as inferences that related
different parts of the text; and script implicitegtions measured higher order thinking
that necessitated the use of inferences to retaiekmowledge to the text. Ultimately,
the treatment group showed significant improvenoeniboth the standardized and
classroom assessments, as well as all three lelvatederstanding.

If a combination of intervention techniques candfgrstudents, then the question
becomes, what scaffolding layers should be used@eper look into the various
components of reading comprehension relevant tio $oool students appears to be
warranted. Since decoding has not been found torhajor source of comprehension
problems in high school students (Cromley & Azeve2liD7; Kozminsky & Kozminsky,
2001), instruction should target higher level coem@nsion skills. Cromley and Azevedo
(2007) conducted an extensive analysis of recendiest in order to create a theoretical
model for reading comprehension. That model was tested in a varied sample of 177
high school students. While other factors that baldiscussed later did have significant

direct effects on comprehension, basic decodingdigda finding consistent with other
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literature. Instead, the two greatest effects awlireg comprehension were from reading
vocabulary and background knowledge.

Cromley and Azevedo’s (2007) model is importantduse it was created as a
result of a meta-review before being used to testdentral variables of reading ability:
background knowledge, inferencing, cognitive andamegnitive strategy use, reading
vocabulary, and word reading. They found that thes@bles did have a substantial
impact on reading, but while the correlation bemve®rd reading and comprehension
decreased with age, the correlation between baakdriknowledge and comprehension
increased with age. This would suggest that degpallity among students equalizes to
some extent as they increase in grade level, biiother factors emerge which are
essential to their ability to understand text asthlevels. So while students with less
proficient reading ability appear to catch up imgobasic areas, they continue to lag
behind in the more sophisticated requirementsgshdace in high school.

There is broad support in the literature for folithe factors Cromley and
Azevedo (2007) examined, which are very similathtwse tested by Alfassi (2004). The
following are widely believed to be essential tgnoving reading comprehension in
adolescents and adults: 1) improving vocabularya@si, 2004; Cromley & Azevedo,
2007; Leone, Krezmien, Mason, & Meisel, 2005); @pipknowledge and background
information (Cromley & Azevedo, 2007; Snapp & GlovE990; Thompson, 1997;
Thompson, 1998; Tracey & Morrow, 2006; Tyler, Degn& Kinnucan, 1983); 3)
inferencing and prediction (Alfassi, 2004; Crom&yzevedo, 2007; Dewitz & Dewitz,
2003; Hock & Mellard, 2005; Klin, Murray, Levine, &uzman, 1999; Kozminsky &

Kozminsky, 2001; Lea, Mulligan, & Walton, 2005); @)gnitive and metacognitive
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strategies such as generating questions, answepigggions, summarizing, and
paraphrasing (Alfassi, 2004; Cromley & Azevedo, 20Dewitz & Dewitz, 2003;
Dunlosky & Lipko, 2007; Guthrie, et al., 1999; HokkMellard, 2005; Kozminsky &
Kozminsky, 2001; Snapp & Glover, 1990).

These four components correspond with the thresldenf text representation
widely thought to be involved in text comprehensithre surface structure, textbase, and
situational model (Holsgrove & Garton, 2006; SalomeiKintsch, & Fajardo, 2005;
Thiede, Anderson, & Therriault, 2003; Wolfe, 20@waan, 1994). The surface structure
is associated with the exact form of the text,udaig wording and syntactic features,
and relates to the specific vocabulary of a teke fextbase entails the direct meaning of
the text- the literal, overt semantics represengmdcan be accessed through
summarizing, paraphrasing, and questioning. Thesdnal model involves a broad,
complex view that includes the reader’s knowledgseband cultural perspective. Prior
knowledge, inferencing, and prediction apply to shigational model. Therefore, if a
scaffolding model could be developed that encongmhise four components
(vocabulary, prior knowledge, inferencing, and dtige strategies), it would also
address the three levels of text representation.

Vocabulary

Vocabulary, the first of the four components, woségm to have an obvious
effect on comprehension; if the readers do not ktit@meaning of the words, it would
be difficult for them to understand the larger nmegrof the text, even if they are skilled
at decoding words (Beck, Perfetti, & McKeown, 1982nnor, et al., 2004). But the

effect seems to be reciprocal. When students igerdgeir amount of reading, their
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vocabulary also appears to expand, and studertisawitore expansive vocabulary tend
to read more often and read more difficult matetltadreby expanding their vocabulary
to an even greater extent (Joshi, 2005). Alf€304) used a vocabulary component as
one of four instructional strategies to improvediag comprehension on both in-class
assessments and standardized tests with high sstuol@ints. She was able to show that
when combined with the other strategies, emphasigoabulary expansion increased
student reading achievement on both types of measur

In a study with elementary students, Connor, €28I04) found that there was a
positive correlation between vocabulary and readomgprehension level. More
importantly, these two factors also predicted latanprehension levels, indicating that
not only may the two be linked in current achievatnbut current vocabulary may have
strong influence in future learning as well. In gidd, the authors noted that students
benefited more in their vocabulary development winstruction shifted from teacher-
centered explicit instruction towards student-cexdemplicit instruction, which in this
case was accomplished through sustained indepesitimttreading. Given that the study
was conducted with elementary students, it isyikleat high school students, who are far
more adept at decoding, would benefit in vocabuteyelopment through SSR to an
even greater extent than the younger children did.

In another study with elementary students, Ouellgt006) examined whether
breadth and depth of vocabulary predicted readamgprehension. Breadth was judged to
be the general expansiveness of vocabulary, whkiphdwas the familiarity students had
with vocabulary that was highly specific to partanutexts. The results indicated that

both breadth and depth of vocabulary directly predi reading comprehension.
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Likewise, in an earlier study, Beck, et al. (198R%)nd that improvements in vocabulary
led to gains in comprehension in elementary stidéiven this dynamic, improving
vocabulary seems crucial to improving comprehendids also important to note that
vocabulary is best learned within the context téxd, as opposed to in isolation (Leone
et al., 2005). Both third and fifth grade studestiswed significant gains in reading
comprehension when vocabulary was addressed thiaargbxtually-based instruction
(Nelson & Stage, 2007). Students performed bettemawocabulary instruction was
linked to the meaning of the text rather than framisolated list of words, which is still a
common practice.
Prior Knowledge and Background Information

Encouraging student learning by connecting newrmétion to prior knowledge,
the second of the four essential components fopcehension, draws on
Associationism, another model dating to the timéhefancient Greeks (Tracey &
Morrow, 2006). This model contends that learniigetaplace when new ideas are
associated with existing ones, either by conti@stparison, or through simultaneous
occurrence. A later incarnation of Associationeh&na Theory, which asserts that
knowledge is organized in the brain in sophistidabeterrelated structures, with all
knowledge about a given topic being interconnestedweb-like fashion (Kozminsky &
Kozminsky, 2001; Merriam et al., 2007; Tracey & vtow, 2006). Without existing
schemas in place, it is believed to be more dilficulearn new material, as the level of
abstraction is much greater in this circumstante [Earner has no previous framework
on which to anchor the new concepts. In contrasgmstudents have comprehended text

and learning has occurred, it suggests that theg saccessfully incorporated and
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attached the new concepts to some existing schgiatainsky & Kozminsky, 2001).
Prior knowledge and increased background informatiich function in the form of
schemata, have been shown to consistently preatictarrelate with increased text
comprehension (Dinnel & Glover, 1985; Guthrie, letE999; Kozminsky & Kozminsky,
2001; Snapp & Glover, 1990; Tracey & Morrow, 2006).

Background knowledge was found to be an essargiaponent in reading
comprehension in a recent study on secondary dstsid€ozminsky and Kozminsky
(2001) conducted research with 205 high schoolesttgdto examine the effects of
background knowledge and strategy use on text celmgmision. The students were from
four different academic tracks: academic, semi-aoad, vocational, and special
education. They were tested on four different assests, including general knowledge,
reading strategies, and two reading comprehensgis.tThe test questions required them
to be able to summarize, generate questions, \clandwledge, and predict events.

Prior knowledge played a role in comprehensiorafbthe groups, and it
explained a significant portion of the gaps betwiengroups (Kozminsky &
Kozminsky, 2001). For instance, with more prior Wihedge, it appears that the semi-
academic group would have performed at a similall® the academic group. With
more prior knowledge, the vocational group wouldehperformed similarly to the semi-
academic group and so on. It is notable, howetaat,while prior knowledge was
important to all groups, the lower the level of greup, the more substantial and varied
the deficiencies were. The academic group had thet prior knowledge and used all the
strategies at their disposal; the semi-academigpyused strategies but lacked

background knowledge; the vocational group lackedreive background knowledge
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and used few strategies, as did the special educstiidents, who also had difficulties
beyond the scope of the study. Regardless, it Veas that background knowledge was a
major factor in text comprehension, which shoulgiave if background knowledge can
be extended.

Advance organizers help to supply background kndgéeand create schemata
by providing a conceptual framework and scaffoldimigrmation. This allows the reader
to anchor and organize information cognitively, @hin turn makes the information
more meaningful (Thompson, 1998). This is partidulanportant for poor readers who
are slower and less efficient at encoding verkarmation and who have difficulties in
organizing information, filtering out irrelevantfarmation, and isolating the most
important elements (Thompson, 1998; Tyler et &83). The advance organizer helps to
focus attention on the aspects of the text thatedb theme or to bits of information that
can be synthesized to reveal the greater purpoagassage. It can also provide
definitions and information on cultural aspectd tinay be essential to understanding.
For this reason, interventions designed to assisthema creation are likely to be most
beneficial to adults of limited verbal ability (Timpson, 1997).

Advance organizers precede more extensive infoomaind are defined as
having a high level of abstraction, generality, ardusiveness and as acting as a
scaffold for the incorporation and retention of endetailed information (Snapp &
Glover, 1990). It is important that the advanceaniger help to focus attention on the
material at hand, because unrelated prior knowldugeeader already retains can distort
comprehension when existing schemas override theepsing of new information from

the text (Kozminsky & Kozminsky, 2001; Dewitz & Déw; 2003; Thompson, 1998). In
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a case study conducted on a boy who could decdeetigely but had very poor reading
comprehension, Dewitz and Dewitz (2003) used ad®ibke qualitative method to
ascertairwhyhe came to the incorrect conclusions he did. Thapd that he had
difficulty with relational inferences, or cause agftect, and with integrating information
from different parts of a text. When the boy stleggo make these connections, he
would fall back on unrelated prior knowledge arabelrate excessively, ultimately
generating scenarios that were plausible but higfdgcurate. After this finding, the
researchers used the same method with nine otlidreshwho were having difficulties
with reading comprehension and concluded that Were processing text in a similar
fashion. All would rely on irrelevant prior knowlgd, which would divert their attention
and hinder more accurate interpretations.

Similarly, other researchers have found that iniobdry passages and simple
summaries can actually impair comprehension if thisiract the reader from the central
conceptual framework of the main passage. In aystuccollege undergraduates,
students who read only a main passage with no priormation outperformed those
who read a marginally relevant introductory pasgdg@mpson, 1998). Students who
read a true advance organizer before the main pastemwed the best performance, but
the point here is that some background knowledgarmeed be detrimental. In an
earlier study using advance material with undengades, Tyler et al. (1983) found that
poor readers tended to recall details at the expehgist and that simple advance
summaries where not effective in mitigating thisligem. However, advance organizers
meant to target gist did appear to be beneficighéosame readers. This would suggest

that prior knowledge can be a hindrance as walnagsset and that it is essential for the
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student and instructor to link the text with thghti prior knowledge. An effective
scaffolding strategy would help steer the readertds the schemata that legitimately
relate to the fundamental premise of the text.

Advance organizers have been shown to be effertiassisting with
comprehension in a number of studies. In a pagxpkeriments, Dinnel and Glover
(1985) assessed college undergraduates on a 13@passage and a longer 5000-word
passage using a range of different introductorgggss and advance organizers. On both
passages, the students who read the true advageaeizar prior to reading the passage
recalled the most information and showed the basipcehension. Similarly, in a series
of three experiments on middle school and collegellstudents, results indicated that
subjects who read and paraphrased an advance zeganior to reading a main passage
showed higher performance on reading comprehemssgis (Snapp & Glover, 1990).
Students from the treatment group were able to anbath lower order and higher order
adjunct questions more accurately and more tholgugh

In a series of three experiments on college levglents using both prose and
diagrammatic advance organizers, or graphic orgasizhe organizers were shown to
have positive effects on both high and low levelers (Tyler et al., 1983). High level
readers, who tended to comprehend gist regardfesmditions, recalled more details
after the use of advance organizers. Low leveldaesaalso recalled more details, but if
the organizer previewed the structure of the masspge, it helped them to capture the
gist as well. In addition, advance organizers Haeen shown to be advantageous to
adults of various ages, especially individuals Wativ verbal ability (Thompson, 1998).

College aged adults performed better on recalkta#ier reading an advance organizer
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and main passage, while older adults performe@bett recognition tasks under the
same circumstances. Both young and older adultslait verbal ability seemed to
benefit from the use of an advance organizer, siggethe effects are not age specific
and would apply to high school students with lowbat ability as well.

Inferencing and Prediction

Constructivism addresses the third reading compon&arencing and
predicting, because it posits that learning reghlsugh inferencing, the process of
mentally filling in gaps in information (Tracey & drow, 2006). Psycholinguistic
Theory also regards prediction as an integral fonaif reading, as readers make and test
hypotheses while they process text. Essentiallgry®mne must make mental connections
as they read, usually unconsciously, and thoseemtiams may be stimulated either
explicitly or implicitly by the text. These connemts differ from schema in that schema
connect to existing knowledge outside the scopgletext while inferences connect
concepts within the text or generate from the tierences were shown to be more
likely to occur and to assist in comprehension nvanen researchers created conditions
that were conducive to the creation of predictivieriences (Allbritton, 2004; Klin, et al.,
1999).

Lea, et al. (2005) studied the effects of caudakr@nces, predictive inferences,
and the span between scenario and inference gseindent variables on college
students’ comprehension while they read brief naegassages. A causal inference is
carried out when a set of circumstances is predemithin a text and the reader must
infer what has taken place because there is sorbgaity concerning the outcome. It is

after the fact. A predictive or forward inferensecarried out when a set of circumstances
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is presented and the reader must infer what widplea next. The distance in a text
between the relevant information and the pointlativthe reader must construct the
inference was examined for its influence. The reesas found that causal inferences
had a greater positive effect on reading comprabenghen the inference stimuli and

the related situation were close together in tke @istant inferences also had an impact,
but only when they were aided by contextual cuasttiggered a latent recollection of a
possible scenario.

In the same study (Lea, et al. 2005), predictivlooward inferences appeared to
offer a wider range of possibilities, because iadtef the readers drawing from a limited
number of conclusions based on prior evidence, lit@yed forward to a broad range of
events that may unfold in the future. For instameeisal inference questions tend to be
closed-ended: either one specific scenario traedpr another specific scenario
transpired, but the range is narrow and the paensate already defined. On the other
hand, predictive inferences are dependent on #aerss imagination and are open-ended
in nature. The researchers found that predictifer@mces were influential at greater
distances, concluding that the inference becanstaopthe readers’ mental
representation of the text and were carried forvilattie general conceptualization of the
passage, rather than in memory.

Essentially, a predictive inference becomes pahioof the reader perceives the
text. It is also important to note the distinctioetween memory and inference. Recall of
a concept is dependent upon an explicit statenfantRecall of text is necessary in
order to make an accurate inference, but an inéerena constructive process because

the reader is using logic to create new prospéetisdid not previously exist. However, it
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must be cautioned that predictive inferences alffey the possibility for distorted
comprehension. If the inference alters the readepsesentation of the text, but the
inference is highly incongruent with the actualrative of the text, the reader’s ultimate
perception may be equally imprecise (Dewitz & Dewi003).

It is likely that inferences are generated spordasky during reading. In a series
of four experiments, Klin, et al. (1999) showedtttumward inferences may be more
readily drawn than previously believed, even whenibference is not explicitly
apparent. Researchers tested a total of 154 caliledergraduates who read passages that
required inferences to be made. The conclusiotisetpassages were either predictable
and consistent with likely inferences the studéais made previously, neutral in regard
to predictability and consistency with the textjraplausible and contradictory to likely
inferences. Previously, some psychologists belig¢kiatlinferences were held only
briefly in working memory during reading and wouldt be applicable if there was
extensive distance in the text between the poiitifefence and the consequence of the
situation.

This study (Klin, et al., 1999) demonstrated tihat inferences were held in mind
for longer than a moment and were carried forwaybbd what would be regarded as
the normal capacity of working memory. In some sdbke inferences were maintained in
working memory and also encoded into long term ntgmanere they became part of the
readers’ mental representation of the text. Thggaificant because it suggests that
inferences shape understanding of the text as éewimoaddition, inferences were drawn
rather easily and appeared in neutral situatiocnsyedl as predictable ones. So readers

appeared to draw inferences on their own regaratesiscumstance or prompting, not
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just when the situations were obvious and speligdar the reader. Inferences were also
a factor in the contradictory situations, as theipi@ants showed hesitation at the
surprising incongruence when their early predicinferences did not match the
conclusion. At the point of the inference, the egdaas not encountered information to
devote to memory, but instead has constructed @&haodi made it part of his or her
understanding of the text (Lea, et al., 2005). Tuaustruction appears to be a powerful
feature in how a reader cognitively processeseake t
Cognitive and Metacognitive Strategies

The last of the four components includes cogniéimd metacognitive strategies
such as generating questions, answering quessansnarizing, and paraphrasing.
Paraphrasing has been shown to assist with encadomgnation (Dinnel & Glover,
1985; Snapp & Glover, 1990). In two experimentdweibllege students, Dinnel and
Glover (1985) found that advance organizers wereeratiective for reading
comprehension when the subjects were asked tolrasgthe information in the
advance organizer before reading the main pastageder for students to access the
prior knowledge made available through the advamganizer, students must learn and
remember the information so they can make usewafién the time comes. Paraphrasing
was believed to help the subjects encode the irdbom, which in turn assisted with
comprehension, because once the students encageddimation securely they had
schemata in place to attach the new concepts fnerteit to.

While Dinnel and Glover (1985) used paraphrasinigeip students encode
informationprior to reading a text, Thiede, et al. (2003) useddmeviated form of

paraphrasing to assist students with learaifter they had read a passage. Thiede et al.
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(2003) had students read passages and then gekeyat®rds associated with the main
ideas of the text, essentially a truncated versidhe paraphrasing process. The students
who generated key words after a slight delay wetegebable to monitor their own
comprehension and reread for clarity and showegteéerformance on subsequent
reading comprehension tests. In sum, the studdmisr@ad and then paraphrased main
ideas by generating keywords after a delay showpdrgr metacognitive monitoring,
metacomprehension, and achievement as measureading comprehension tests.

A multidisciplinary team of six experts in adulieliacy was recently assembled
from the fields of special education, speech dismdanguage development, hearing,
psychology, and educational research (Hock & Md|l@005). These content specialists
were given two goals: 1) to identify the readingngoehension skills that are most
important to adults, and 2) to identify the intartien strategies that research has shown
have been successful in adolescents and were ikelgttb be effective for adult
learning. The panelists identified strategy typed @ine applications of those strategies
before conducting a content analysis of items fommmon standardized tests, such as
the CASAS, GED, and NAEP. Then they determined wkicategies were most likely to
assist readers in meeting the cognitive requiresneetessary to process the particular
information. The consensus of the participants thasthe most important strategies for
promoting positive learning outcomes for adult e¥advere summarizing, paraphrasing,
self-questioning, and drawing inferences, althoighn be debated whether drawing
inferences qualifies as a strategy since it isnroflene spontaneously and unconsciously.
These strategies were believed to be so effecteause they provided broad application

possibilities and could be of use to readers witargety of reading impairments.
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Similarly, the quality of students’ answers towadjt or reading comprehension
guestions has been shown to have a bearing on &rtsttidents meet course objectives
(Snapp & Glover, 1990). The quality of studentss\aars to adjunct questions is often a
reflection of their learning, so the higher the lgyaf the answers, the more they are
likely to have learned. Adjunct questions may Helpus attention on relevant
information and serve to emulate self-generatedtiues that high level readers would
normally spontaneously generate, but that lowesllezaders often do not. In addition,
adjunct questions will frequently ask studentsumsiarize concepts from the text, and
summarization has been shown to improve overalétstdnding and metacognition,
essentially encouraging the reader to focus owhier own comprehension of the text
(Dunlosky & Lipko, 2007). If adjunct questions cstimulate metacognition, they should
have an impact on achievement since metacogngicnnsidered so essential to the
learning process (Thiede, et al. 2003, ZabruckyeAg Moore, 2008).

It should also be noted that a major limitatiorthad traditional SSR method is
that it does not include accountability measureassessments (Kelley & Clausen-Grace,
2006; Trudel, 2007). Students are able to readlvelvier texts they want and often
choose texts that are below their reading levetyTiecognize that no assessments will
follow to verify their reading and often fail tolfow through with it, especially if the text
is at or above their reading level. In both Keléeyd Clausen-Grace’s and Trudel's
studies students were observed either engagintper activities besides reading or
pretending to read during SSR time. This could eatagnation in their comprehension
development because the result of such a circumesiarthat the students would only

read texts below their reading level.
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In order to address the fact that students weréotiotving through with their
reading, Kelley and Clausen-Grace (2006) introdwmmbuntability measures in the
form of adjunct questions that required paraphgsimsummarizing to the SSR program
for elementary students. They measured the tworathey deemed the most important
in reading development, engagement and compreheresid found that students were
more likely to read and understand the materialnndezountability procedures were in
place. Their conclusion was that the presence misorm of assessment helped to
stimulate self regulation and ensure that the stisd®llowed through with their reading.
Trudel (2007) observed similar positive resultsamprehension and motivation when
reading conferences were added as a form of inflorssssment in elementary
classrooms. In addition, Guthrie et al. (1999) ftimat when teacher-assigned grades are
used as a measure, intrinsic motivation was higher debatable whether teacher-
assigned grades should qualify as being assoanatbdntrinsic motivation, but
regardless of the classification, motivation todreliad appear to increase when
assessment was introduced. And when motivatiorasas, then amount of reading and
reading achievement should follow.

Summary of Components

Ultimately, there is substantial evidence for aevadray of instructional
strategies, cognitive approaches, and interveti@onniques that have the potential to
benefit secondary readers. The four discussed @emghasis on vocabulary, prior
knowledge, inferencing and predicting, and cogeiwnd metacognitive strategies, are
broad areas of inquiry, each with its own partictdeets and nuances. Indeed, one could

argue that they should be paired down into morgeficonstructs. But this says as much
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about learners as it does about empirical metHeldicher (2006) and Kozminsky and
Kozminsky (2001) argue that reading is such a riaakited skill that no one approach
can suffice, yet most measures, and thereforeviendions, target a single component,
one that can never fully capture the broad spectiicognitive skills necessary to
process written text.

Add the great variety of text genres and levelth&ocomplexity of the cognitive
requirements of reading, and a very convolutedupgcemerges. It is no wonder that the
country’s large scale literacy challenges seem smansurmountable task enveloped by
enduring questions. As students grow older andradvan some traits but not others,
each student will have his or her own increasimgimplex blend of strengths and needs.
For instance, one high school student may haveigthproficiency in vocabulary
and/or prior knowledge, yet lack the metacognitivenitoring to generate the questions
or summarizations that would lead to better comgmslon. The student in the next seat
may lack the vocabulary and prior knowledge, batlily generate inferences, although
they may be inaccurate inferences due to the lapkiar knowledge. And the 28 other
students in class will each have their own comimnadf skills and challenges to
navigate.

Because of the many years and many layers of tiffseent forces at work in
the reading ability of secondary students, it ispradent to argue that any single
intervention strategy could possibly address thieetyaof student needs. A combined
approach seems necessary (Alfassi, 2004; Conno#; Zlromley & Azevedo, 2007,

Kozminsky & Kozminsky, 2001). Fortunately, in retgears possibilities have emerged
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for a broad instructional method that may allowdstuts to use only the scaffolding
devices that are specifically advantageous to hieepoindividual needs.
Technological Applications

The use of technology offers new ways to addres$air components of reading
comprehension discussed here. Technology can act@gnitive tool to provide
scaffolding, guide cognitive processes, amplifyrdtige functions, engage the learner,
and extend intelligence, leading to more sophittdevels of thinking, particularly for
learners with limited skills (Liu & Bera, 2005). @puter-based reading scaffolding
interventions may be developed to allow readeesct®ss the cognitive tools that fit their
unigue learning needs. A number of studies hava beeducted that suggest that
students can use technological devices to contiexpand their own learning.

Technology has been shown to be effective as éoddiaiy tool to assist students
in functioning in their zone of proximal developmé8alomon, Globerson, & Guterman,
1989). Junior high school students read from a ederghat provided
“metacognitivelike” guidance as they read. The paogpresented the readers with
guestions meant to encourage summarizing, infesgencgialization, and the
identification of key concepts. The researchersdapat the program would not only
increase performance on the task at hand, bustisalate the students to internalize the
strategies so that they would use the metacogrisieniques later in the absence of the
scaffolding program. As they had hoped, the resemscfound that the use of technology
as a cognitive tool not only improved performanaodlee immediate passages, but
students developed transferable skills that geizedhto other reading tasks and even to

writing, suggesting a broad improvement in literacy
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In another study on middle school students, LiuBach (2005) found that
readers were able to use technological cognitigstas scaffolding devices to assist in
their own learning. The format was meant to inceesive reasoning, motivation,
engagement, and learner control and consistedrimfuginstructional layers. The
module was set up similarly to a game in which stusl navigated through the program
and made use of various tools that helped thenegmivblems. At first students
navigated the program in a haphazard manner eyl tonceptualized the problem, and
then they made use of the appropriate tools, disogthem when they had mastered the
problem and moving up to more sophisticated sadifigl tools on their own. In this case
the technology both assisted in accessing studeoits of proximal development and in
increasing metacognition and executive controlcioms believed to be central to
enhanced learning (Zabrucky, et al., 2008).

Guthrie, et al. (2006) noted that properties ofdean serve to increase interest,
especially if the format is designed specificatiyappeal to students. By introducing
stimulating tasks, situational interest, definedhesimmediate and temporary interest
within a particular environment, can be increasesituational interest in reading tasks is
repeatedly triggered through the use of stimulatass, novel formats, and hands-on
activities, a more generalized, global, long-tenaividual interest in reading may
develop and comprehension should increase as botiggastimulating tasks are
academically relevant and strongly related to th@ent of study. Modern students are
accustomed to sensory stimulation through techryodogl the media, so they often may

not respond well to traditional lectures and terlso If students are presented with
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electronic mediums for reading, their interest arativation may be stimulated in ways
that are not possible with paper text.

The use of technology can be particularly effectireen employed to support
learning for otherwise disaffected students. Howgitis, and Rasmussen (2004) showed
that college undergraduates with low reading lew@dsle greater gains than students with
higher reading levels through the use of a seleddy/permedia program designed to
enhance student interest. The program includechgrsjand movie-like features and
moved from general to specific information. Thedetnts were tested after completing
the module and no differences were found betweemigh and low skilled groups,
suggesting that the module had allowed the lediedlgtudents to close the performance
gap that had originally been present between thieesand the more skilled readers.
Learner control was thought to be a major benéfihe technology because the learner
was able to manipulate the information to his argreference, which is particularly
conducive to learning. Likewise, increased engagenrehich has been associated with
increased achievement, was also believed to bertamgdo the students’ outcome.

The use of technology may also make it possibf@doide task variability that
has been shown to be beneficial to some studermsvation and learning. African
American students have been found to exhibit metensic and less intrinsic reading
motivation than European American students (Mudhé&&oder, 2008) and show
poorer performance in achievement (Bailey & Boyi@01). One reason for this may be
that African Americans’ home environments are offessimilar to the environments
they are expected to learn in at school (Baileyd@yi8n, 2001). Their home

environments have been characterized as havingéwegls of activity and physical



34

stimulation, while school environments are more#xpected to be more subdued and
display greater uniformity. African American stutemay perform better in school
environments that include greater task variabbggause those conditions may be more
conducive to their sociocultural schema.

Bailey and Boykin (2001) presented African Ameried@mentary students with
vocabulary, spelling, math, and picture sequentasgs in a variety of different orders,
some with low variability and more uniformity, anthers with high variability and less
uniformity. The researchers measured academic peafece and task motivation as
dependent variables. They found that the studespgayed greater motivation in the
high variability formats, showing more interest anerting more effort and task
persistence. In addition, their academic perforreamas significantly better in the high
variability context as well. These results suggest there may be a range of benefits to
some students if material can be presented insectasstricted fashion. Technological
reading applications can introduce an environmégteater variability than paper texts
can offer. A computer reading module may allow stud to click on various
instructional devices of interest and to alterggaee and format of their journey through
the text. Importantly, technological applicatiorighos sort would allow students who
preferred a more uniform presentation to accessnmtion that way, while students who
preferred a more highly variable structure couldrfat the information to their liking,
allowing for another aspect central to reading wation, choice.

Allowing students to access information in a fashigat meets their preference
has been shown to be beneficial to older studeswgedl. In two experiments involving

learning via an electronic textbase, researchensdahat readers were able to use the
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technological scaffolding available to them to aese their comprehension of the
material (Salmeron, et al., 2005). A hypertext negenodule was tested with college
undergraduates. Students read passages and answenadbination of text-based
(knowledge level) questions and inference questioatsrequired them to synthesize
information from different parts of the module. Jheere able to access whichever
instructional nodes they desired and were able@tsodn whichever order they desired.

High knowledge readers were able to learn the nahtey skipping around,
without accessing all of the instructional nodes;duse they could use inference to
bridge the gaps in information (Salmeron, et &0%). Interestingly, the high knowledge
readers actually learned successfully with a leb&ent reading framework, possibly
because it stimulated a more active mental protlesg;were essentially forced to
cognitively engage the material in order to maledbnnections, instead of passively
consuming it. Low knowledge readers, on the otlaeidhlearned better when they chose
to read in a more linear fashion and read eveiyuosonal node. They were not as
successful in using inferences to fill in missingprmation, so those who read the most
material and covered all the intricate support wester able to understand the larger
purpose and themes of the text. These low knowleglagers were able to use the
module as a cognitive tool to assist with the cthgmiprocesses that they were less
skilled at, and with this help, their performanpp@ached the performance level of the
high knowledge readers.

Based on two experiments on college level studémesyse of technology
appeared to improve comprehension by encouragiedjgiive inferences that would

have been difficult to prompt solely through texisbd readings (Allbritton, 2004).
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Participants read through passages on a compuamsone sentence at a time, clicking
through at their own pace. At certain strategi@atams, probe words meant to trigger
inferences would appear on the screen. While thearehers found that readers will
readily draw inferences on their own, they showed inferences can also be
encouraged. The technology created a format thdeduhe readers to generate
inferences at specific intervals. This cognitiveltonproved comprehension in situations
where the prompted inference was consistent welotlicome of the text.

A pair of experiments conducted on college studeoitspared comprehension
performance after SERT, a paper-based readingioigtn program, and iSTART, its
computer-based counterpart (Magliano, et al., 2008) only did the computer program
produce similar positive results, it also produsethe positive results that the paper-
based program did not. Readers used more effeetating strategies after the computer
based training. The computer program’s unique fanstallowed for increased
scaffolding that was thought to be responsiblaliese added effects. This is
encouraging because it would suggest that notdidlyhe program assist on immediate
reading comprehension tasks, but the studentsrechsirategies that could be used to
increase comprehension on future tasks. Takenhegehis information suggests there
are promising possibilities for developing and ioyng instructional methods through
the use of technology.

Future Research

Ultimately, consistent with Mental Discipline Thgand the Parallel Distributed

Processing Model, there is reason to believe titeasing text exposure, especially in

class, can help students improve their reading cengmsion. A profound gap exists in
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the literature due to the dearth of experimentadiss on the effects of ISR in the
classroom, particularly at the high school levedwdver, four essential components of
comprehension have been verified in the literatang, they address the three levels of
text representation involved in text comprehensiba:surface structure, textbase, and
situational model.

Vocabulary development has been shown to havehaduigelation with reading
comprehension. Consistent with Associationism actte8a Theory, increasing
background knowledge, especially through the useleénce organizers, has been
shown to be beneficial to reading comprehensioneds Congruent with Constructivist
Theory and Psycholinguistic Theory, inferencing anedicting assist students with
constructing knowledge and making mental connestiaich can lead to increased
understanding of text. Various cognitive and megadid/e strategies have also been
shown to play a major role in reading comprehenaiwh are thought to be applicable to
a wide variety of texts and genres. The inclusiba fmrm of assessment such as adjunct
guestions can motivate students to follow througgh ¥heir in-class reading, emulate
self-questioning, and provide an opportunity tqtiyg learning outcomes, as well as
encourage elements of paraphrasing and summatltzngnay be essential to encoding.

It may be possible to combine all of these elemimntsa single technological
package that addresses each as a scaffoldingwénlel at the same time increasing
learner control, student engagement, and readirityation. There are commercial
products on the market that attempt to combineingagtrategies in a technological
package, such as Read 180, but they are costlyimy$30,000 per classroom

(Scholastic Inc., 2009). They also necessitatexéansive technological and instructional
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support network for the teachers involved. This cake these products unattainable for
the poorest school districts whose students aneoist need of reading interventions.
Schools are in need of effective classroom interean that can be implemented by any
teacher at little or no cost and a minimum of textbgical training.

The central question to be answered is whethemateggin-class exposure to text,
along with scaffolding devices meant to addressfsential components of
comprehension, can act to improve students’ globaiprehension and vocabulary over
time. The components need not be tested in isoladi® there is already sound empirical
support for each one. Rather, a combination shioalésted that will allow students to
utilize whichever cognitive tool meets their ne@da given circumstance. The
technological aspect may increase learner contilemgagement, and also allow for
manipulation of the components that may not beipteser practical with printed text.
This package could be fitted with literature fromaaiety of cultural perspectives and
texts of varying grade level.

To date, the vast majority of empirical researcthmarea has been conducted
with college level, middle school, or elementarpjsats, with far fewer studies being
conducted with high school students. High schaadeits present a rather unique
dynamic in comparison to the other sample popuiatidheir cognitive functions
(Merriam et al., 2007; Tennant, 2002) and readmgmehension levels (Cromley &
Azevedo, 2007) resemble and are classified withtsidbut they are taking part in
compulsory schooling. This is a very different attan than that of college students who
attend school by choice and therefore would lofyda# more receptive to new material

and academic work in general. The dearth of dataigimschool subjects and their
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distinctive place in the educational hierarchy &peahe need for research in the area.
For many students at this level, high school wélltbe last formal education they will
receive in their lifetimes, so it is essentialdentify methods that are effective in

producing gains in literacy at such a pivotal timéhe lives of these students.
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CHAPTER 2
GETTING THEM TO READ: TESTING THE EFFECTS OF INDERBENT
SILENT READING AND COGNITIVE TOOLS ON
SECONDARY STUDENTS’ ACHIEVEMENT

AND MOTIVATION

Reading is one of the most essential componer&aaiing. From elementary
school through college, every content area reliestodents’ ability to read and process
text as the main vehicle for transmitting infornoati Indeed, the bulk of human
knowledge that has been passed down through tienmity has relied on someone’s
ability to record it in writing and another’s alylito read, understand, and pass along that
information. Yet despite how essential readingikearning in general, there are
troubling trends within education in the Unitedt8saregarding literacy.

Nearly three decades ago, in an extensive ancemiilal observational study on
the state of public education in the nation, GoodE084) concluded public school
students were spending alarmingly little time eraghigp actual reading during the hours
they spent in school. Little appears to have chdmgéhis regard since then. In 2005,
Moss argued that students continued to do lithébteok reading either in school or at
home, which corresponds with the anecdotal remdrtsachers who contend that many
students will not read academic material. If tsigndeed the case, the consequences
would be profound, because students who do notregadarly would be unlikely to
improve their skills in any meaningful way, andsasonsequence, their learning across

the content areas would likely be stifled.

47



48

Recent statistics support the notion that litedaels in this country should cause
concern. Studies indicate that 20% of all high stistudents are functionally illiterate
(Hasselbring & Goin, 2004), nearly half are onlynsditerate (Hasselbring & Goin,
2004; Moss, 2005), and more than 90% of them fandbelow the advanced level in
reading (Alfassi, 2004). The increase in studesssgaed to special education classrooms
is due in large part to poor literacy, with 80%atifspecial education students placed in
the program because they are reading well belodegevel (Collins, 2006).

High school is the last formal education for mitigof Americans, and a
student’s inability to read sufficiently is liketg follow them into adulthood. Ninety
million Americans, nearly half of the country’s didworkforce, are no more than
functionally literate (Collins, 2006; Hock & Melldy 2005). At a time when the nation is
transitioning away from the blue collar factory wahat dominated the #century and
towards an economy that places a premium on conuation skills, universities,
businesses, and both national and internationakas®ents have noted that a great
number of students leaving American high schoomotadequately comprehend
sophisticated text (Hasselbring & Goin, 2004). Tdags not bode well for a nation
struggling to maintain its economic and intellet@aminance in the modern world.

Poor literacy levels can contribute to significariernal social strife within the
country as well. According to the United Nationsnian Poverty Index, the United
States has the highest level of poverty and incomguality in the Western world (Feng,
2006). One of the principal determining factorsghait index is the percentage of adults
lacking functional literacy skills, and the datdirates a high correlation between

poverty and illiteracy. Unfortunately, the Uniteth&s outpaces most developed
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countries in both areas. Additionally, both hawsodleen linked to incarceration rates,
and one estimate is that 75% of American inmateduarctionally illiterate (Collins,
2006). So while poor literacy levels amongst theefican workforce appear to create a
ceiling to gainful employment at the upper haltloé economic sphere, illiteracy is
having a devastating effect at the bottom of ivall. In light of these troubling findings,
it is worthwhile to engage in research to idenirfiervention methods that can address
literacy issues before students leave high schubleater adult society.
Independent Silent Reading

A variety of studies have found indirect supporttfte premise that repeated
cognitive activity in reading can improve compresien. Hasselbring and Goin (2004)
discovered that the variables that correlated sioshgly with reading comprehension
ability were the number of books read and the armmofitime spent reading. Guthrie,
Wigfield, Metsala, and Cox (1999) studied readimg@?, 5", 8", and 18 grade students,
and after controlling for initial skill levels, fal that the amount of time spent reading
positively and consistently correlated with texingyehension. In a longitudinal study
that tracked students fron though 11 grade, Cunningham and Stanovich (1997)
showed that exposure to print was consistentlgmifstant predictor of reading ability
after controlling for general ability. Similar finths have emerged in research on adults,
which has shown reading practice to be reliablpassed with higher literacy
achievement (Tracey & Morrow, 2006). As a consegaeit is essential that we identify
and test methods that can be successful in inogasiudents’ reading amount, and
subsequently, the development of reading skillssscthe general population of public

school students in the U.S.
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Having students read more is an obvious remedypoave literacy, yet the
problem lies in ensuring that students actualliofelthrough with their reading.
Teachers have almost no control over studentsiiies outside of school, and the
tumultuous home lives of many students, particyldré poorest readers from
disadvantaged socioeconomic backgrounds, do nateces environment that is
conducive to highly focused reading practice. gitiof this, in-school reading is
advocated by wide range of experts in the fieldrkBu2000; Garan & DeVoogd, 2008;
Guthrie, et al., 1999; Ivey & Broaddus, 2001; Kel& Clausen-Grace, 2006; Moss,
2005; Tracey & Morrow, 2006; Trudel, 2007). In-soheeading most often takes the
form of sustained silent reading (SSR), a methed yggedominantly in elementary
schools that allows students to choose their owding material and read silently in
class for a set period of time, usually 20-30 nesufl raditionally, there is no assessment
component to SSR, and the freedom students havggdhe process is believed to
increase motivation, and by extension, readingtgbBut in high schools the subject
matter becomes more specific and the curriculunphescribed standards, so traditional
SSR where students choose their own reading miateadess practical option, and often
not possible given the constraints in place.

Instead, independent silent reading (ISR) may led ,us method similar to SSR,
except that ISR may take place with assigned rgadin with readings chosen by
students and there may be an assessment compahentas SSR is predominantly a
free-reading period with no assessment, and asisunbre narrowly defined. ISR can be
more content-oriented than SSR, and students ceulssigned material relating to a

broader thematic unit tied into the larger curnizn| often a necessity in a high school
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classroom. While having students read assignedrialateuld be less likely to enhance
reading motivation than would a program that alldviteem to choose their own books,
the benefits should be the same as long as eaddrgtregularly experiences the
stimulation and engagement in the cognitive praeeassociated with reading.
Assessments could also be introduced with ISR, liimiay be required to verify whether
students were meeting the curricular standards tvéfr reading. Additionally, Kelley
and Clausen-Grace (2006) and Trudel (2007) fouatistudents’ reading achievement
increased when assessment components were aditedstandard SSR model. The
researchers surmised that the assessments motikiatstlidents who had previously
failed to complete their reading to actually doBecause ISR is a more general term
than SSR and can encompass a wider range of methdtle subsequent discussion ISR
will be used to refer to all in-class reading tages.

Many experts in the field of literacy have arguedthe efficacy of ISR. Burke
(2000) has described ISR as one of the most efeeatieans of improving students’
reading skills at any grade level, while Moss (20€&ntends that ISR has consistently
been linked to increases in achievement. Guthtial. €1999) and Kelley and Clausen-
Grace (2006) found that time spent reading in skcivas highly correlated with
comprehension ability. Ivey and Broaddus (2001ysyed middle school students on
their preferences for literacy instruction and fduhat the majority of them preferred
ISR over any other method. A number of other redeas have argued that there is
compelling support in the scientific literature tbe benefits of ISR (Krashen, 2000;

Marzano, 2004; Pilgreen, 2000).
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However, these assertions are not without conteyvér must be noted that many
of the scholarly articles, chapters, and booksctlyeelating to ISR have been
observational in nature, with relatively few truequasi experiments having been
published. Indeed, the highly influential Natiof@ading Panel (NRP) concluded that
there was “not sufficient research evidence obthinem studies of high methodological
quality to support the idea that such efforts [I3&iably increase how much students
read or that such programs result in improved readkills” (NRP; National Institute of
Child Health and Human Development [NICHHD], 200013). The Panel explicitly
argued that rigorous, methodologically sound swdiere still necessary in order to test
the effects that ISR may have on reading compretesd vocabulary development.

Scaffolding and Technological Applications

There is the possibility that ISR can be pairetwitaffolding techniques, which
are believed to assist with language developmeyg@tsky, 1986) and could be
instrumental in stimulating gains in literacy. Cdge tools serve as scaffolding devices
to enhance cognition, guide cognitive processdgnexintelligence, assist learners in
accomplishing complex cognitive tasks, engagedhenker, and facilitate higher-order
learning (Liu & Bera, 2005). There may be waysdmbine cognitive tools with the ISR
method to address various components that appeantabute to reading development.
There is strong support in the literature for féactors widely believed to be essential to
improving reading comprehension in adolescentsaaludts: 1) improving vocabulary; 2)
prior knowledge and background information; 3) refecing and prediction; 4) and

cognitive and metacognitive strategies.
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Vocabulary has consistently been shown to haveoagtelationship with
reading comprehension, one that is often recipr@gains in vocabulary have been
associated with gains in comprehension, while gare®@mprehension have
accompanied gains in vocabulary (Alfassi, 2004;kB&erfetti, & McKeown, 1982;
Connor, Morrison, & Petrella, 2004; Cromley & Azeoe 2007; Leone et al., 2005;
Nelson & Stage, 2007; Ouellette, 2006), and botlelmeeen linked to reading amount
(Joshi, 2005). Schema theory suggests that backdriaformation and prior knowledge
are essential to learning in general (Marzano, 20&triam, Caffarella, & Baumgartner,
2007) and text comprehension in particular (Tra&eyorrow, 2006). A number of
researchers have shown that schema-related knosviedde significant contributions to
reading ability (Cromley & Azevedo, 2007; Dewitz[Zewitz, 2003; Dinnel & Glover,
1985; Guthrie, et al., 1999; Kozminsky & Kozmins®p01; Snapp & Glover, 1990),
often through the use of advance organizers, wéth focus attention on material at
hand by activating prior knowledge and providingkground information relevant to the
text (Dinnel & Glover, 1985; Snapp & Glover, 199®iompson, 1997; Thompson, 1998;
Tyler, Delaney, & Kinnucan, 1983). Likewise, asygeat Constructivism and
Psycholinguistic Theory suggest that inferencing prediction are critical to the reading
process (Tracey & Morrow, 2006), and empirical aesk has supported those claims
(Allbritton, 2004; Dewitz & Dewitz, 2003; Hock & Miard, 2005; Klin, Murray, Levine,
& Guzman, 1999; Lea, Mulligan, & Walton, 2005)n&ily, cognitive and metacognitive
strategies such as generating questions, answepigggions, summarizing, and
paraphrasing have been shown to affect comprehebyiassisting with the encoding of

information (Dinnel & Glover, 1985; Snapp & Glovd990; Thiede, Anderson, &
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Therriault, 2003) and possibly by improving metawtign and in turn
metacomprehension (Dunlosky & Lipko, 2007; Hock &l\rd, 2005).

The use of technology may offer an efficient arféaive delivery system that
can address these four components of reading chepsen within the context of ISR.
A number of studies on computer-assisted readiograms have shown promising
results. Salomon, Globerson, and Guterman (19&8)dehat technology could be used
as a scaffolding tool to assist students in fumitig in their zone of proximal
development as well as provide “metacognitiveligaidance as they read, and students
appeared to develop transferable skills that gdimechto other reading tasks, suggesting
a broad improvement in literacy. Liu and Bera (20€&ated a multilayered instructional
package meant to increase motivation, engagemeshigarner control which was shown
to benefit students’ metacognition and executivetrc.

Likewise, Salmeron, Kintsch, and Fajardo (2005)3usehnological scaffolding
to help readers increase their comprehension bweldy them freedom to access only
the cognitive tools they chose. The students wileta concentrate on specific areas
that they lacked knowledge in, and therefore imptbperformance overall. In another
study, the use of technology appeared to improvepcehension by encouraging
predictive inferences that would have been diffitalprompt solely through text-based
readings (Allbritton, 2004). Similarly, Magliana, &. (2005) compared a paper-based
reading instruction program to its computer-basathterpart and found that the two
programs produced similar positive results, butidgier also appeared to induce students
to use more effective reading strategies whichabel transferred to future reading

tasks.
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Importantly, computer-based reading programs hia@gbtential to impact
reading motivation, which in turn could fuel laggins in reading comprehension.
Motivation is a central issue in reading compreimmsand by extension all learning, yet
little empirical research has been published orattaglemic adaptations of older
adolescents and high school students, so thereusg@ncy to gather information in the
area. The NRP noted that there have not beeniaisatfnumber of studies examining
the effects of ISR on motivation (NICHHD, 2000).t\s®@me evidence does exist from
the field of instructional technology. Guthrie,att (2006) noted that formats designed
specifically to appeal to students can create tsinal interest, and if situational interest
in reading tasks is repeatedly triggered throughuige of stimulating tasks, novel
formats, and hands-on activities, a more geneligilebal, long-term interest in reading
may develop. Modern students may respond betteerieory stimulation through
technology than to textbooks, particularly in theas of interest and motivation.
Howard, Ellis, and Rasmussen (2004) found thatifeeof technology was particularly
effective when implemented to support learningditrerwise disaffected students, with
lower level readers making greater gains than tagél readers through the use of a self-
paced hypermedia program designed to enhance stntenest.

The use of technology may also make it possibf@doide task variability, which
can be beneficial to students’ motivation and leaynAfrican American students have
been found to exhibit less intrinsic reading mdiwathan European American students
(Mucherah & Yoder, 2008) and display poorer reagiagformance (Bailey & Boykin,
2001). Bailey and Boykin found that African Amemcstudents displayed greater

motivation in high variability formats, showing neointerest and exerting more effort
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and task persistence, which in turn translatedgbdr academic performance. In all, if
students increase their amount of reading throGg &nd the ISR time could be
accomplished through the use of a computer-baseting program designed to address
the four components of comprehension, there ipthential to affect gains in two
essential areas: First, additional growth in regdiomprehension may be stimulated
beyond what would be expected from ISR alone. Adgaational interest could translate
into long term gains in reading motivation whichytiaen develop into later academic
success.
Current Study

The design of this study was intended to meet te#hadological criteria
employed by the NRP for scientific reading studdECHHD, 2000): It was quasi-
experimental in nature, focused on secondary satadents, assessed multiple groups,
included a control group, included a pretest, datistically controlled for possible
nonequivalence of the participants. Meeting theger@ was an essential aspect of the
design, particularly considering that in 2000 tHeMNdid not find a sufficient number of
studies on the use of ISR that met these qualificat and since that time, there has not
been an influx of experimental research in the.area

To date, the vast majority of empirical researchesading has been conducted
with college level, middle school, or elementarpjsats, with far fewer studies being
conducted with high school students. High schaadestits present a rather unique
dynamic in comparison to the other sample popuiatidheir cognitive functions
(Merriam et al., 2007; Tennant, 2002) and readmgm@rehension levels (Cromley &

Azevedo, 2007) resemble and are classified withtsidbut they are taking part in
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compulsory schooling. This is a very different attan from that of college students who
attend school by choice and therefore would lofyda# more receptive to new material
and academic work in general. The dearth of dataigimschool subjects and their
distinctive place in the educational hierarchy &peahe need for research in the area.
For many students at this level, high school wélltbe last formal education they will
receive in their lifetimes, so it is essentialdentify methods that are effective in
producing gains in literacy at such a pivotal timéheir lives.

There is reason to believe that increasing texbsupe, especially in class, can
help students improve their reading comprehengiayap exists in the literature due to
the dearth of experimental studies on the effectSR in the classroom, particularly at
the high school level. Therefore, the first questiois study will attempt to answer is
whether in-class independent silent reading contbwiéh a simple accountability
measure can positively impact students’ overalfliregability and its component parts:
vocabulary and comprehension. In other words, stiitlents who perform weekly ISR in
school over the course of one semester show grgaites in reading than students in a
control group who do not participate in ISR in sfas

A single intervention strategy may not be suffitiemaddress the variety of
student needs in secondary school because iely likat the compounding
environmental factors they have experienced oveyéars have created great
differences in their abilities. Instead, a comhimabf student-centered strategies may
lead to better outcomes. To this end, a compuseting module package was developed
by the researchers that would allow students toqggaaite in ISR while also offering

them scaffolding tools designed to address vocapytaior knowledge, inferencing and
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predicting, and cognitive and metacognitive striggglrhe purpose of these cognitive
tools was to increase learner control, studentg@amgant, and reading motivation by
providing an appealing format in which studentsld@ccess the scaffolding devices that
met their particular cognitive needs. Therefore,sbcond research question was whether
ISR could be combined with scaffolding tools tduehce students’ reading ability and
reading motivation to a greater extent than tradal ISR or the methods employed with
the control group.

The greatest change in reading ability was expdcoée between the control
group and the two treatment groups, or betweendhkSR group and the two ISR
groups, with the treatment groups showing more awg@ment. This is where the
difference in the amount of material read and iime tspent reading over the course of
the semester would be most pronounced, so the m@ded cognitive effects should
also be most distinct here. It was also predidted @ difference in reading skills might
appear between the two ISR groups, with the compegaling module group showing
more growth if the cognitive tools were indeed efifiee. Theoretically, there was no
reason to predict a change in reading motivatidawéen the no-ISR control group and
the textbook ISR group. However, a change on thevat@mn variables was expected to
emerge between the computer module ISR group andtber groups, due to the
module’s predicted ability to stimulate interestl@ngagement.

Method
Participants
The study was conducted at a large public high aabivapproximately 2,200

students located 35 miles east of Atlanta, Geofidia.school serves students i 9
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through 13" grade and currently qualifies as a Title | schdble students live primarily
in urban communities, although some live in rurad auburban areas as well. The vast
majority come from working class and lower middiass socioeconomic backgrounds,
with 60% of the school’s students qualifying foedror reduced meals (The Governor’s
Office of Student Achievement, 2010). At the cosabn of the 2008-2009 school year,
the year prior to the study, the school had a gradu rate of 78.6%, slightly lower than
the state average of 78.9%. As of 2010, it hadAY&® requirements for two of the
previous four years. Current racial demographiahefschool are as follows: 73%
African American, 19% Caucasian, with 8% comprisédther minorities such as
Hispanic, Asian, and Multiracial students.

Initially, the participants consisted of 155 stutdeinom nine 18 grade American
literature courses, although ten students trareddesut or dropped out during the
semester so that data from 145 students was udbd fmal analysis. All students were
between 15 and 17 years of age. The racial maketne garticipants closely mirrored
that of the school and was as follows: 76% Afri¢anerican, 21% Caucasian, and 3%
other. Females comprised 46% of the final samptespecial education students or
English language learners were included in the ganijree conditions were used in the
study, and the final data was derived from 70 sttglm the control group, 45 in the first
treatment group, and 30 in the second treatmemnipgr more detailed explanation of
the groups will follow below in the procedures saat

All classes were from the college prep level, whgthe general academic level
for courses at the high school. Because all stgdmnist take and pass a language arts

course for each year they attend high school, laggarts courses are the first assigned
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to students when their schedules are created henschool randomly assigned those
students to the classes in this study. All regatdlege prep level students who took
American literature at the school during the wifgering semester participated in the
study. Since the college prep program encompabksegst majority of the school’'s
students, a wide range of literacy levels wereasgnted, with students from the final
sample initially reading between a 5.7 grade lewel college level at the beginning of
the semester according to the Gates-MacGinitieeptet
Materials/Measures

Reading Materials

Fourteen canonical passages from American litezatigre selected as the
reading material for the weekly interventions. ége, ten were converted to electronic
format to be read during weekly ISR sessions bys#o®nd treatment group via school
computers. A detailed list can be found below irp&pdix A. All were chosen from the
standard course textbook and all can be commonlydan American literature
textbooks throughout public schools in the U.S. passages ranged from 1,618 to 7,096
words with a mean of 3,582 words. The Flesch-Kidgaiade level for the passages
ranged from 4.7 to 12.0 with a mean grade levél.86. It should be noted, however, that
the Flesch-Kincaid grade level score uses wordtkeagd sentence length as the primary
measures without taking into account the complexitthe content or the extent of the
schema necessary to comprehend the material. imfiast of the authors and selections
from this study are also regularly assigned in arsity literature programs.

A number of considerations were made in choosieg#rticular passages: First,

their status as standard canon conformed to coegsgrements so that if any potential
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benefits of the interventions were found, the métbould be replicated in other
classrooms without diverging from the state cuttou Another main consideration was
that students had to be able to read each selantsingle class period, so passages
were relegated to those that students could reboha expected to read in
approximately 60 minutes. Culturally diverse litera was included as well with four
selections by African American authors. Ten ofphssages were narratives, three were
essays, and one was a public document.

Achievement Measures

The Gates-MacGinitie Reading Skills Test, LevellPQfFourth Edition, Form S
was used as a pre assessment to gauge baselimgreaaprehension, vocabulary, and
total reading ability levels at the beginning of semester. This commonly employed
test is designed to assess students frdfgtade through 12grade and takes
approximately 75 minutes to administer. The vocatyusubsection consists of 45
guestions, while the reading comprehension sulwsectinsists of 48 questions. The
scores from the two subsections are combined tieescore for overall reading ability.
Raw scores from each subsection and the totalrrgadiore were converted to extended
scale scores, which were used in the statisticlyais. The purpose of the extended
scale scores is to provide a common metric withvedgent intervals to compare group
means. Students from all groups were assesseduiiifirst two weeks of the semester.
Student scores from Form S served as the covanigtgsequent ANCOVA analyses in
order to statistically control for possible none@lénce of the participants.

The Gates-MacGinitie Reading Skills Test, LevellPQFourth Edition, Form T

was used as a post assessment and was adminthteiragl the final two weeks of class
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for this 18-week course (Form S was designed attdd/as the pretest during the
norming process, and Form T was designed and va$i¢ite posttest). Each subsection
for Form T had the same number of questions asuhsections for Form S, and just as
with Form S, the raw scores were converted intovadgent extended scale scores. For
each subsection and for total reading, the extesdal@ score from Form S served as the
covariate in the statistical analysis to contralifotial levels, and its counterpart from
Form T served as the dependent variable.

Another achievement measure was comprised of essefitext-specific reading
assessments. While the main purpose of the studyhatsaimed at gauging student
performance on individual reading assignments, feading comprehension tests based
on the specific reading assignments were develbgdle researchers in order to
ascertain whether any of the groups outperformedthers on those assignments. These
assessments were given during the&', 12" and 13" of fourteen total interventions,
which were administered on th& 60", 14", and 15 weeks of the 18-week semester,
respectively. Each reading test consisted of 2Qiptelchoice questions made up of a
combination of knowledge level and high order gwest The assessments were
administered to all groups the day following thetipalar reading assignment.

The final achievement measure, and possibly mgsbitant measure in practical
terms, was the students’ scores on the state nmeth&atd-Of-Course Test (EOCT) for
American literature. The EOCT was created by thtestf Georgia to measure essential
course objectives and accounted for 15% of eaalestis final grade for the course, so it
is crucial in determining whether students actupdgs the course and have acquired the

necessary skills. The EOCT is comprised of foutiges: 1) Reading and American
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Literature; 2) Reading, Listening, and Speakingo&srthe Curriculum; 3) Writing; 4)
Conventions. For the purpose of this study, ongyfifst section, Reading and American
Literature, was directly relevant to the intervens so this section was used as another
dependent variable. For the analyses associatbdhatreading subsection of the EOCT,
the pretest scores for total reading ability froom® S of the Gates-MacGinitie were
entered as the covariate to control for initial @guivalency.

Disposition Measures

Two motivation scales, described in detail beloayébeen shown to be reliable
with either middle school students or adults, sthlweere employed due to their potential
to provide beneficial data with secondary-aged pettuns. The Motivation for Reading
Questionnaire (MRQ), developed by Wigfield and Gietin 1997, has provided a great
deal of the current information we now possesseawling motivation (Mucherah &
Yoder, 2008). The MRQ gauges overall reading mtitweand assesses eleven
dimensions associated with motivation. It has Heand to be reliable with both
elementary and middle school students. When Mubhend Yoder tested the scale with
8" graders, they found internal consistency relitibiion the subscales ranging from .63
to .81. The MRQ consists of 54 questions on a #dakert scale. It presents each
guestion, such as “I like to read about new thiregsd then asks the student to choose
from a range of answers from “Very Different FroneMo “A Lot Like Me”. For the
purpose of this research, only the level of oversdlding motivation was analyzed.

Schutte and Malouff (2007) recently developed aivatibn scale specifically for
adult readers, the Adult Motivation for Reading &y (AMRS), which is a theoretical

extension of the MRQ. The AMRS tests overall regamnotivation and four component
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dimensions believed to contribute to global readimagivation. The AMRS is comprised
of 21 questions scored on a 5-point Likert scatanf“Strongly Disagree” to “Strongly
Agree”. The authors found strong internal consisgeor the 21 items, which revealed a
Cronbach’s alpha of .85. As with the MRQ, the AMR&s analyzed only for overall
reading motivation in this study. Operationallyertd appears to be an important
difference between these two motivation scales: MIR€) tends to measure self-concept,
or how students feel about themselves in regardading. The AMRS tends to measure
attitudesaboutreading, directing attention externally, insteadoaiusing on internal
identity issues. Because the cognitive functionsrfdm et al., 2007; Tennant, 2002)
and literacy skills (Cromley & Azevedo, 2007) ofhischool students resemble and are
often classified with those of adults, the AMRS nb@ya more appropriate tool than the
MRQ for assessing reading motivation at the seagridael. However, the MRQ has
been found to be reliable witf'@rade students, who are relatively close in age,
maturity, and cognitive ability to the ¥@raders who participated in this study.

The final disposition measure applied in this studg the Sydney Attribution
Scale (SAS), an assessment developed to ascdregoetceived causes that students use
to explain their academic successes and failuresgi 1984). The original scale
consisted of 24 brief scenarios and asked the stsde place themselves in each
situation and then make a judgment on the possdise of the academic success or
failure. However, of those 24 original scenariddwiere content-specific to mathematics,
so for this study the scale was abridged to inclualg the 12 scenarios that were
content-specific to reading. Each of the 12 quaestiwas followed by three plausible

causes for the outcome, and students respondedthooa a 5-point response scale
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spanning fronfalse(1) to true (5). The scale measured six different dimensions of
attribution stemming primarily from locus of contresearch- 1) success/ability, 2)
success/effort, 3) success/external, 4) failurétapb) failure/effort, 6) failure/external.
The original complete SAS scale was found to bealvkd with a mean coefficient alpha
of .78. The mean coefficient alpha of the readicagess used in this study was .81. As
with the achievement measures, the SAS and botivation surveys were administered
twice, once during the first two weeks of the set@reand once during the final two
weeks of the semester.
Procedures

Three groups of Ibgrade college prep level students from nine diffier
American literature classes taught by three diffeteachers took part in the study- a
control group, treatment 1, and treatment 2. Ferstike of clarity, the first treatment
group will subsequently be referred to as the tiegk ISR” group, and the second
treatment group will be referred to as the “mod&R” group. The students in each class
were randomly assigned to those classes by thekcdhwe classes that comprised the
module ISR group were assigned based on the aigyladh the computer labs, which
was necessary due to the limited accessibilityotauters at the school. The groups
were selected so that the conditions were dispdrstaeen the teachers, with each
teacher teaching two different conditions in ortdecontrol for teacher effects: teacher 1
taught a control condition and a textbook ISR ctiadj teacher 2 taught a control
condition and a module ISR condition, and teachmught a textbook ISR condition and
a module ISR condition. The research was concdivedigh a collaboration between an

educational psychologist and instructional techgisiip and the educational psychologist
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served as one of the three high school teacheéreistudy. This was deemed appropriate
in this case because the interventions were stedt®o that the teachers did no more
than proctor a reading test each week and didaketpart in any reading instruction,
either direct or indirect, with the students.

All classes from all groups followed the same awiim and pacing guides. All
groups studied selections from the same textbdekiHbltElements of Literature Fifth
Course, Essentials of American Literatufée curriculum for the course dealt with
literature written by American authors and spanthediterary periods from the 1600’s
to present. The literary periods covered includedt&n literature, the Revolutionary
Period, Romanticism, Transcendentalism, Realisngeviasm, the Harlem Renaissance,
and contemporary literature. The course involvedréety of genres, including essays
and narratives, fiction and nonfiction, poetry, guiblic documents.

The instruction for all classes conformed to th@@m Performance Standards,
which set guidelines for the content of the couasel all students took a standardized,
state-mandated EOCT at the conclusion of the semest students’ reading
comprehension performance, vocabulary, and readotgzation were measured
longitudinally across a single semester on a bswtledule. The block schedule
condenses a year’s worth of instruction and mdteria a single semester by extending
class time to a full hour and a half each dayhsotetically, the students were assessed
for a full school year’s content delivered over #pan of five months. The semester was
comprised of 18 weeks, but due to some weeks [#iagened for activities like staff
development and other weeks that included midtefimals, and the EOCT, 14

interventions occurred across the semester.
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Control Group

The control group covered the same reading matesieth week as the two
treatment groups, and did so in a fashion thatahehers normally employed in previous
years. Each teacher used a variety of methodsvier ¢be material with the control
classes but did not have the classes engage inft8Rmethods included student read-
alouds, teacher read-alouds, short readings paitbdeacher led discussions, and small
group readings such as pair-share (two studentsjesing circles (more than two
students). The researchers’ hypothesis was thattest such as these may help students
to learn the material, but that many students wéeddn via listening rather than reading,
and fewer students would read consistently througtiee semester, leading to less
uniform gains in reading comprehension than thaseéesits in the classes that took part
in methodical ISR. The control classes functionexderike traditional literature classes
with instructional time often devoted towards higtal context and the aesthetic qualities
of the literature, but with less time devoted toihg each individual student read for
prolonged periods. Therefore, if reading amounsidetof school was similar across
students in all groups, which is likely considerthg students were randomly assigned to
the classes, each student in the control groupduaald less frequently and less overall
than those in the treatment groups.

Treatment Groups: ISR

Both treatment groups took part in weekly in-clE&R paired with an
accountability measure. The method was structukedah assessment with students
reading independently and silently, while the tegidiad limited interaction with the

students during the process, with the exceptiarlagsroom management procedures.
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The method was entirely student centered excepghéuse of the adjunct questions,
which were assessed after the completion of edehviention. All teacher-student
interaction regarding the literature occurred potrvention, when reading
comprehension and vocabulary could no longer lectdt by the teacher for that
particular selection. This ISR process was desigoddster active engagement in
reading on the part of each and every studenttiBla¢ment groups devoted more
uniform time to reading than those in the contraluyp, ensuring that all students in class
consistently read for themselves. Therefore, dutingystudy, the amount of time
students spent engaged in active reading diffeneagpily according to the amount of
independent reading they did in class, which in differed according to condition.

Treatment Group 1: Textbook ISR Group

The students in the textbook ISR group read sydndim the standard American
literature textbook for approximately one hour isigle sitting each week. They
answered open-book adjunct questions as they cetistheir reading could be
verified. The questions were open-ended and causadta combination of knowledge-
based and higher order questions. Open ended onestere considered necessary
because if multiple choice questions were usesipitld have allowed those students who
did not want to read the option to guess inste&é. questions required short answer
responses that asked students to summarize, pasapland make inferences. These
guestions may have served to stimulate metacogmitido help the readers emulate the
self-questioning that high functioning readers pordganeously. Researchers have found
improved reading performance when measures of atability were introduced

alongside silent reading (Kelley & Clausen-Grad#)& Trudel, 2007), while others
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have noted the importance of having additional sujggo ensure participants attend to
the intervention (Thompson, 1997). In tradition&RSstudents recognize that no
assessments will follow to verify their reading aften fail to follow through with it,
especially if the text is at or above their readengel. When accountability measures
such as adjunct questions or verbal summarizing wéroduced, students were more
likely to read and understand the material.

Treatment Group 2: Module ISR Group

The module ISR group read the same literary selestas the control group and
the textbook ISR group but did most of their regdim computers rather than from the
textbook. Like the textbook ISR group, the mod@®& Igroup read silently for
approximately one hour each week and answeredathe spen-book adjunct questions
while they read. However, the module ISR group ixexkadditional intervention layers
delivered via a computer module format designedifipally to assist with
comprehension. Like the control and textbook IS&ugs, the module ISR group read on
fourteen different weeks, but nine of the assigrnserere completed with the use of the
computer module, while five were text-based intatimns identical to those
administered to the textbook ISR group. Initiatlh computer module interventions had
been scheduled, but one was cancelled due to auteripb scheduling conflict within
the school.

The computer reading modules were developed byeearchers and included a
number of cognitive tools and scaffolding device=ant to improve comprehension. The
modules were constructed on a PowerPoint tem@atkstudents read the material by

clicking through the slideshows at their own pa@genting instructions have been found
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to be beneficial in helping adults attend to regdiomprehension tasks (Thompson,
1997) and were placed at the beginning of the sfidevs to advise the reader of the
usefulness and importance of the additional tobteeir disposal, such as advance
organizers. Advance organizers were in place teigeobackground knowledge, activate
schema, and help generate predictions. The modovéded questions that asked the
students to paraphrase the information contain¢deradvance organizers in writing to
encourage them to encode that information into migmo order to trigger inferences
and predictions, words from within the text thatreveentral to its meaning flashed
across the screen prior to certain chunks of #exocabulary function allowed students
to scroll over words in the text to reveal theiranmg as they were used within the
context of the passage. Students answered ideatigahct questions to those in the
textbook ISR group, but the questions were embedudah the module on the screen.
Some pictures associated with the text appearttk dieginning of the slideshow to
assist with schema production and add interesthnbuo¢ appeared within the body of the
passages so that the focus would remain on studesual processing of the text alone.
Results

All analyses were conducted in two ways: First,tehébook ISR and module ISR
groups were collapsed to create a single ISR grmgpmpare the overall effects of ISR
against the performance of the control group. Neath analysis was run comparing all
three conditions (control, textbook ISR, module )8R separate independent variables in
order to identify whether the performance of studem either of the treatment conditions
differed significantly from one another or from tbentrol group. With few exceptions,

ANCOVA was used to test for change in skills angpdsition across the study because it
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is effective in controlling for initial levels incademic skill, motivation, and attribution.
ANCOVA is also particularly effective in measurirglative gains, which was the focus
of the study, rather than overall achievement. Aidmogeneity of slopes assumption was
tested on each relationship prior to running theyais, and none of the relationships
were found to violate the assumption, indicatirgf the use of ANCOVA was
appropriate in each instance.

Achievement Measures

Of the 156 students who took the Gates-MacGingagling test, 5 students
missed the pretest, 8 students missed the post@estudents dropped out or transferred
out, 2 students refused to complete the test, Grefllents’ scores had to be removed
due to random guessing on either the pretest quaktest, or 9.0% of the total 289 tests
administered. Students’ scores were removed fatar@nguessing based on chance level
results and visual inspection of the score shagis. left 105 students who completed
both the pre and post tests (210 tests) in a ¥adikion. While it was troubling to lose 9%
of the final data due to students randomly guessimg number is likely in line with the
percentage of students who would randomly guessgrin-school assessment and
translates to between 2 and 3 students per clagspessment.

Theoretically, students should gain 1.0 grade lpeelschool year from beginning
to end. Likewise, in one semester, or half a sclgeat, we would expect to see a mean
gain of approximately .5 grade levels for all stuide In terms of raw numbers, according
to the Gates-MacGinitie conversion measures, sghidy the students in the combined
ISR group showed more than twice the amount of geiatal reading ability as the

students in the control group. Those in the corgroup showed a mean gain of .7 grade
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levels in total reading ability (going from a 9.%am grade level to 10.2) while those in
the combined ISR group showed a mean gain of héegievels (going from a 10.2

grade level to 11.7). When the two treatment groug@e examined individually, the
textbook ISR group gained 1.5 grade levels (fron® 10 11.5), and the module ISR
group gained 1.8 grade levels (from 10.5 to 1Z'Be gain of .7 grade levels by the
control group is consistent with the gains that ddae expected over the course of a five
month semester. However, the fact that both treattign@ups gained at least 1.5 grade
levels is notable because it suggests their tetading ability improved three times faster,
or three times more, than would be expected indatfhool year.

The results for vocabulary were less pronouncdth nvore moderate gains and
fewer differences between the groups. The studerte control group gained .7 grade
levels in vocabulary (going from an 8.9 mean griagel to 9.8), while the combined ISR
group gained 1.0 grade level (from 8.9 to 9.9). Whensidered individually, the
textbook ISR group gained .8 grade levels (fromt8.8.6), but the module ISR group
gained 1.4 grade levels (from 9.5 to 10.9). Whilke itnodule ISR group appeared to
perform better than the control group and textbk&R group in vocabulary, none of
these differences proved to be statistically sigaiit when entered in ANCOVA, as
detailed below.

The most striking gains were in the area of reqdimmprehension. The students
in the control group gained a total of .7 gradesls\{going from a 9.0 mean grade level
to 9.7), and the combined ISR group gained 1.8ayla¢kels (from 10.0 to 11.8), more
than twice as much. When examined individually,téhébook ISR group gained 1.8

grade levels (from 10.0 to 11.8), and the modukRe ¢foup gained 1.9 grade levels (from
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10.0 to 11.9). Here again, the students in therobgtoup gained in comprehension at a
pace that would be consistent with what would k@eeted over the course of a five
month semester, while both the students in thétekit ISR group and those in the
module ISR group gained at a pace that was thmeestfaster than would be expected
over that time frame, or gained three times as nmiceading comprehension. The grade

level results that were discussed above can bealfoumable 1 below.

Table 1
Total Reading Ability
Group Pre ESS PostESS BSS Pre GE Post GE GE
Control 546.16 550.42 4.26 9.5 10.2 v
Combined ISR  550.34 558.37 8.03 10.2 11.7 1.5*%
Textbook ISR 549.18 557.18 8.0 10.0 11.5 15
Module ISR 552.17 560.25 8.08 10.5 12.3 1.8
Vocabulary
Group Pre ESS Post ESS BSS Pre GE Post GE GE
Control 541.51 545.32 3.81 8.9 9.6 v
Combined ISR  541.75 547.24 5.49 8.9 9.9 1.0
Textbook ISR 539.76 545.10 5.34 8.8 9.6 .8
Module ISR 544.96 550.69 5.73 9.5 10.9 1.4
Reading Comprehension
Group Pre ESS Post ESS BSS Pre GE Post GE GBE
Control 543.40 548.51 5.11 9.0 9.7 v
Combined ISR 551.24 561.27 10.03 10.0 11.8 1.8*
Textbook ISR 551.05 560.97 9.92 10.0 11.8 1.8*
Module ISR 551.54 561.75 10.21 10.0 11.9 1.9*

Note: ESS = Gates-MacGinitie Extended Scale Sédter Gates-MacGinitie Grade
Equivalent A = change in scores, * = relationships that weaistically significant

An ANCOVA was conducted to compare the performasfdde control group to
the combined ISR group (textbook ISR and module) i§Rotal reading ability. The total
reading score from the Gates-MacGinitie pretestevdsred as the covariate to control
for initial ability levels, condition served as thelependent variable, and the students’

posttest scores constituted the dependent varigb&eresults showed a significant
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difference between groups(1, 102) = 4.429% = .038,d = .39, with the combined ISR
group increasing their overall reading ability tgraater extent than did the students in
the control group. Next, the same covariate aneidégnt variable were entered, but this
time all three groups were compared individualllge3e results did not prove to be
significant,F(2, 101) = 2.230p = .113. Pairwise comparisons did not show sigaiftc
difference between the control and module ISR gspgup .075; the control and textbook
ISR groupsp = .083; or the textbook ISR and module ISR gropps,79. While none of
these three relationships proved to be significamias clear that both ISR groups
showed similar gains, far more alike than the stiglgoerformance in the control group,
and when collapsed statistically, the overall ISBug did improve substantially more in
total reading ability than those in the controliggoMeans and standard deviations for

the total reading analyses can be found in tabkesd23 below.

Table 2
Total Reading: Control vs. Combined ISR
Condition Mean Std. Deviation N
Control 550.42 21.50 43
Combined ISR 558.37 18.99 62
Total 555.11 20.34 105
Table 3
Total Reading: Control vs. Textbook ISR vs. Moditke

Condition Mean Std. Deviation N
Control 550.42 21.50 43
Text 557.18 19.10 38
Module 560.25 19.07 24
Total 555.11 20.34 105

Next a similar ANCOVA analysis was conducted udimgvocabulary subsection

pretest as the covariate and the vocabulary subsqmbsttest as the dependent variable
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to test for differences in vocabulary ability agdke study. When the control group was
compared to the combined ISR group, the results wet significantF(1, 124) = .601p
=.44,d = .09. When all three groups were compared, rferéifice was founB(2, 123)
=5.03,p = .606. In pairwise comparisons, again, no difiees emerged between the
control and module ISR grougs= .318; the control and textbook ISR groups, .706;

or the textbook ISR and module ISR groyps,.524. These results suggest that no
changes occurred between the different groupdatioa to vocabulary development as a
result of the interventions.

Another ANCOVA was performed, this time with theading comprehension
subsection scores on the pretest as the covandttha reading comprehension
subsection scores from the posttest as the depewvaeable. When the control group
was compared to the combined ISR group the difftsravas significant-(1, 104) =
5.71,p =.019,d = .61 indicating that students who took part irelalg ISR, no matter
which format, increased their reading comprehenalality more than the students in the
control group did. All three groups were then coredaand the difference in this case
was not significant-(2, 103) = 2.834p = .063. Pairwise comparisons revealed that there
was no difference between the textbook ISR groupthe module ISR group,= .914;
the difference between the module ISR group anddhérol group fell slightly short of
statistical significanceg = .057,d = .63; but there was a significant difference between
the control group and the textbook ISR grooip,.041,d = .59. These results indicate
that the module ISR group and textbook ISR groepeiased their performance similarly,
but that only the performance of the textbook I38ug met the threshold for statistical

significance when compared individually to the cohgroup, while the performance of



76

the module ISR group fell just outside that thréghBut, just as with total reading
ability, the combined ISR group showed a clearedéhce and more pronounced
improvement in reading comprehension than the stsdae the control group did. Means
and standard deviations for the reading comprebareialyses with comprehension as

the covariate can be found in tables 4 and 5 below.

Table 4
Reading Comprehension with Comprehension as Caeai@ontrol vs. Combined ISR
Condition Mean Std. Deviation N
Control 548.51 21.87 45
Combined ISR 561.27 20.23 62
Total 555.91 21.78 107
Table 5
Reading Comprehension with Comprehension as Caeai@ontrol vs. Textbook ISR vs.
Module ISR
Condition Mean Std. Deviation N
Control 548.51 21.87 45
Text 560.97 20.68 38
Module 561.75 19.93 24
Total 555.91 21.78 107

Also of theoretical interest was whether differenemerged if initial total
reading ability was entered as the covariate watthecomponent part as a dependent
variable. The total reading ability score provitles best overall baseline measure for the
skills that students possessed at the beginnitigeadtudy, and each component part from
the two subsections provided an incomplete picbfitee students’ initial ability levels.
Moreover, a reciprocal effect has been shown tstdatween vocabulary and reading
comprehension with each component influencing theroInitial vocabulary level has
been found to affect growth in reading comprehangidfassi, 2004; Beck, Perfetti, &

McKeown, 1982; Connor, et al., 2004; Ouellette, @0While gains in reading
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comprehension have been found to influence vocapglawth (Joshi, 2005). Therefore,
if only the subsections are considered when cdirtgofor initial levels, it ignores a

major source of possible influence on the dependamdble, the students’ initial skill
levels on the other subsection. For instance,lif mading comprehension is controlled
for in initial skill level, it would not account fdhe possible effects that initial vocabulary
level may play in students’ growth in reading coefmnsion and vice versa.

For this reason the ANCOVA analyses were repeased the total reading
ability scores as the covariate and each subseatidthne dependent variable. When the
control group was compared to the combined ISRmmouhis way to test for effects on
vocabulary, no significant differences were fouR(,, 102) = .087p = .768,d = .12.
Likewise, when all three groups were compared aralkalary no differences emerged,
F(2, 101) = .415p = .661, with no difference between the control sndbook ISR
groups,p = .517; the control and module ISR groups, .756; or the textbook ISR and
module ISR groupg = .391. This verified the earlier analysis on vadaby, suggesting
again that vocabulary did not change between gras@sfunction of the interventions,
even when taking into account the effects thatahieading comprehension levels may
have had on vocabulary growth.

A similar analysis was then conducted using taatling ability as the covariate
and reading comprehension as the dependent vari&blen the control group was
compared to the combined ISR group in this wayaicant difference became
apparentF(1, 102) = 9.847p = .002,d = .57. In comparing all three groups, significant
differences again emergde(2, 101) = 4.935p = .009. Pairwise comparisons showed no

difference between the textbook ISR and moduled&Rps,p =.741, but significant



78

differences between the control and textbook ISRugs,p = .004,d = .55, and the
control and module ISR grougs~=.029,d = .60. This analysis shows that when taking
initial total reading ability into account, insteafijust initial reading comprehension, the
combined ISR groups improved substantially more th& control group in reading
comprehension. Additionally, when compared sepbrabeth treatment groups
improved to a similar extent, and both treatmentsigs improved significantly more
than the control group. Because the results were m@nounced when considering
initial vocabulary levels via total reading ability controlling for overall beginning skill
levels, it underscores the fact that the intereerstiappeared to target reading
comprehension specifically. Means and standardatiewis for the reading
comprehension analyses with total reading abibtyhe covariate can be found in tables

6 and 7 below.

Table 6
Reading Comprehension with Total Reading AbilityhesCovariate: Control vs.
Combined ISR

Condition Mean Std. Deviation N

Control 549.12 22.19 43

Combined ISR 561.27 20.23 62

Total 556.30 21.79 105

Table 7

Reading Comprehension with Total Reading AbilityhesCovariate: Control vs.
Textbook ISR vs. Module ISR

Condition Mean Std. Deviation N
Control 549.12 22.19 43
Text 560.97 20.68 38
Module 561.75 19.93 24

Total 556.30 21.80 105
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To test for differences on how each group performrethe individual reading
assignments, repeated measure ANOVAs were perfor§mtes from students’
posttests following the reading assignments orsth&”, 12" and 18 interventions
were entered as repeated measure dependent variahike condition was entered as the
between-subjects variable. When comparing the abgtoup to the combined ISR
group, the difference was found to be highly sigaifit, F(1, 104) = 9.104p = .003,
partialn2 = .080 with the combined ISR group outperfornimg control group on each
of the four interventions. When all three groupseveompared, the outcome again was
highly significant,F(2, 103) = 5.587p = .005, partiah? = .098. In this case the pairwise
comparisons revealed that there was no differamtieel performance between the
textbook ISR and module ISR groupss .162, and the difference between the control
and textbook groups fell just short of significange .055, but there was a highly
significant difference between the control and med8R groupsp = .002. This
suggests that while the computer reading moduledicippear to provide benefits to
global reading comprehension beyond those bereffisrienced by the textbook ISR
group, as the Gates-MacGinitie data revealed, thaéuhe did in fact appear to assist
students with comprehending material on the indigldassignments. The technological
package encompassing the cognitive tools helpetksts to better understand the
specific stories they read even if that improveohpoehension did not generalize to all
reading tasks. While the reading passages werequitalent in terms of difficulty, with
by far the most abstract selection coming at tlteaerd all students struggling on that
final assessment, the module ISR group outperfottmedther two groups on all four

passages. Means and standard deviations for thessitcom the individual reading
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assignments, along with the accompanying grapimsbedound in tables 8 and 9 and

figures 1 and 2 below.

Table 8
Scores from Individual Reading Assignments: ContsolCombined ISR
Passage Condition Mean Std. Deviation N
Dr. Heidegger’s Control 64.64 17.71 56
Experiment Combined ISR 72.60 12.63 50
Total 68.40 15.95 106
Narrative of Control 78.13 18.43 56
Frederick Douglass Combined ISR 82.30 12.58 50
Total 80.10 16.01 106
A Rose for Control 75.45 21.69 56
Emily Combined ISR 85.20 13.01 50
Total 80.05 18.69 106
The Jilting of Control 56.86 20.17 56
Granny Weatherall Combined ISR 67.10 15.05 50
Total 61.70 18.58 106
Table 9
Scores from Individual Reading Assignments: ContsolTextbook ISR vs. Module ISR
Passage Condition Mean Std. Deviation N
Dr. Heidegger’s Control 64.64 17.71 56
Experiment Text 68.39 13.56 31
Module 79.47 6.85 19
Total 68.40 15.95 106
Narrative of Control 78.13 18.43 56
Frederick Douglass Text 82.10 13.02 31
Module 82.63 12.18 19
Total 80.10 16.01 106
A Rose for Control 75.45 21.69 56
Emily Text 81.94 13.58 31
Module 90.53 10.26 19

Total 80.05 18.69 106
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The Jilting of Control 56.88 20.17 56
Granny Weatherall Text 66.29 15.49 31
Module 68.42 14.63 19
Total 61.70 18.58 106
Figure 1
Graph Depicting Scores from Individual Reading gssients: Control vs. Combined
ISR

Estimated Marginal Means of MEASURE_1

90.00 — ISRvContro
Control
ISR

%)
&
@ 80.00—
=
©
=
o
S
©
=
- 70.00—
(D]
—
(4+]
i=
]
%)
L

60.00 —

- —
N
w
N -

tests



82

Figure 2
Graph Depicting Scores from Individual Reading gasients: Control vs. Textbook

ISR vs. Module ISR
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The final group of achievement analyses examinedthe students in each
condition fared on the state mandated Americarraifitee End-of-Course Test (EOCT)
and provided the most practical measure of whetteemterventions contributed to the
development of skills that are essential to suctebgh school. ANCOVA analyses
were conducted with the Gates-MacGinitie total negé@bility scores from the pretest
used as the covariate to establish a baseline meefsunitial reading skill. Students’
scores from the Reading and American Literatureacton of the EOCT were entered
as the dependent variable. When the control graagpaempared to the combined ISR

groups, there was a significant differeniegl, 104) = 6.515p = .012,d = .55, with the
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students in the treatment groups outperformingetiasn the control group after
controlling for initial reading ability. When alhtee groups were compared separately,
there was again a significant differenE€2, 103) = 3.254p = .043. In this case there
was no difference between the textbook ISR and med@R groupsp = .819, and there
was a significant difference between the contral e textbook ISR groupp,=.019,d

= .50, but the difference between the control anduteotSR groups was not significant,
p=.073,d = .66. These results mirror those from the previalsevement measures and
reinforce the findings that the two treatment gpprformed similarly and together
clearly outperformed the control group in readioig, that the students in the textbook
ISR group appeared to show the most consister@rdiite in contrast to those in the
control group. Means and standard deviations feiBOCT reading subsection with total

reading ability as the covariate can be foundlme® 10 and 11 below.

Table 10
EOCT Reading Subsection with Total Reading Alaktyhe Covariate: Control vs.
Combined ISR

Condition Mean Std. Deviation N

Control 14.39 4.68 44

Combined ISR 16.73 3.73 63

Total 15.77 4.28 107

Table 11

EOCT Reading Subsection with Total Reading Alaktyhe Covariate: Control vs.
Textbook ISR vs. Module ISR

Condition Mean Std. Deviation N
Control 14.39 4.68 44
Text 16.56 4.08 39
Module 17.00 3.12 24

Total 15.77 4.28 107
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Disposition Measures

In examining the raw data on the disposition messuhe students in the
combined ISR group showed greater gains in readioifvation on the Motivation for
Reading Questionnaire (MRQ) than those in the cbgtoup (a gain of .09 for the
control group and .15 for the combined ISR grodhen examined individually, the
textbook ISR group showed a gain of .14 on readiongvation, and the module ISR
group showed a gain of .17 in the same construmiveiter, none of these relationships
proved to be statistically significant when analyzsing ANCOVA. On the Adult
Motivation for Reading Survey (AMRS), the studeintshe control group showed a gain
of .03 in reading motivation, while those in therdmned ISR group showed a gain of
.12. When considered individually, the studentthatextbook ISR group showed a gain
of .07, while those in the module ISR group showedar the most gain (.24). The
difference in the increase of reading motivatiotwaen the combined ISR group and
control group did prove to be significant, as dethbelow, and was largely driven by the
pronounced gains in reading motivation by the sttglan the module ISR group. These

data are shown below in Table 12.

Table 12

Reading Motivation Scales
Group Pre MRQ Post MRQ MRXY) Pre AMRS Post AMRS AMRS
Control 2.41 2.50 .09 2.9 2.93 .03
Combined ISR  2.59 2.74 A5 3.20 3.32 12*
Textbook ISR 2.62 2.76 14 3.25 3.32 .07
Module ISR 2.54 2.71 A7 3.10 3.34 24*

Note: MRQ = Motivation for Reading QuestionnairdlRS = Adult Motivation for
Reading Survey) = change in scores, * = relationships that wemstically significant

The results of the MRQ were analyzed to test fange in overall reading

motivation between groups. There were 123 studeghtscompleted both the pre and
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post MRQ assessment. For each analysis, the sfgidentes from the MRQ
administered at the beginning of the semester emtered as the covariate to control for
initial levels of motivation, group was the indepent variable, and the scores from the
MRQ administered at the end of the semester sexy¢lde dependent variable. First the
control group was compared against the combinedgi®Rp, and the difference between
groups was not found to be significalR(l, 120) = 2.79p = .098. Next all three groups
were compared and again no significant differemeeerged=(2, 119) = 1.38p = .255.
Pairwise comparisons revealed no significant diffiees between any of the three
groups: control vs. textbook ISB=.148; control vs. module ISRR,= .20; textbook ISR
vs. module ISRp = .969. These results suggest that changes inlbxemding

motivation, as measured by the MRQ, a scale ofligidaveloped for children and later
also used with adolescents, did not differ sigatfity between any of the three groups
across the duration of the study.

Results from the AMRS were then analyzed to testhanges in overall reading
motivation on a scale geared towards adults’ petss on reading. There were 117
students who completed both the pre and post AME38ssments. Again, the pretest
scores were entered as the covariate, group asdependent variable, and posttest
scores as the dependent variable in the ANCOVAyamsalWhen the control group was
compared against the combined ISR group, the sesudte significanF(1, 114) = 6.20,

p =.014,d = .62, suggesting that on this particular measuuglesits in the treatment
group increased their overall reading motivatiggngicantly more than those in the
control group. To examine the relationships in tgedetail, all three groups were

compared and again a significant difference emeFg§2d113) = 3.84p = .024. Pairwise
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comparisons revealed that there was not a signifididference between the control

group and the textbook ISR groyps .090, or the textbook ISR and module ISR groups,
p =.229, but that there was a significant differemceverall reading motivation between
the control group and the module ISR grooup,.009,d = .66. These results suggest that
as a whole, the students who took part in ISRHersemester increased their reading
motivation on the adult scale to a greater dedrae those in the control group.
Additionally, the most pronounced changes in madidraoccurred in the students who
read from the computer module, whose reading miivancreased substantially more
than those students in the control group. The maadstandard deviations for the

AMRS survey can be found in tables 13 and 14 below.

Table 13

AMRS: Control vs. Combined ISR
Condition Mean Std. Deviation N
Control 2.93 72 51
Combined ISR 3.32 .55 66
Total 3.15 .66 117
Table 14

AMRS: Control vs. Textbook ISR vs. Module ISR

Condition Mean Std. Deviation N
Control 2.93 72 51
Text 3.32 .58 43
Module 3.34 .50 23
Total 3.15 .66 117

For the Sydney Attribution Scale (SAS), an ANCOVAsnagain performed with
the score for each dimension on the pretest asavariate, group as the independent
variable, and the score for each dimension on tisétgst as the dependent variable.

There were 123 students who completed both thampigost administrations of the
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SAS. No significant differences were found on ahthe last five of the six dimensions:
2) success/effort, 3) success/external, 4) fadlméty, 5) failure/effort, 6)

failure/external. However, on the first dimensisagcess/ability, a significant difference
emergedF(1, 120) = 7.868p = .006,d = .47, suggesting that those students who took
part in ISR were more likely to show an increasaaiency to attribute their successes in
reading to their own ability than were those stuglémthe control group. The means and
standard deviations for the SAS success/abilityetision for two groups can be found

below in table 15.

Table 15

SAS Success/Ability Dimension: Control vs. CombiS&d
Condition Mean Std. Deviation N
Control 3.84 .95 57
Combined ISR 4.22 .64 66
Total 4.05 .82 123

Next a similar analysis was conducted on the S&f8es, but comparing all three
groups. Just as in the analysis between only tbegtaups, no significant differences
were found on any of the last five of the six disiens. However, a significant
difference once again appeared for the successyabihensionF(2, 119) = 4.03p =
.020. When pairwise comparisons were examinede tvas not a significant difference
between the control group and the module ISR grpeap,087, or the textbook ISR
group and module ISR group= .623. There was a significant difference betwiben
control group and the textbook ISR group, thoymh,.008,d = .42. This indicates that
while students who did ISR from the textbook hadilsir outcomes regarding what they
attributed their success to as those students vehiS& from the module, those who read

from the textbook were substantially more likelyattribute their successes in reading to
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their own ability than were those students in thetl group. The means and standard

deviations for the SAS success/ability dimensiartfioee groups can be found below in

table 16.
Table 16
SAS Success/Ability Dimension: Control vs. Texth8Bkvs. Module ISR

Condition Mean Std. Deviation N

Control 3.84 .95 57

Text 4.18 .63 42

Module 4.30 .66 24

Total 4.05 .82 123

Because prior research has shown there to beragstorrelation between reading
achievement and ability attributions (Marsh, 1984\as necessary to explore this
relationship as well. A Pearson product-momentetation was conducted to determine
whether a linear relationship existed between théents’ SAS posttest success/ability
scores and their Gates-MacGinitie posttest scarghereading comprehension
subsection, since that is the achievement arealtioated the most change across the
study. The correlation between students’ readitrgpation success/ability score and
their actual reading comprehension ability at the ef the semester was in fact
significant,r(122) = .31p =.002. A similar analysis was then conducted termeine
whether students’ ending scores in total readingetated with their success/ability
attribution scores, and once again there was dafis@nt correlationr(122) = .28p =
.006. This suggests that both the students’ rgachmprehension ability and their total
reading achievement were moderately correlated théhr tendency to attribute their
reading success to their own ability. The highergtudents’ ending skill levels, the more
likely they were to view their own ability favorabMWhile this dynamic seems intuitive,

it is notable that this relationship cannot bellatted to students’ confidence being
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bolstered due to feedback on their achievemenescbecause neither their Gates-
MacGinitie scores nor their scores on the EOCTirgpsubsection were revealed to
them. The means and standard deviations for thessild&ss/ability dimensions and the
Gates-MacGinitie reading comprehension and totdirey scores used in the correlation
analysis can be found below in tables 17 and 18.

Table 17

Pearson Correlation: SAS Success/Ability DimensmgrGates-MacGinitie Reading
Comprehension Scores

Measure Mean Std. Deviation N
SAS Success/Ability 4.04 .82 124
Gates-Mac Reading Comp  555.91 21.78 107
Table 18

Pearson Correlation: SAS Success/Ability DimenssgrGates-MacGinitie Total
Reading Scores

Measure Mean Std. Deviation N

SAS Success/Ability 4.04 .82 124

Gates-Mac Reading Comp  555.11 20.34 105
Discussion

The central question of the study was whethetasscindependent silent reading
could positively impact students’ global readingigband its component parts, a
guestion the National Reading Panel acknowledgddcbayet been answered
(NICHHD, 2000). When examining the change in regdinhievement of the combined
ISR groups, it was clear that the ISR group dickealimprove their overall reading
ability to a greater extent than did the studemtfie control group. This suggests that

teachers can help students to significantly impttred reading ability simply by having
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them read independently in class for an hour easdkvand ensuring that all students
follow through with that reading. These findingsenhthe rigorous methodological

criteria of the NRP (NICHHD, 2000) and appear tpart the contentions of researchers
such as Krashen, (2000), Marzano (2004), and Ritg(2000), who argue for the

efficacy of ISR. While the effect sizes were naogk it must be noted that the students’
gains were achieved after just 14 hour-long intetieas over five months, and
researchers such as Marzano and Pilgreen advddatestthree years of consistent ISR
practice. It is likely that effect sizes would irese if the program was continued across a
number of years or if more ISR time were incorpedanto the week.

Despite the modest effect sizes, the practicaltesuterms of grade equivalency
were profound. Bare in mind that students are eepleto gain one grade level in one
school year for every year they are in school. Gth lbotal reading ability and reading
comprehension, the control group made gains tleat@msistent with what would be
expected under normal circumstances; they gainpbaiately half a grade level in
half a school year, which would have been just aver grade level when extrapolated
over the full school year. In contrast, on the saneasures, both the textbook ISR and
module ISR groups gained more than twice as mutheasontrol group in terms of
grade equivalency level. If the program were t@kieended to a full year and students in
the treatment groups continued to gain at the gzane they did in this study, each group
would gain at least three grade levels in both teding ability and reading
comprehension, achievement that would be at athaee times the rate that would be
expected in one school year. For reading, a cortdinat has proven to be very difficult

to affect under any circumstances, these resultt bmiviewed as relatively striking.
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The results also provide further indirect evidetid students are not reading
enough sufficiently challenging material on a regudasis, just as Goodlad (1984) and
Moss (2005) had previously observed. Had the stsdarthis study been reading ample
amounts of grade level material outside of class,highly unlikely that 14 one-hour
reading sessions would have produced any meas\aiadtege at all. The fact that it did
appear to have a substantial impact would sugbesttie students were doing little to
improve their reading skills either outside of slas in other content classes.

It was also clear that the ISR method did not reaweappreciable effect on
global vocabulary regardless of whether the readiag done via a traditional textbook
format or the computer module format, which appé&antradict the conclusions of
Joshi (2005), who found vocabulary developmentetodtated to reading amount. This is
somewhat puzzling for a number of reasons. Firsias been well documented that
reading comprehension and vocabulary levels astee(Alfassi, 2004; Beck, Perfetti, &
McKeown, 1982; Connor, Morrison, & Petrella, 20@pmley & Azevedo, 2007; Leone
et al., 2005; Nelson & Stage, 2007; Ouellette, 3086d growth in either area can
produce a reciprocal effect. Also, the reading nieslwere constructed specifically to
help students address shortcomings in vocabulatyavbuilt in, interactive vocabulary
function. There are several possible explanationghie lack of change in students’
vocabulary skills in this study. The most obviousl anost likely one is that the ISR
method simply does not work well for vocabulary elepment because it does not
provide enough specific support for individual wonganing. Another likely explanation
may be that there was a fragmented relationshipd®at the vocabulary measured on the

Gates-MacGinitie reading test and the vocabulaay students encountered in the
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literature during their weekly readings. The studen the ISR group may have indeed
increased their vocabulary within the context oféioan literature, but those gains may
not have been captured by the more generalizecs®&aeGinitie assessment. Finally,
the five month semester may not have provided emtioge for the reciprocal effect to
occur. At this point it is still unclear whethemaing comprehension and vocabulary
skills affect each other simultaneously or whethere is a lapse in time with one
developing more extensively before the other.

Among the strongest findings in the study is ti&R lappeared to stimulate
substantial measurable gains in reading compretrenshis was apparent from several
findings: Because the ISR group showed significgms in total reading ability but no
gains in vocabulary, it suggests that the gainstbdx entirely derived from the other
component that contributes to total reading ahiligading comprehension. Indeed, when
reading comprehension was examined in isolationenddcounting for initial reading
comprehension levels, the gains shown by the 19Rpywere more pronounced. When
reading comprehension was analyzed while contigpfiim initial total reading ability, as
opposed to just reading comprehension, the difteremere even greater. This suggests
that the ISR interventions not only targeted regaiomprehension very specifically, but
that the growth that was stimulated in the areaevemigh to boost overall reading ability
even in the absence of any measurable change abutasy. The findings that the
increased reading amount experienced by the tredtgneups was related to gains in
comprehension underscore previous findings repdye@searchers such as
Cunningham and Stanovich (1997), Guthrie, et &99), and Hasselbring and Goin

(2004).
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As further evidence for the efficacy of the methiba results on the American
literature EOCT closely mirrored those suggestethbwarious Gates-MacGinitie
measurements. According to the EOCT metric, stsdehb took part in ISR
outperformed those in the control condition onrgeding subsection of the test after
either initial reading comprehension or initialaloteading ability levels were controlled
for statistically. The findings from this particulanalysis add an important detail,
though, in that they suggest that the growth inliregskills that were revealed on the
Gates-MacGinitie reading test also generalizedhimh stakes assessment. This appears
to be strong verification of the robustness ofdffects of the ISR intervention and
supports the contentions of Moss (2005), who asgehiat ISR time is related to gains in
achievement. Since the EOCT comprised 15% of Undesits’ total grade for this
required course, the gains the treatment groupigedaare evidence of practical, real-
world enhancement of the skills that are essetttittieir success in high school and
which help them meet the educational criteria yehk state. The convergence of
evidence based on these varied measurements ssigggsbng relationship exists
between students taking part in hour-long in-cl&& on a weekly basis and significant
gains in reading comprehension ability, as welhastal reading ability.

The findings in regard to the effectiveness ofd¢bmputer reading module and
the associated scaffolding tools were somewhatdessunced but promising
nonetheless. The analyses consistently showedhiet was no difference in academic
achievement between the textbook ISR group andhtidule ISR group. They
performed very similarly in almost every respechi at times the various analyses

showed significant differences between the textd&k group and the control group,
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with the difference between the module ISR group thie control group falling just
outside the threshold for statistical significantés likely that this slight discrepancy
was due to the overall smaller sample size of thdute ISR group. Due to limitations to
computer access within the school and other fatteysnd the control of the researchers,
such as students dropping out or transferring fiteenrmodule ISR classes, the sample
size was reduced to only 24 students on most cidhdemic measures. Even so, their
gains in performance were very similar to the g#iresstudents in the textbook ISR
classes showed. However, their gains on the gltmdemic measures did not outpace
those of the textbook ISR group, suggesting thati the ISR that stimulated growth
and not the scaffolding tools built into the modulErom this we must conclude that this
particular computer format did not extend any beséd global reading comprehension
beyond those that the textbook format providecrhctical terms, this is a reassuring
finding for school districts because it indicatieattthe ISR method can positively affect
students’ academic skills without the cost to tti@osls of additional instructional
technology; gains can be accomplished with the savkhand.

There was, however, an important academic outcbatetie module ISR group
benefited from. The computer reading package, itstiaarious cognitive tools, did
appear to help students to better understand geadifis assignment they read, as the
module ISR group showed the strongest performancedl @f the internal reading
assessments that gauged how well students compiethéme weekly reading passages.
These results mirror those of Magliano, et al. @0hd Salmeron, Kintsch, and Fajardo
(2005), who found that technological scaffoldingiicbassist students with their

comprehension of reading tasks at hand. But theulred&R group’s improved
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comprehension on individual assignments did narbfegeneralize to other more global
measures such as the Gates-MacGinitie readingrtéise EOCT. Instead, the benefits
appeared to be more localized. However, the moslalgparent ability to help the
students to learn the material at hand is a vatuatticational outcome in itself.

Another significant outcome emerged from the mod8F group. While none of
the groups showed any change in overall readingvatain on the MRQ, the students
who read from the computer module showed a sigmifiand pronounced increase in
reading motivation based on the AMRS when comptrede control group and the
textbook ISR group. Indeed, the module ISR groinEsease in motivation was largely
responsible for the difference the combined ISRugrehowed in contrast to the control
group. So the question begs to be asked, why did/atimn not appear to change
according to the MRQ, but did appear to changetidedly according to the AMRS? As
noted earlier, the MRQ tends to measure self-cdrninepgard to reading, while the
AMRS tends to measure attitudgsoutreading without putting as much emphasis on
identity. It is likely that attitudes about readiwgl change prior to how students perceive
themselves as readers. For instance, a studemrailably decide she is beginning to
enjoy reading, seeing the task in a more positglg,|before she begins to identify
herself as someone who is “a reader”. In this wagtivation as measured by the AMRS
may be a precursor to that measured by the MRQusecself-concept is likely to change
much more slowly, and the five month semester nzyhave been long enough to affect
self-concept. It can also be argued that the esifiithe AMRS, which was developed for
adults, are more relevant to secondary studentsateathose of the MRQ, which was

developed for children. High school students aagilegy childhood and entering
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adulthood, so their dispositions from an adult pecsive will become increasingly
pertinent as they age. Regardless, the resulegerd to the change in reading motivation
experienced by the students who did their ISR fteenmodule are promising and are
consistent with the findings of Howard, Ellis, aRdsmussen (2004) and Liu and Bera
(2005), who argued that technology could be useshtance academic motivation in
modern students. It had been predicted that thaured8R group would show gains in
academic skills beyond those of the textbook ISRigy which they only did on

individual assignments, not in global ability, ey did meet the prediction that they
would experience the greatest growth in readingwaton, a very powerful construct in
learning.

The SAS provided the final measure of student digjom, and the results
paralleled those of most of the other analyseterims of what the students attributed
their success in reading to, the students in thebared ISR group were more likely to
attribute their success to their own ability thagrevthose in the control group. So it
appears that as students took part in ISR, thaifidence in their ability to read and be
successful in the endeavor grew substantially rtteae did those students who did not
participate in ISR. As with other analyses here,tdxtbook ISR group’s confidence in
their ability to succeed met the test for statadtgignificance when compared to the
control group, while the module ISR group agaihjtedt outside it when examined in
isolation. This slight difference may reflect aibebn the part of the module group that
the computer, with its cognitive tools and scafiotddevices, may have been partially

contributing to their success, whereas the textd8&kgroup had no such benefit. It is
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worthwhile to note, however, that on this measheettvo treatment groups did not differ
significantly from each other.

The SAS was analyzed for another relationshipctreslation between students’
actual academic achievement and their attributiegarding whether their own ability
was responsible for their academic success. Agfpositive correlation between the two
has been noted in prior literature (Marsh, 1984 thke present study there was a
moderate correlation between students’ successyadtiiributions with both reading
comprehension skill and overall reading abilityu&ints who finished the semester with
the highest skill levels in both areas were mdeel¥i to attribute their success to their
own ability rather than to causes such as extdéone¢s or enhanced effort. However,
students were not privy to the results of either@ates-MacGinitie reading test or the
reading subsection of the EOCT, so their confidendkeir own ability cannot be
attributed to a reaction to receiving feedbackrairthigh skill levels. The unit tests and
course grades that are ubiquitous in their claasesore often a reflection of students’
memory of course content and provide little to maleation of reading ability. This
would suggest that the enhanced confidence shovetuolgnts who participated in ISR
had a deeper, internal origin, rather than beintyde via external influences such as
grades. One possible explanation for the increastudents’ tendency to attribute their
success to their own inherent ability is that &ytimproved in reading ability their
development was accompanied by increased metammygaitd metacomprehension. It is
certainly plausible that metacognition and metac@mn@nsion are an essential link
between achievement and attribution, and thisr&daionship worth investigating in

future research.
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Limitations

While it was clear that the students in both ISBugs showed benefits in a variety of
areas, from global reading comprehension to higkest assessments to motivation and
attribution, because this study was designed witinencontext of applied research and
design-based research, certain specifics canneto@polated from the results. Most
notably, the findings indicate that one-hour of WgdSR can provide substantial
benefits to students in terms of stimulating regdiamprehension. However, we cannot
parse out the contribution that having studentsvanghe reading comprehension
guestions may have had on their gains. The readingprehension questions served two
purposes: first, to provide an assessment compdoeamtsure that all students followed
through with their reading, and second, to possshiyulate metacognition and in turn
metacomprehension. It is unclear whether studeatddindeed have completed the
readings without the adjunct questions or if thegjions contributed to the students’
gains beyond what they would have experiencedraplygireading for the hour. We do
not know if the adjunct questions are a necessamponent to realize the gains seen
here or if reading alone can lead to similar resdlhe design of the study could not
account for this possible variance.

Next, while there appeared to be no discernablagdha vocabulary ability between
groups in the study and we must accept this findinfigce value, there is a question as to
how closely aligned the Gates-MacGinitie vocabukargsection was to the actual texts
the students were reading on a weekly basis. Thiests may very well have increased
their vocabulary on text-specific words, but evitligtheir global vocabulary did not

change as a function of the interventions. In fstudies it would be worthwhile to
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measure vocabulary that is specific to the reagasgages in order to discern whether
the ISR method can in fact have any impact on $petific vocabulary. Based on these
results we certainly cannot conclude that it dbesgiven the reciprocal effect of
reading comprehension and vocabulary and the clearge in reading comprehension
measured in this study, there may be more nuargationships to explore in this regard.

Finally, it was regrettable that the sample sizéhefmodule ISR group was so small,
numbering only 24 students by the end of the seendBut because of the limited
availability of the school computer labs and otfaetors beyond the control of the
researchers, the final size of this group wastless optimal. While there is no indication
that the module ISR group would have outperfornimedtéxtbook ISR group
academically with a greater sample size, it isljikkat the differences between the
module ISR group and the control group would haaenbmore pronounced since the
module ISR group’s performance mirrored that oftéh@book ISR group so closely. It
would be worthwhile to replicate the process ireamironment where there is not such a
high premium on the access to instructional teabol
Future Research and Implications

While the racial background of the students wasano&in focus of the study, it

is worth noting that the students in the sampleavpeedominantly African American.
Due to this dynamic, this study provides evidemad the ISR method can be successful
in promoting literacy skills in a minority populati from a predominantly working class
socioeconomic background. It is likely that thesass shown by the students in this
study could be replicated by Anglo, Asian, and ldisp students if they were to be

provided with an identical intervention. Howevédrstudents already have high levels in
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reading comprehension and are accustomed to dategsve reading at home, as may

be the case for students from more affluent enmremis, in-class ISR time would likely

have a less pronounced effect. For this reasoouldvbe beneficial to test the method in
other socioeconomic environments.

The effects of the module ISR treatments were sdmémconclusive in this
study. Students who read from the computer perfdrmeey similarly to the textbook
ISR group in most respects, suggesting they reddhwe same benefits as those who read
from the textbook, but few additional benefits amadcally. However, those students
from the module group showed a distinct increageading motivation above both the
control group and the textbook group, and motivaigoa powerful dynamic in academic
success. The module intervention may be consideseatcess for this reason alone.
However, future research could test more powenfuhore elaborate technological
packages that may produce additional benefitsad@mic achievement that go beyond
those of traditional ISR while maintaining the nvational benefits of the package tested
here. Also of interest is whether the benefitesrhing that the module ISR group
showed on individual assignments would generabzgldbal improvements in reading
given more time or more interventions, considethgmodule ISR group only took part
in nine computer-based interventions.

Public education in the U.S. is in dire need oteesh based methods that can
address issues of literacy and reading comprehemnsiadolescents and young adults in
secondary schools. Students’ reading ability asféogir ability to learn across all content
areas and influences their success in post-segprdaironments such as college and the

workplace. Therefore, it can have a tremendous ¢tnpa students’ chances for success
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at life in general. Too often students leave higfos| with inadequate reading levels,
and by extension limit their potential to thrivesaciety. The results of this study provide
much needed evidence for one way to stimulate drawteading for high school
students. Because the results of the various messguthis study often converged and
provided similar conclusions, the uniform findirgggygest ISR has the potential to be
incorporated into a broad range of classrooms aneéfii a large number of students
without the need for extensive additional fundimglaborate training. It is clear that
students must read more challenging material o megular basis in order to
stimulate the cognitive processes that will alltwit reading skills to flourish. ISR may

be one of the few ways that teachers can direattiycansistently facilitate this process.
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APPENDIX A

Reading Passages

Passage Author Word Count Flesote#d
Grade Level
Narrative of the Captivity Mary Rowlandson 3,128 8.4
The Interesting Narrative Olaudah Equiano 4,801 9.3
of Olaudah Equianty
TheDeclaration of Thomas Jefferson 1,704 12.0
Independence
The Devil & Tom Walker Washington Irving 4,744 8.1
Dr. Heidegger’s Nathaniel Hawthorne 3,686 9.4
Experiment*
excerpts fromNature Ralph Waldo Emerson 1,618 8.1
& Self-Reliance
Resistance to Civil Henry David Thoreau, 3,948 9.0
Government Mohandas Gandhi,
and other essays** Martin Luther King Jr.
Narrative of the Life of Frederick Douglass 2,440 6.1

Frederick Douglas®

An Occurrence at Owl Ambrose Bierce 3,726 7.5
Creek Bridg&*

The Lowest Anim&t Mark Twain 2,070 7.8

To Build a Fire Jack London 7,096 6.7

A Rose for Emilf William Faulkner 3,702 7.7

The Jilting of Granny Katherine Anne Porter 3,894 5.3
Weatheralft*

Everyday Ust* Alice Walker 3,588 4.7

**- denotes the passages that were converted tgputenmodules
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Total mean word count = 3,582
Total mean reading level = 7.86

Module mean word count = 3,356
Module mean reading level = 7.9
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