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Abstract

The purpose of this study was to evaluate the effectiveness of the
Georgia’s Choice reading curriculum on third grade science scores on tlggaGeor
Criterion Referenced Competency Test from 2002 to 2008. In assessing the
effectiveness of the Georgia’s Choice curriculum model this causal campara
study examined the 105 elementary schools that implemented Georgia’s Choice
and 105 randomly selected elementary schools that did not elect to use Georgia’s
Choice. The Georgia’s Choice reading program used intensified instrucon i
effort to increase reading levels for all students. The study used a non-aguivale
control group with a pretest and posttest design to determine the effectiveness of
the Georgia’s Choice curriculum model. Findings indicated that third grade
students in Non-Georgia’s Choice schools outscored third grade students in

Georgia’s Choice schools across the span of the study.
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Chapter 1
Introduction
Background of the Problem

The impetus for this research began with a science teacher, the pdshadém
Child Left Behind Act (United States Department of Education, 2001), and the dramati
change in curricula for a single Georgia elementary school. The No IE&filBehind
legislation placed new accountability on schools based on standardized test score
requiring schools to demand increasing classroom time in literacy imstruthe
demand for increased literacy achievement meant that the leadershigdiadbéin
guestion reduced the time spent in classroom instruction for science and soeisl st
and increased the time spent in literacy instruction. The resulting carrchdnge
caused questions in the mind of the science teacher as to the effectiveneshahgee
in regard to science scores on standardized tests. Reville (2007) referredattethpt to
achieve proficiency in core subjects at the expense of other subjectsoainathe
curriculum.

The move from a more traditional school curricular schedule where all subject
received relative equal status to one where literacy instruction becafoeukenvolved
the search for a curricular reform package. During this search a nunddemeitary
schools in the state of Georgia investigated America’s Choice®, a carmeftbrm
package from the National Center on Education and the Economy. America’s Choice
school reform claimed to offer schools solutions that included carefully dligne

instructional materials, assessments, management systems, profetsieigiment,



coaching, and consulting (2006). The curricular reform of America’s Choice inctagora
a three-hour literacy instructional block that added Reader’'s Workshop, Writer's
Workshop, silent-sustained reading, and a literacy skills block to the dadglsc
schedule. The schedule change required reducing the instructional time ratllworme

forty to twenty minutes per day for science and social studies to allow forctieased
time spent in literacy instruction.

The wide range of Georgia elementary schools choosing America’s Chaice as
school reform package allowed the state to refer to the package as Georgieés Ohei
hundred and twelve Georgia elementary schools implemented the Georgia’s Choice
school reform model during that initial 2001-2002 school year. The name change, used
from this point forward in this study, refers to local adaptations to the Amefit®ice
school reform model (Georgia’s Choice — America’s Choice, 2009).

Conceptual Framework

The conceptual framework for this study suggested that student’s who learned t
read well, comprehended the text presented in the content area of sciencanadddea
recognize the vocabulary of science increased their science achievemenn@thuspli
intensive reading instruction with curriculum aligned science instructioregesd the
possibility of increasing science scores on standardized tests.

Morrow, Gambrell, and Pressley (2003) noted that learners learn best when
interested and involved in the learning. Motivation exerted an influence on the diéferenc
between superficial or shallow learning and deep, internalized learnimmgk&yactors
pointed to by the authors included a book or literacy rich environment in the classroom

and the opportunities for choice by the student. A classroom with a literacy rich



environment, samples from a variety of literacy genres, and opportunity for sttment
choose what to read allowed development of readers, particularly those niatibvedad.

Atkinson, Matusevich, and Huber (2009) concluded that using nonfiction trade
books provided students with easier and more interesting reading in science than
traditional science textbooks. Again, students provided with exposure to quality
nonfiction texts learn from the world around them and increased science content
knowledge from their reading.

The National Reading Panel (2000) concluded that comprehension instruction
effectively motivated and taught readers to learn and use comprehensionnnex that
benefits the reader. Comprehension instructional strategies yieldedsetwtraaasures of
near transfer such as recall, question answering and generation and sationasfz
textual material. Use of comprehension strategies, according to theiRdicated
general gains in standardized comprehension tests. The authors of the Natoinad Re
Panel report stated that empirical evidence favored the conclusion thahgeactairiety
of reading comprehension strategies directed increased learningstrfattegies, to
specific transfer of learning, to increased retention of learning, and tart#ng) of new
passages.

In another endorsement of the effectiveness of a literacy rich environoiems, J
and Lenski (1997) stated that much of the vocabulary a student learned in school
occurred without teacher intervention, but through the exposure to language. Robb (2003)
added that teaching vocabulary is crucial particularly in science, maties, and social
studies where reading and learning new information required exposure to iarfamil

vocabulary.



In integrating science and literacy Hapgood and Palincsar (2009) noted that
science and literacy intersect when students used reading, writing, atahguage to
address questions about the science curriculum. Exposing students to nonfiction texts
provided them with an increased repertoire of writing strategies, opportdaities
expanded vocabulary, and increased student engagement.

The National Reading Panel (2000) stated that one of the most positive findings
regarding literacy was the relationship between vocabulary knowledgeaahidg
achievement. The Panel decided that vocabulary occupied an important position in
learning to read. Oral vocabulary was a vital portion to learning to maketisgitn
from oral to written forms, whereas reading vocabulary was criticaeteamprehension
process.

Greene and Melton (2007) contended that test-taking was a life skill, but one
rarely taught effectively to students. The authors offered three fundalrbehéfs about
preparing students for testing. First, successful test takers wentereatters. Students
successful in testing understood that test-taking strategies \wergaad reading
strategies. Standardized reading tests were a specific genre anddrggueeal and
genre specific reading strategies. Second, successful test takersbleeto translate the
unique language of the test. Standardized reading tests use formal lathgiagges
foreign to most students. Students were helpless on standardized readinghegt&if
to decipher test talk. Third, learning to be a successful test taker wagngngzarefully
planned units integrated test-taking skills into daily reader workshops.

The conceptual framework of this study was teachers of both readingi@mcesc

provided literacy rich environments in which students receive increaseditime i



instruction in reading, instructional strategies in reading, and exposuredtuliger
including informational texts as a foundation to the reading and sciencautaurihese
components possessed the potential for positive outcomes as it related tertbe sci
curriculum. The outcomes included improved fluency and comprehension with
increasingly difficult expository texts, increased science vocajutaproved general
science knowledge, and improved science scores on high-stakes teses1Hiquovides

a flow chart of the factors in the conceptual framework.

Figure 1.1 Conceptual Framework
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Statement of the Problem

The purpose of this study was to examine the effectiveness of the Georgia’s
Choice reading curriculum on third grade science scores on the Geatgio@

Referenced Competency Test (CRCT). In 2001 (Supovitz, Poglinco, & Snyder) the
Georgia State Department of Education implemented the Georgia’s Chaicelaur

model in association with National Center for Education and the Economy (NCEE). The
implementation process called for a daily three-hour block of time focused ongeadi
instruction.

The initial 112 elementary schools involved in the Georgia’s Choice curricular
implementation process mandated schedule changes to accommodate thedincrease
demand for reading instruction (NCEE, 2001). Of the initial 112 elementary schools, 105
produced CRCT results on the Georgia CRCT for the six years of the st&003 the
state decided against administering the CRCT to third grade studentstdsieng
irregularities (Georgia Department of Education, 2005).

The Georgia Department of Education portrayed the Criterion Referenced
Competency Test (CRCT) as an assessment of how well students acquikaitsthrds
knowledge described in the Quality Core Curriculum (QCC) established by the
department as the standards of learning for Georgia students. In 2004, the Georgia
Department of Education implemented the Georgia Performance Standa8)s t{eP
new standards for assessing student knowledge on the CRCT. The information from the
assessment diagnosed individual student strengths and weaknesses as takated t
instruction of the QCC and GPS and gauged the quality of instruction throughout Georgia

(Georgia Department of Education, 2005).



This causal comparative study examined the CRCT test scores of thied gra
students in 105 Georgia’'s Choice Elementary Schools and from 105 Georgia elgmentar
schools not choosing the Georgia's Choice curricular model for the years 2600ghthr
2008. The examination continued with a comparison of reading and science scores from
the CRCT to determine what effect, if any, increased reading instrucsaonf@RCT
science scores over the same period.

Null Hypothesis

In comparing the science scores of third grade students who receivedimstruct
in the Georgia’s Choice curriculum with third grade students who did not receive the
Georgia’s Choice curriculum the following null hypothesis was posed:

There will be no significant difference in the scores of third grade studéhts
instruction in the Georgia’s Choice curriculum and science scores of studentidmnot
receive the Georgia’s Choice curriculum.

Significance of the Study

National, state, and local educational leaders recognized the mandates of No
Child Left Behind (United States Department of Education, 2001) and the ngdessit
increased student achievement. With an increased emphasis on mathematiznaed s
achievement and the significance of high-stakes multiple choice teslisg éar
meaning held importance for students and school leaders. Content specificdasis be
reading assessments that indicated a student’s ability to decode tesdntanswers as
applicable to the subject area.

Learning about science required the ability to access the work of othersisienti

This accumulation of work and knowledge appeared mostly in informational text and



students who read poorly lacked the capacity to access this information. Kamil and
Bernhardt (2004) stated that the need for reading skill in the content areaierak cr
regardless of the area. According to the authors, the need for literdayaskil
particularly acute in science.

Specifically, the skill to comprehend and correctly answer science questions
the Georgia CRCT became an important skill for not only third grade students, but all
students in Georgia schools. This study demonstrated the importance cdeddiese
spent on reading instruction and the importance of teaching reading across the conte
areas.

Overview of Methodology

This quantitative research analyzed data collected from the Geoitgaddr
Referenced Competency Test (CRCT). The assessment instrument, iedreach
spring during an April testing window, assessed the content areas of reading,
English/language arts, mathematics, science, and social studies. Ahtiarisncluded
students in grades one through eight. Passing the third grade reading and nuatk @brti
the CRCT helped determine the retention or promotion of a student. Students not passing
the initial assessment acquired another opportunity for success duringquartise-
administration of the assessment.

The subjects included each third grade student administered the CRCT in 105
Georgia’s Choice schools across Georgia. The selection process fappatsicequired
the participants’ membership in a class of third grade students in one of the 105
Georgia’s Choice elementary schools. The study involved data from the CR®@E for t

academic years 2002, 2004, 2005, 2006, 2007, and 2008 and investigated gains, if any, in



science scores after increased reading instruction. The Georp@tseCequired a more
than two hour increase for reading instruction meaning most schools reduced
instructional time in other areas. For some schools this meant reducing iosabitine

for science and social studies. The schools in the study represented aatrosoEe
social, economic and cultural backgrounds and schools from a wide area of the state.

The comparison of reading and science scores on the Georgia CRCT for the
academic years 2002 through 2008 provided the opportunity for a causal comparative
study. The study used quantitative methods to determine the impact the GeOlgiere
curriculum model on third grade science scores on the CRCT. The study refetred t
implementation of the Georgia’s Choice curriculum model in 105 Georgia elementa
schools as the independent variable and the CRCT as the dependent variable. Schools not
choosing the Georgia’s Choice curriculum model retained the CRCT as a dependent
variable in the study. A t-test compared scores for the six years idvaltiee study and
determined if a statistical significance existed between thasrafaghe two comparison
groups.

The participants in this study included students previously enrolled in Georgia
elementary schools in both Georgia Choice schools and Non-Georgia Choice schools.
The researcher did not manipulate either group in any manner prior to or duringafourse
the study.

Definition of Terms

Adequate Yearly Progresadequately yearly progress, established by each state

under the No Child Left Behind Act of 2001, determined the achievement of each school

district and school (United States Department of Education, 2001).
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America’s ChoiceA curricular school reform package offered by the National
Center on Education and the Economy that offered schools professional development,
technical assistance, and materials for schools with substantial groupdesftstwho
had difficulty meeting standards (National Center on Education and the Economy, 2001).

ANCOVA An analysis of covariance presented two applications: (1) to remove
error variance in randomized experiments, and, (2) equate non-equivalent groups (Ary,
Jacobs, and Razavieh, 2002).

Cloze procedureA method used to estimate reading difficulty by omitting every
nth word in a reading passage and observed the number of correct words a reader can
supply; an instructional technique in which words or other structures are deleted from a
passage by the teacher with blanks left in their places for studentsndofjllusing the
surrounding context (Burns, Roe, and Ross, 1999).

Georgia’s ChoiceAn adaptation of the America’s Choice schools reform model
adopted by Georgia’s State Board of Education in 2001 (Georgia’s Choice — Aserica’
Choice, 2009).

Georgia Criterion Referenced Competency Tee Criterion Referenced
Competency Test designed by Georgia teachers measured how weitsaaipiired the
knowledge described in the Georgia education standards (Georgia Department of
Education, 2005).

No Child Left BehindThe No Child Left Behind Act of 2001 reauthorized a
number of federal programs with the aim of improving United States primary and
secondary education by increasing the standards of accountability and groaidats

increased school choice for their children (United States Department oftiedu2801).
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Chapter 2
Review of the Literature
Primary Goals of Reading Instruction

According to Fielding, Kerr and Rosier (1998) reading was the first and most
basic educational process. From before kindergarten to third grade childretolezad.
Children who read with fluency and comprehension functioned well in school yet
children who struggled at reading sometimes did poorly for the rest ofittesir The
authors claimed that reading was a process skill through which a studemédarne
information from blackboards, books, and computer screens to learn math, science,
literature, and social studies. Additionally, the authors contended that reafingerone
skill most directly related to all adult economic activity and a prerdgquis most adult
employment, personal fulfillment, and continued democracy. Burns, Roe, and Ross
(1999) described the ability to read as vital to functioning effectively in ati#aociety,
while Trelease (2001) portrayed reading as the single most importarntfaomain
American life today. Reading provided the ability to comprehend and communicate in a
world that demands strong interpersonal and technological skills for the gutcess
individual.

The lack of education in basic reading skills was a penalty that often folkned
child for life through a cycle of failure, lowered self-esteem, decrediat, and
diminished self-expectations. According to Kristen (2004) children not developing the
pleasure reading habit had a difficult time reading and writing at a hgigé level to

deal with the demands of today’s world.
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As consequential as learning to read was, the act of learning to read inxolved
complex set of skills. In fact, Srickland (2003) contended that:

Learning to and write is arguably the most complex task humans face. Becoming

literate requires experiences that help make the meaning and importano¢ of p

transparent. It requires active involvement and engagement to ensure that the joys

of being literate as well as the value of what literacy can do in a vertycatac

sense is appreciated. Although it is undoubtedly true that becoming litdfate st

involves the development of some basic skills and strategies, today low level

basic skills that merely involve surface level decoding and the recall of

information is hardly enough. Critical thinking and the ability to personalize

meanings to individual experiences and apply what is read or written in the real
world, under many different circumstances and with many different typestsf tex

may not be termed the ‘new basics’. X{x)

The importance of reading and the complex set of skills required in the reading
process demanded that students learn to read in order to achieve success asstlident
eventually, as adults. As a result, reading became a critical instrug@mngaboth in
language arts and across the content areas as well.

Johns and Lenski (1997) stated that the primary goal of a reading instruction
program as fostering a love of reading in students. The motivation to read became
important because students who want to read became better readers. As a result,
increased instruction appeared as a necessity particularly in schks igading scores
did not meet Georgia state standards. Assaf (2006) contended that studentsiwho rea

through a love for reading felt successful and confident in meeting other educationa
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objectives. Students cultivating a desire to read persisted in the facelehgbaslfrom
other academic areas.

Reading, once thought of as a passive process, consisted of a hierarclutal list
word identification and comprehension skills that, once mastered, enabled one to
comprehend what one read. The new understanding of reading recognized dlctvate
nature of reading as opposed to the understanding of reading as a passige pwaces
theoretical models shaped the current understanding of the reading procedbeFirst
schema theory recognized that reading involved many levels of andlilsesssame time
but at different levels. The levels included letters, word order, and word meaning. As
students read, past experiences (prior knowledge) became a part of thg readi
experience in both concrete and abstract manners. Related to the schema theory, the
interactive theory of reading, held that reading is an active process in vehich, t
comprehend text, students interacted with a multitude of factors related tadke, the
text, and the context in which reading occurs (Heilman, Blair, & Rupley, 1998).

A study by the National Reading Panel (2000) suggested that instructiatyin ea
literacy included a systematic and organized teaching of five esséatiedres in
reading. The elements consisted of phonemic awareness, phonics, comprehension,
vocabulary, and fluency. The National Reading Panel (NRP) did not study ths effec
motivation or the contribution motivation to read made to a successful reader. Morrow
and Asbury (2003) segregated the NRP’s five elements into two distinct sections of f
and function. Phonemic awareness and phonics mechanics fell into the area of form while

comprehension, purpose, and meaning related to the function of reading.
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When considering reading in the content areas, particularly science, prior
knowledge of the reader or student became a key element of understanding and success.
While comprehension remained the ultimate goal of all reading, Alexanderttord Je
(2000) asserted that existing knowledge served as the foundation of all déatumied by
guiding organization and representations, by coloring and filtering all xp&riences,
and by serving as a basis of association with new information. Norton (2004) edplaine
that a reader used prior knowledge of various kinds of texts, knowledge of the world, and
the clues supplied by a text to create meaning. Cognitive psychologisteadteprior
knowledge, or schema, to describe how humans organized and constructed meaning of
reading (Vacca & Vacca, et al., 2003). Students utilized schema to bring meanaw
events and experiences within the pages of their reading.

The information a learner acquired about a topic allowed the organization of the
material cognitively into a framework, or schema (Richardson & Morgan, 2063)
framework grew to include other topics, thus creating larger and largenatzhe
arranged in a hierarchy. Student’s retrieved information by understanding by ne
encountered material linked to what students had previously organizedwegnit
McKee and Ogle (2005) added that the necessity of children learning theangsoof
thinking about previously known subject matter prior to beginning reading. This
cognitive activity added to the content of the reading and provided additional schema
through discussion with the class. Conversely, students with little schema to build upon
required exposure to a wide array of reading material in order to acquire background
knowledge prior to reading in the content area. According to Heilman, Blair, and Ripley

(1998) the student who lacked necessary schemata in relation to the text possessed no
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way to hypothesize about the text content. Pressley (2000) stated thah¢he rebild’'s
world experiences and vicarious experiences, the richer the child’s schbassiclhe
author continued including students who read broadly maintained the abilitydb enri
their own schemata.

Calkins (2001) expressed the importance of teaching students to read nonfiction
in terms of addressing the interests of children. Providing nonfiction readingteratsts
children became one of the first measures in promoting the reading of nonfiction and
building schema. By affording students the opportunity to read nonfiction books within
the interests of students, teachers cultivated a readiness for skilledianméeiding.

Barton and Jordan (2001) instructed teachers to activate prior knowledge by
demonstrating basic pre-reading techniques that included brainstormingedéad to
the topic, previewing a passage, noting headings and bold print, and constructing graphic
organizers for use in note taking. The authors stressed not only ensuring actreated pr
knowledge, but that students activate appropriate and accurate knowledge about the
content. In activating prior knowledge teachers discovered what childesaplknow
about a topic and how to design instruction around missing or incorrect knowledge.

Comprehensive literacy efforts in science demanded attention to background
knowledge as stated by Fisher, Grant, and Frey (2009). This foundation, if neglected,
reduced science to a collection of memorized facts, rather than sciencequtesea
range of processes that validate and extend real world understandings. Agtottie
authors, an easy manner in which to build background knowledge was through wide
reading. A specific time every day to read manageable texts about topics under

investigation provided students with the opportunity to incorporate their previous reading
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experiences into freshly learned material. Reading in this manner provoked stadents
ask content related questions answerable in further reading.

Robb (2003) described the brain as a vast computer hard drive with folders of
prior knowledge ready for use by the reader. The author suggested actwviting
knowledge before reading by discussing the topic and vocabulary within as well as
previewing the structure of the text. In addition, Robb suggested building prior
knowledge by enlarging student knowledge with the use of photos, short passages from
magazine articles, film clips, or even guest speakers. Establishing amtkeareaningful
purpose for the reading aided students in how to approach the reading passage until
students gained experience in reading from nonfiction text.

Another effective comprehension strategy according to Kletzien (2009) included
allowing student to paraphrase reading passages as a method of monitoring and
increasing their comprehension. Paraphrasing encouraged students to makéocsnnect
using prior knowledge and access what was already known about the topictHissing
strategy allowed the reader to establish retrieval cues and enabledtiotegf
previously known material with new information in the text. Kletzien contended that
paraphrasing allowed student to recognize that understanding the topic ialtbé go
reading.

Students taught comprehension in the primary grades had difficulty tramgferr
those comprehension skills to expository texts in the content areas according to
Kinniburgh and Shaw (2009). The authors noted the decreased time spent in instruction
in science classrooms as a reason that instruction in comprehension straiebethe

sole responsibility of the language arts teacher. Because langtsagredascience have
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natural connections, the authors found it important to teach comprehension in science to
promote understanding of the text. Incorporating comprehension strategissiarice
instruction provided students with skills to become successful at reading and
comprehending concepts in a variety of texts. According to Kinniburgh and Shaw
improved test scores were the result of increased training in comprehersiegissin
content area reading.
Differences in Text

The difference between teaching narrative and informational texts beaaitye e
apparent. Teachers often felt a lack of success in teaching narratsrag@pposed to
the teaching of informational texts (Buss & Karnowski, 2002). One possible reason
existed in the nature of the texts and variety of text structures found withimatfonal
books. The ability of the reader to construct meaning from the organization of the texts
became paramount in understanding the full meaning. In addition, confusion concerning
the reading of informational often resulted from the heavy emphasis eduslaiced on
the structure rather than the author’s purpose for writing the book. While this appeare
logical, a students’ understanding of the authors’ purpose resulted in a visoaliddhe
organization of the text.

Students made connections to prior knowledge by using text-to-self, txtto
and text-to-world connections according to Miller (2002). The connections that student
made provided understanding about the reading and allowed for predictions about current
readings based on previous knowledge or schema. Miller contended that connections

such as the aforementioned also built schema for authors, text types andnert®le
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Nonfiction text, particularly in science textbooks, added another dimension in the
importance of linking science and literacy instruction. The importance gty prior
knowledge, a key element in students reaching the full comprehension of content area
reading, became only one of the critical components of reading in the areangesci
instruction. Text structure and the elements of nonfiction text required dirgacinen
to ready students for the content of textbook reading.

Nonfiction texts, also known as expository or informational, communicated
factual information to the reader. Expository texts contained more unfawatabulary
and concepts, fewer ideas related to modern culture or knowledge, and less information
directly related to personal experience (Meyer and Poon, 2001). In additigr§aieey,
and McClellan (2005) pointed out that expository texts contained structueaingatt
differing from other types of texts more familiar to students. Expositoty tdten
contained multiple structures that included description, sequence or procedure,
enumeration, causation, problem and solution, and compare and contrast.

Vacca and Vacca (2002) discussed the more formal features of informational or
expository texts that authors added to facilitate reading. Nonfictionrtextsally
included a preface, table of contents, a bibliography, appendices, and indexes. These
features provided aid as valuable tools for prospective readers by organiziexy tioe
easier utilization. In addition, Vacca and Vacca included the use of introductory and
summary statements, headings, graphs, charts, illustrations, and guide questions
expository texts. Lapp, Fisher, and Grant (2008) insisted that many strugglitegse
failed to recognize the importance of text features that added to the bemgicn of the

text. Lapp, Fisher, and Grant (2008) encouraged teachers to instruct readeifsaab t
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that text features aided in focusing readers on key ideas or importastipaiontent
reading.

Vacca and Vacca (2002) also distinguished between external and internal text
structures. External structure of text referred to the overall insinattdesign or format
of the text, while internal structure referred to the interrelationshipsm@maeas within
the text. The external features of the text related to the organization&listrogilt into
the text to facilitate reading. The preface, table of contents, bibliogrglasgary and
index offered readers organizational cues to comprehending the content of the text.
Furthermore, the headings, graphs, bold print, captions, illustrations, and visual aids
represented the internal structure of the text and can aid the reader irtiogndeas in
a coherent whole.

Adding to the difficulty of reading expository or informational texts, Alecer
and Jetton (2000) described the linear and nonlinear nature of writing. Linear text
designated material in which the reader made decisions relative to pngcéksalinear
texts, on the other hand, amounted to connected discourse that guided or prompted the
reader though the reading of the material. Goldman and Rakestraw (2000) exgplained
variety of cues competent readers gleaned from reading as potentesgingc
instructions for constructing intended connections among concepts. Structural thees i
text lacked effectiveness if readers did not possess the schemanetesscognize and
interpret the cues. Surface structure order referred to the meanirdgubbthe written
word in the English language. Poor readers often missed meaning based on word order
and required direct instruction in order to comprehend text. Text often contained

linguistic and graphic cues that guided readers processing of the undeolyergrice
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relations expressed in the text. According to Goldman and Rakestraw (2000) gusgshic ¢
held particular importance in regard to titles, headings, subheadings, and paragraph
spacing by highlighting the overall structure of the text for the readertiéwal forms

of graphic cueing included font style such as boldface, italics, and underliningkko mar
words, phrases, or sentences in a special way.

Providing additional complexity to the text structure discussion, Dymock (2005)
described common expository text structures as either descriptive or sakguemiure.
The descriptive pattern focused on the attributes of a particular topic. Thre@oomm
descriptive patterns found in expository reading for student included the list, web, and
matrix (compare and contrast) text feature. The sequential text patteemtecka series
of events that progressed over time, normally in a first-to-last coafigar The author
stated that students with an understanding of textual patterns possessqudbleens
with comprehension of textual material. Students without this knowledge required
interventions that included direct instruction in methods of comprehending expository
text structure.

One method of providing students familiarity with nonfiction or expository text
involved early exposure to expository text in primary grades. In Kindergartst),&ad
Second grades the primary reading material involved picture and story books of the
narrative genre. Donovan and Smolkin (2002) encountered teachers with feelings that
nonfiction texts in the primary grades contained a foreboding aura or raysteontent
too difficult for children to comprehend. Donovan and Smolkin contended that proper
consideration of genre, content, and visual features excited interest in tdeofvorl

science, fostered discoveries in science and language use, and invitediaoshedife
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inside and outside the classroom walls. Yopp and Yopp (2006) agreed that early exposure
to nonfiction engaged children in processes common to science and literacy such as,
predicting, generating questions, summarizing understandings, and used data to dra
conclusions.

While acknowledging the strong correlation between reading comprehension and
knowledge of text structure, Manzo, Manzo, and Estes (2001) provided a dissenting
opinion in the area of explicitly teaching text structure. These contenteagiag
specialists asserted that elaborate instruction in classificatiomeshemained
unnecessary and counterproductive. The trio claimed that in teaching studeatsfto re
meaning, awareness of text structure increased; but when instruction éhclude
identification of text structures, comprehension did not follow to the same extent.

While dissenting views existed, some experts and researchers in the field of
reading instruction appeared to agree that direct instruction in text strpcowided a
schema for students in the genre of informational text. In discussing the tyeiceghie
teaching of expository text in the primary grades, Moss (2004) cited thexdexhthe
era where information literacy continued to grow at an alarming rhgrécognition of
this demand caused many teachers to aid students in developing a familtareypavan
understanding of expository text. Since the advent of NCLB classrooms tedehe¢ns
urgency to increase reading instruction sometimes at the expense of stsémotion.
Stone (2007) urged teachers to incorporate reading into the science currisidum a
means of understanding the scientific process. Reading with clarity, understamding

making application in reading held as much importance in nonfiction texts as in fiction.
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In research done by the National Reading Panel (2000), the Panel stated th
critical nature of comprehension in learning to read. In the Panel’'s research
comprehension three predominant themes consistently emerged. First, reading
comprehension, a cognitive process, integrated complex skills in which one must
understand the critical role of vocabulary learning, instruction and its development.
Second, interactive strategic processes became criticallysaeges the development of
reading comprehension. Third, the preparation of teachers to best equip educators to
facilitate the complex processes remained critical and intimagelytdithe development
of reading comprehension. Teaching comprehension strategies yieldsasesm
measures of near transfer such as recall, question answering and genanati
summarization of texts. Instruction in comprehension strategies, when used in
combination, indicated general gains in standardized comprehension tests.

Johns and Lenski (1997) described active readers as readers achieving a deep
comprehension of text through the application of various strategies in the process of
constructing meaning. First, active readers utilized prior knowledgeiajdhe reader
to seek and select relevant ideas from the text and make predictions about timg meani
Second, active readers also used the text structure to construct meaning. Khewing
textual structure of texts allowed students to understand the organizationeoftthed
construct meaning. Third, active readers monitored comprehension during the pfoces
reading. Through consciously thinking about reading, students understood if a text made
sense. Fourth, active readers processed text after reading whictdresaltdeeper

understanding of the text.
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The act of teaching students to read involved the expectation that students
construct meaning from the reading. Pressley (2000) maintained that mdettof w
matters in reading instruction matters because ultimately instructexted whether the
student developed into a reader who comprehended what is in text. Pressley divided
comprehension into two distinct processes of lower and higher order involvement in
reading. The lower order processing involvement included word level skillstiedved
decoding skills and vocabulary knowledge. The processes above word levelatizidaff
comprehension were automatic relating of text content to prior knowledge and the
conscious, controllable processing of reading while reading text.

In discussing decoding, Pressley (2000) pointed to evidence that skilled readers
did not sound out individual letters when encountering an unfamiliar word, but rather
recognized common letter chunks such as recurring blends, prefixes, sufittesnd
Greek root words, and rhymes of the language. In recognizing the importance of
vocabulary in reading comprehension, Pressley noted the link between vocabulary
knowledge and comprehension. When the comprehension of a sentence or passage
depended critically on one word, the potential for lack of vocabulary knowledge
undermining comprehension became obvious.

Pressley’s discussion of the conscious, controllable processing of reading
included a number of processes students use while reading texts (2000). Maters re
possessed an awareness of the purpose for reading; mature readers ¢htbeideved to
determine appropriateness to the goal of the reader; skilled readesglextively
focusing on portions of the text most relevant to the goal of the reader; and, skilled

readers made associations to ideas presented in the text based on prior knwledge.



24

addition, Pressley cited the ability of mature readers to evaluate anel mgpstheses

that arose during reading, revise prior knowledge inconsistent with ideashiedext,

noting the meaning of novel words in the reading, underlining, rereading, or note making
during the reading process, and thinking about how to use information garnered during
the reading of text.

Duke and Pearson (2002) concurred with Pressley, adding that mature readers
read different types of texts differently and in reading expository textsrenreaders
frequently constructed and revised summaries of that material readvd hethors
added that direct instruction in reading comprehension included a great deal of time
actually spent in reading, the experience of reading real texts foeasalns, the
experience of reading a range of genres, an environment rich in vocabulary agyt conc
development through reading, experience, and discussion of words and word meanings,
substantial facility in the accurate and automatic decoding of wordsjenxgem the
writing of texts for others to comprehend, and, finally, an environment rich in quality
discussion about text.

Reading for purpose played an important role in comprehension according to
Burns, Roe, and Ross (1999) in those students who read with purpose tended to
comprehend the reading material better than children who read without purposdeA sing
purpose appeared more effective for poor readers in that a single purposdeakielpge
cognitive confusion from the overload of multiple purposes. In setting the purpose for
reading one strengthened the reader’s ability to differentiate betelyant and

irrelevant information.
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According to Block and Pressley (2003) and McKee and Ogle (2005) teaching
vocabulary increased comprehension skills. However, skilled comprehension concerned
much more than the processing of individual words in print. Block and Pressley (2003)
stated that good readers remained active and strategic whilegéadingh the
following:

Good readers generally read from the beginning to the end of a text; good reader

encounter information especially relevant to the goal of reading the text; good

readers anticipate the content of the text based on prior knowledge about the topic
of the text; good readers monitor the process of reading; and good readets refle

on the text by thinking about how to use information in the text (p. 114).

Block and Pressley referred to the set of skills listed above as comprehension
processes. The authors defined the process as a set of meaning making statise st
and thought processes that readers initiated at specific points in a textrstamtie
apply, and appreciate authors’ writings.

In Literacy NavigatorAmerica’s Choice (2007) suggested that in order to
comprehend a text, the reader needed to act on two items simultaneously. Fiesiiéne r
was required to link the ideas expressed through the words, phrases, and clauses into a
coherent whole. Second, the reader was required to pull from long-term memorgtreleva
background information as it pertains to new material. In processing texiither did
not possess sufficient short-term memory to hold all the information. To remedy the
situation the minds links the ideas into a network what America’s Choice tiadle

“textbase”. Simultaneously the reader brought forth background knowledge or sochemat
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enhance understanding and create a mental model. Comprehension is the result of
interaction between the “textbase” and the mental model.

Yore, Bisanz, and Hand (2003) concurred stating that readers construct
understanding in short-term memory by extracting information from the tegtiba
situation. The authors termed this bottom-up processing because readers retrieved
information from their long-term memory and decided how to use that information in a
specific context. Science reading, according to the authors, included an ioteract
between what is known, concurrent sensory experience, and information gathered fr
print directed at constructing specific meaning.

“Textbase” according thaiteracy Navigatorncluded the ability of the reader to
recast or recall the meaning of a sentence or paragraph. The ability togowomtcof
this nature quite likely meant that the reader understood the textual métesialer to
build a coherent representation of what the text means, the reader was rediniedlk
the various parts of the text — sentence-to-sentence, paragraph-to-paragrapta’s
Choice (2007) defined this first strategy of “textbase” as saying Wwhdékt means.

“Textbase” strategy two included making ideas cohere. According toigarser
Choice (2007) when students had difficulty with recall, factors such as misamdiansgs
of connectives or cohesive devices that appear in print. Connectives such as although,
thus, which, and however when misunderstood provided difficulty for students
attempting to recall text.

The third strategy ihiteracy Navigator2007) addressing vocabulary suggested
that two problems existed in reading science vocabulary. First, students radtygiff

with words already known in different contexts. Words such as property(ies), positive
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negative, forces, and bond(ed) had different meaning outside scientific conteXaickhi
of familiarity with words such as those mentioned provided confusion for students
working through text. Second, words with domain specific context provided students
with problems. Students without relevant background knowledge became lost in the
language of the text. Domain specific vocabulary knowledge required a developed
understanding that came through reading domain specific textual content.

Questioning during and after reading, a fifth strategyiteracy Navigator
(2007), or focused reading, maintained a goal of spending more time considering the
ideas, information, and assertions of the text as a whole. Questioning at the end of the
text forced students to support judgments gathered during the reading of the text

Knowledge of text structures, a fifth strategyLd@eracy Navigator(2007),
allowed readers to approach a text appropriately and organize information in a manne
that provided an easier manner in which to store information for later use. The domain
specific vocabulary, definitions, charts, diagrams, graphs, process explanattns, a
details required made text structure knowledge crucial to successluigen the
content area of science.

Tankersley (2005) agreed that effective readers possess a purposeiroy; tessd
background knowledge and experience a relationship to the text, but expressed the
following four factors as critical to reading comprehension: (1) commarekdiinguistic
structure of the text, (2) adequate vocabulary in the content area, (3) degree of
metacognitive control of the text, and, (4) adequate domain knowledge. The command of
the linguistic structure of the text referred to the reader’s alolidetode text quickly

and easily in order to not detract from the task of drawing meaning from thAmext



28

adequate vocabulary enabled readers to process words with automaticity elading r
while the degree of metacognitive control of the text referred to the atfilibe reader
to self-monitor and reflect on the level of understanding during the act of reading.
Finally, adequate domain knowledge meant that the readers’ background knowledge
aided in connecting to the text during the process of reading. Without connection,
Tankersley maintained the reader derived little meaning from thertéxtighout
meaning, little or no comprehension results.

The aspect of text structure also impacted the comprehension of textimgeord
Barton and Jordan (2001). The two components of organization and presentation in text
structure directly impacted comprehension. Teaching the organization ofloeedcthe
reader to locate key information, identify relevant and irrelevant infoomatnpose
some organization on text in which the organization is only implied, synthesize
information that appeared in different locations within a text or from a numbertsf tex
connect new information with what prior knowledge, restructure schemadorador
new learning, and organize the recall of information read. In a similangnan
acquainting students with text presentation also enhanced comprehension.nctordi
the authors, well presented physical text assisted reading comprehénadition, text
structure and student awareness of text structure offered strongtammrelaeading
comprehension much the same as explicit instruction aided in the physs=aitpten of
text and/or text structure aids in reading.

Science educators taught science with a concern for how well studehéscea
understand science content as a way to integrate science concepts into @eubject

understanding of the world (Thier, 2001). Because of the above expectations, teaching
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and learning strategies for reading targeted the crucial acesngirehension. Thier
noted the following expectations of effective readers in science: Madeate
interpretations, inferences, conclusions, and real-world connections about the text,
supported personal understandings and interpretations of the text with detail and
convincing evidence, used evidence to interpret and apply ideas, compared and
contrasted themes and ideas, made perceptive and well-developed connections among
concepts in the reading, and, identified and evaluated writing strategies tetander
how the author presents a point of view. According to the author, students must
understand that reading involved more than merely collecting pieces of ititorrbat
also required the ability to synthesize the information into a complete, deep, and
personally meaningful understanding.

Duke and Pearson (2002) asserted that instruction in reading comprehension
remain balanced. That is, good comprehension instruction included both explicit
instruction in specific comprehension strategies and ample time and oppomunity f
actual reading, writing, and discussion of text. The features of effeciprehension
instruction included a great deal of time spent actually reading, expereatiag real
texts for real reasons, experience reading the range of text genresithatrs wish
students to comprehend, an environment rich in vocabulary and concept development
through reading, experience, and discussion of words and their meanings, substantial
facility in the accurate and automatic decoding of words, time spemgwaxts for
others to comprehend, and an environment rich in high quality talk about text. The
authors contended that teaching strategies and processes such as theveniespaioves

the comprehension of readers when used in a balanced approach.
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Literacy Navigator(2007) contended that use of graphic organizers during
reading allowed reading to display relationships between ideas. Students @who use
graphic organizers made non-linguistic representations which existagsbegraphic
can represent what language cannot and vice versa. Graphics represenfee el
from the language rather than what the language actually presented and allmsatss
the opportunity to compare information from the text to the graphitesacy Navigator
offered a variety of graphics organizers shown below that aided student in being more

successful in comprehending science or nonfiction material:

1. Venn diagrams GD
2. Webs I}

3. Timelines -

4. Matrices

5. T-Charts

Jacobs (2002) described comprehension as a three-stage process that concerned

both the reader and the text. In Stage One the reader activated prior knowledgkeabout
content that included brainstorming, utilizing graphic organizers, or clozesesrBre-
reading activities not only prepared students to understand the text but also aided
vocabulary and study skills. In Stage Two the teacher provided students withtaratruc
manner in which to integrate the background knowledge brought to the reading with new
knowledge provided by the text. This stage, also known as guided reading, provided

students an opportunity to probe the text beyond its literal meaning for deeper
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understanding. In Stage Three, or post-reading, teachers provided students with an
opportunity to reflect and test the validity of the students’ tentative understanding of
text. The Georgia’s Choice curriculum provided all three components as necessary
portions of reading instruction.

Proficient readers planned, self-monitored, analyzed, and synthesizedaitdorm
throughout the reading process (Freeman &Taylor, 2006). Proficient readars se
purpose for reading without teacher guidance, regulated the rate ofgréadin
clarification, and reflected on reading. Strategic readers chose appraponitoring
strategies and knew to alter the strategies according to their effessveStudents with
competent self-monitoring strategies developed an instinct for dgf@ctionsistencies
in their comprehension and thereby improved memory and recall of text. The ultimate
goal for any reader remained extrapolating information from the words axhe t

Teale, Paciga, and Hoffman (2007) stated that instruction in comprehension began
in the primary grades. The authors maintained that during the primaigsgtavas
essential to teach children appropriate comprehension strategies atichskihabled
students to understand texts more complex than those made of everyday wadgs alrea
known and heard in regular conversation. Successful readers did not develop merely from
reading texts that have transparent or innocuous ideas. Good books became the key to
creating good readers.

Fisher, Grant, and Frey (2009) added that in addition to wide exposure to reading,
solid science literacy instruction required attention to vocabulary. The ausihggested
five initiatives that result in significantly increased word knowledgeclvigeneralizes to

reading comprehension skills. The five initiatives include:
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1. Make it intentional,

2. Make it transparent,

3. Make it usable,

4. Make it personal,

5. Make it a priority.

Making it intentional included carefully selected words that matter in ingtruct
Fisher, Grant, and Frey (2009) considered three types of words considered asiimporta
in science literacy. Tier one words included words basic to reading or wprciilly
used in spoken vocabulary that students rarely need teaching. Tier two words included
specialized words that often change meanings in different contexts. EBemtbrds
included technical terms that are content specific. Planning instruction arowifec spe
words ensures that vocabulary instruction is intentional.

Making it transparent revolved around teacher modeling of specific vocabulary
words. Transparent word solving occurred through the use of context clues; word parts
such as prefixes, suffixes, roots, or cognates; or outside resources, includomades
and people.

Making it usable referred to students using vocabulary words they are leiarning
peer conversations and writing. The authors suggested that student use of words allowed
students to incorporate target words into their daily language.

In making it personal teachers required students to apply vocabulary words to new
situations. According to the authors this was a critical, but often neglectedfare
vocabulary instruction. Over time this intentional instruction allowed student to

personalize their word learning and develop sophisticated vocabularies. Tlaséacre
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vocabulary provided students with increased reading skills and the ability to gamwer
information from their reading.

The final component, making it a priority, required daily instructional time
devoted to word learning. The authors suggested that improved scientific understanding
and science achievement required attention to the role of instruction in background
knowledge and vocabulary learning.

The difficult nature of science vocabulary coupled with the complexity of text
structure in expository texts compelled the reader to become more involvetevith t
content as opposed to the text structure and vocabulary in many narrativgseadin
Students interacted with the text involving the utilization of prior knowledge and text
structures in order to construct meaning in the process of decoding words and sentence
structure, as well as, reading fluently. In addition, active readers prddessafter
reading in an attempt to build new knowledge or change existing knowledge. Manza,
Manza, and Estes (2001) referred to this process as post-reading schema. building
Approaches to aiding students in acquiring post-reading strategies included pee
discussion and writing activities, provided students with the opportunity to proass a
evaluate responses to reading prior to additional classroom activities.

Post reading interaction with the text held importance because theyaassigted
students in organizing and retaining information garnered from the text. &reamd
Taylor (2006) declared that writing about the reading process as a concludiitg ac
occupied the process of synthesizing, forming generalizations, evalaatingaking

connections. The strategies proposed by the authors’ involved higher-order thinkeg skil
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and promoted the thinking process beyond the recall of information, allowing to students
to infer and analyze.

Post reading, or the reflection phase, as noted by Richardson and Morgan (2003),
involved three by-products through the clarification and retention of the readingamate
within the text. The first by-product made students think critically abotridela
information and the learning to come from the reading. The second by-product induced
student reflection on the reading that aided in retention of material for Ipageds of
time. Finally, the third by-product of reflection provided the opportunity for students
demonstrate learning through some system of evaluation.

The primary goals of reading, as a review, pertained to active reatlesatiag
prior knowledge before and during the reading process, active reademguitiiz text
structure to construct meaning, active readers monitoring comprehension during the
reading process, and active readers processing text after thegreftiia text. Each goal
maintained the necessity and critical nature of the role of remaining aefore, during,
and after the reading process. The overall goal then remained the procesmgfayal
retaining information acquired from the material within the text.

Hall, Sabey, and McClellan (2005) divided texts into two major categories of
narrative and expository. The authors explained that narrative, or storydepitst
events, actions, emotions, or situations that people in a particular culture exg@erienc
Narrative texts typically following a hierarchical structure inchhdeammar structure to
highlight the hierarchical structure and provided a framework for the platewie

elements and episodes within the structure.
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Hall, Sabey, and McClellan (2005) defined expository texts as writings ohwhi
the focus included conveying and communicating factual information. Exposixtsy te
contained more unfamiliar words and concepts, fewer ideas related tosbet@ed less
information directly related to personal experience. The basic structueinsanf
expository texts included description, sequence or procedure, enumeration, causation,
problem/solution, and compare/contrast.

While classroom libraries remained divided into two large categoriesnoes
known as fiction and nonfiction, or expository and narrative writings, Kletzien and
Dreher (2004) made the case for a division of informational or expositosyitéaithree
categories that included narrative, expository, and a combination of the two. The
narrative-expository text contained writing in a story form that convea&ddl
information in a more appealing or easy to read approach. This format contanyed s
elements that included characters, goals, and resolutions. The expogdaonational
text utilized expository text structure such as cause and effect, asarpaontrast,
sequence, description, and problem solution. Expository-informational books also
explained the natural and social world, including animals, places, and cultupsgr
The mixed text, or combination of the narrative and expository text, combined both
narrative and expository writing and while written in story form, often coedavoice
bubbles or text in different type face used for facts in the story.

Hall, Sabey, and McClellan (2005), reasoned that while difficulty in
comprehending expository text exists due, in part, to the limited cognitive dewslopm
and experience of primary aged children, the difficulty occurred from coriella

sources. The manipulation of sources such as (1) availability of well-wettes) {2)
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limited exposure to expository texts, and (3) teachers’ lack of faiylisith expository
instruction resulted in increased success later in school and beyond.

The debate also existed among those that maintained that childraars fic
contained anthropomorphic depictions of plants and nonhuman animals and caused
confusion for students according to Gomez-Zwiep and Straits (2006). Anthropomorphic
depictions caused misleading inferences according to some, but the authorsyathintai
that texts with anthropomorphisms provided great opportunities for meaningfulfscienti
learning about animals and their characteristics, while developing students’
understanding of different types of texts.

A carefully selected classroom library provided students with a well-rounded
choice of narrative and expository texts. The exposure to a variety of textseehite
reading experience of children on the primary level and allowed for arireasy
transition from narrative to expository experience in the upper elemeyrtatgs.

Nelson (2003) noted the increasing dependency of the world, in general, on
science and technology. This dependency affected the effectivenessoé szlecation
meaning that a poor science education rendered a portion of the population saigntific
illiterate. The definition of literacy required an expansion to include notgasliimg and
writing, but science, mathematics, and technology.

Science instruction required time in reading informational texts, resgptadin
informational texts, and hands-on experimental activity. When literacy instruotd
content learning, i.e. science learning, used an integrated approach, lgaracyy
benefits from the students’ interest in science topics (Morrow, Presslapjt&,3995).

Science learning benefited because literature provided new sources wiaitidor, and
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writing stimulated new active engagement with the science content. &hefdbis
instructional method included developing a competent, strategic reader who was
motivated to read for pleasure and information.

Critical components of science instruction

While reading is a critical component of science instruction, the opportunity to
include concrete, semi-concrete, and abstract instructional matealgallearning to
accrue. Concrete materials including physical items and science equigerant
concrete materials such as illustrations, slides, and videotapes, and abatesictls that
include reading, writing, listening, and speaking activities offered a cwnplete
instructional picture according to Ediger (2002). As a result, instructional dimae
materials that included the concrete, semi-concrete, and abstract, bedamersmt
aspect of teaching the science curriculum.

Yager (2004) found that young children, in particular, often needed to have a
particular experience first before reading about or discussing the undestyicept.
Science experiments, hands-on experiences, or manipulating concretalmatienved
students to scaffold learning before reading or discussion. Thier (2002) contesitded t
children learn better when experiencing an event instead of learning abouhéhevsnt
in a textbook or hearing about it in a lecture. Thier (2002) explained that studaimnts ret
only five to ten percent of material read in textbooks as opposed to eighty percent of
details of an experienced event.

The critical component of hands-on exploration with concrete materialsdcause
the question, where do the concrete materials to conduct hands-on lessons come from?

Many schools had science labs stocked with materials for allowing studexisarience
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concrete examples during a science lesson. The National Research Council (2000)
suggested teachers develop a list of common household materials and supplies and have
students collect the items from home and bring the materials to school. Another
suggestion for schools without classroom sets of science materials includexpoteyel
pool of materials that teachers shared in working with experiments and hands-on
activities.

Semi-concrete materials also played a role in using informationaposisry
text in science lessons. Text, particularly in science, referred to harevords on the
page according to Cervetti, Pearson, Bravo, and Barber (2006). The diversity of visual
elements extended from photographs to highly complex charts, graphs, and sliagram
The use of visual representations supported new information and printed text. Visual
representations offered re-representations of textual information in afasuak and
aid visual learners. Visual and print representations combined to communicatexcomple
arrays of ideas, evidence and claims about natural phenomena. Visual repoesenta
served three special functions that support students’ ability to recognizensigps,
solve problems and draw conclusions. First, visual representations aided relpsions
among facts, concepts, and patterns in a way that increased the likelihood thms stude
develop a rich and elaborate set of connections among these elements. Second, visual
representations made transparent what can otherwise be obscure. Third, visual
representations condensed large amounts of information in ways that faciliveitegdva
conclusions.

Multiple studies (Cervetti, Pearson, Bravo, and Barber, 2006; Kletzien and

Dreher, 2004; Duke and Pearson, 2002) suggested that illustrations representfand clar
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information and often extend the information within the text. The authors also agreed tha
reading visual elements in science required an understanding of the sléonent

purpose, and function. The focus of visual texts in science invited an emphasis on
instructing students’ in both literal and interpretative comprehension tasks.

Smolkin and Donovan (2004) maintained that science, perhaps more than any
other discipline, required the use of multiple modes of making meaning. Teachers
occasionally communicated through visual channels such as drawing diagrams or
displaying pictures. Science ideas communicated through both printed and visual
representations complemented each other to clarify, contextualize, rejrdatend, and
expand verbal the content of the text. In order to make the best use of science ioformati
books the authors suggested that teachers view texts as both verbal and visual. The semi-
concrete aspect of science instruction played a critical role in the lousreéss of
reading in the content area of science. The ability of students to comprehend and
understand printed text and visual representations added to clarification cktiees
content.

Writing, one of the four components of abstract science instruction, involved a
variety of elements in and of itself. The simple process of writing a notessageeto a
friend, or an answer to a study guide question imparted an element of comnbitment
writing that the process lacked previously. The process of writing sorgetbivnh made
the process more real, more concrete, more likely to be remembered (Manzo, Manzo, and
Estes, 2001). When students thought on paper to express thoughts, feelings, and opinions,
the writing resulted in students responding to and exploring ideas encountered within the

text. According to Vacca (2002) writing assignments allowed students the oppotdunit
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make sense of text material. Specific writing-to-learn stradegjoed students in focusing
on information encountered in text beyond a level of recall.

Classroom teacher Susan Carter (2009) introduced writing in the mathematics
classroom to extend students thinking about strategies used during the class and to
increase mathematics vocabulary. Using this two-pronged approach connected
mathematics and literacy in a new manner that allowed students to combine the preci
language of mathematics and the permission to use their literary taleletscribing
mathematics learning. According to Carter, this approach produced resuéstéma to
other content areas as well.

Fournier and Edison (2009) used the writing and language arts connection to
extend student knowledge about ant communities. In reading a fictional storyvabout t
bad ants, students launched a hands-on investigation about live ants that introduced the
process of investigation and research. In language arts the story prompied &xsut
point of view, sensory details, and developing the writing process. Connections between
science and language arts provided students with learning opportunities in both areas.

Yore, Bisanz, and Hand (2003) stated that effective writing-to-learn science
programs required explicit instruction and writing tasks that considered tmarfgé of
genre including narrative, descriptive, explanation, instruction, and argumentation.
Narrative involved the temporal, sequenced communication found in diaries, journals,
learning logs, and conversations. Descriptive included personal, common-sehse, a
technical descriptions, informational and scientific reports, and definitiopsaation
included sequencing events in cause and effect relationships. Instruction included

ordering a sequence of procedures to specify directions, such as a manual, exparime
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recipe. Finally, argumentation required ordering of propositions to persuaders®m
an essay, discussion, debate, report, or review. The Georgia’s Choice curistiiim
Writer's Workshop consisted of the genres of narrative, persuasive, and inforinationa

According to the National Center on Education and the Economy (1999), the
developers of America’s Choice curriculum, reading was the process of undargta
written language and writing was the process of communicating witlewféghguage.
Reading and writing then related as parallel processes. The AraeCitaice authors’
stated that in order for students to produce the type of writing the modern worlésequir
the foundation for learning writing must begin in the primary grades. Thestdolien of
informational writing appeared in the primary grade in the form of lielsrandom
words students knew and could approximate the spelling. By third grade, according to
America’s Choice, students possessed the ability to produce coherent infortnationa
reports that introduced a topic; described characteristic activitiegseetated to the
topic; employed a useful organizational structure; adequate elaboraibpravided
some type of closure.

The National Association of Educational Progress measured the abiityldren
to write narrative, informative, and persuasive texts at grades four, eightyate
(Greenwald, Persky, Campbell, and Mazzeo, (2002). Kleitzen and Dreher (206d) stat
that since the expectation for children to write these three types of testesdethe need
to begin teaching writing in these three styles became important in theypgrades.
Because reading and writing develop together, teaching informationaignaltowed for

a natural outgrowth of the reading that primary teachers encouraged irlabsiooms.
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Kleitzen and Dreher maintained that writing aided students in exploringarepiryy,
and consolidating information collected from reading and exploring exposas/

Stead (2002) described the importance of writing nonfiction texts in the tohtex
purposes and types of nonfiction texts. Nonfiction texts described through captions,
labels, illustrations, scientific reports about animals, plants, and machiness edpmirt
countries and people, letters, definitions, and personal descriptions. Nonfiction writing
also explained the how and why of occurrences and phenomenon, elaborations, and
reports. Nonfiction writing also served to instruct through recipes, rules,idngct
experiments, games, lists, and maps. The persuasive type of nonfiction writatgdieb
reviewed, advertised, evaluated, and provided opportunities for posters, cartoons, and
book reports. In addition, nonfiction writing provided students with the opportunity to
retell information through reports, autobiographies/biographies, journals, andchistor
retellings as well as exploring and maintaining relationships with otihersgh cards,
letters, and interviews.

Knipper and Duggan (2006) made the distinction between learning to write and
writing to learn. Writing to learn became a catalyst for further lagrand meaning
making. Students discovered information concerning personal content focus, language
the ability to communicate learning to a variety of audiences. Jacobs (2002)edncur
explaining that writing to learn allowed students to make meaning of iggainid
proceed from understanding to demonstrating understanding. Excellent written
communication skills became extremely important for success not only in education, but
the world beyond. The importance of nonfiction writing in relationship to science

learning remained as symbiotic as reading does to writing.
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Freeman and Taylor (2006) stated that integrating writing and liten&zy |
science instruction provided additional time for instruction and establishedneteva
between content areas. Allowing students to make text-to-text, texiktarsdkext-to-
world connections promoted skills essential for developing comprehension and lifelong
learning. Science skills such as classifying related well to igergithe main idea in
reading and outlining information in writing. Science experimentation corthexte
sequencing in reading and writing procedures in writing. Observing in s@eneaulum
corresponded to identifying cause and effect in reading and listing causiéeahthe
writing.

Listening, another abstract component to learning in the content area oéscienc
also held critical import in all of learning. Roth (2004) urged teachers ter fibst
development of science literacy through listening attentively and obgestidents
during class discussions. Manzo, Manzo, and Estes (2001) agreed that listening to
students during discussion modeled effective listening and instructs students m how t
listen to one another.

Research indicated that children spent fifty percent of the classroonsteaynig
(Norton, 2004). However, the fact that children spent half of each school day listening
did not automatically mean that students learned the varied skills ngcessar
comprehensive listening. Teaching children to improve listening skills throywiciex
listening instruction aided comprehension skills in all content areas includergsci
Norton described listening as an active rather than passive process amchged

teachers to develop listening skills by asking students to restate questiectsymak; and
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explanations. Encouraging students to develop listening abilities by understanding the
consequences of listening provided motivation for listening in the classroom.

Norton (2004) stated that critical reading and listening extend beyond factual
comprehension; the dependant relationship required weighing the validitysyf fact
identifying the problem, making judgments, interpreting implied ideas, intergret
character traits, distinguishing fact from opinion, drawing conclusions, andnaatey
the adequacy of a source of information. Explicitly teaching compreherstieeitig
skills encouraged students to make meaning of their learning across theleonri

Communicating orally, another critical abstract component of sciencénlgarn
concerned the ability to effectively communicate in classroom discussiorsneanres
with the teacher, in small groups, and making presentations in large groupssetting
Students possessed a need to hear words spoken correctly before teachers askostudent
speak, read, or write (Tankersly, 2005). Fostering rich and descriptive discussions i
classrooms was one strategy for developing and expanding the vocabulary mifsstude
the classroom. Yore (2004) added that talking, listening, reading, and writing
encompassed important abilities for scientists as they make sense ofmcg®rpresent
research questions, and persuade other scientists about their work.

Oral and written communication and the practices speaking, listening, writing,
and reading held particular importance in the scientific community accordingréy Y
Bisanz, and Hand (2003). Scientists who communicated well experienced suck@ss wit
the scientific community, funding projects, and society as a whole. Sciwhtst
attempted to convey a message used the linguistic tools necessary to brghge the

between speaker and listener or writer and reader.
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Researchers Hapgood and Palinscar (2007) claimed that students required
opportunities to use oral and written language to learn about the world and communicate
their ideas and observations. Inquiry based science required a collectivéneffbith
students compare thinking with others’ thinking, actively communicating with one
another, and expressing their ideas through words and graphics. Inquiry science and
literacy intersected when students used reading, writing, and oral larguadpgress
guestions about science content and to built their capacity to engage in scientific
reasoning and thought.

Hapgood and Palinscar (2007) continued that classroom discussion allowed
students opportunities to restate concepts found in informational texts in theiraodag w
Additionally, discussion allowed students to expand on their initial understandings, notice
how their own thinking evolved with exposure to new information, and make connections
between ideas found in books and their own lives. Over time, students learned to use
discussions to explore theories about real world applications of science anddega
appropriate specific vocabulary they had learned in reading to describdiscient
concepts.

Winokur, Worth, and Heller-Winokur (2009) determined that talk is central to the
practice of science and an important component of elementary science imstrTice
authors contended that talk is crucial in science classrooms because of $ts vehiale
for uncovering reasoning pathways and naive conceptions. Scientists and elementary
students benefited from talking through the thought process and defending alims, a
articulation of conclusions. According to the authors the process of talking &evam

more important when coupled with hands-on activities because of the opportunity to
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make meaning of direct experience through discussion. Classroom discussiong of dire
experiences in science inquiry engaged students in thinking and reasoning and
represented connections between science and literacy.

America’s Choice (2007) described oral communication in the area of classroom
discussion as “accountable talk”. Accountable talk is defined as seriously regptmdi
what others in the group have said. Accountable talk used evidence in ways appropriate
to the discipline such as data from experiments or investigations in science. Abb®unt
talk sharpened students’ thinking by reinforcing their ability to use knowledgmnitext.

Communicative skills in the content area of science held particular importance
when integrating instruction and allowed for a transition from the abstréot tmore
concrete. Freeman and Taylor (2006) concluded that merging literacy anescienc
instruction accelerated the development of basic cognitive and motivationadsesder
each of the content areas. Integrating reading and science entailetatogdrspects of
both into a unified structure for learning. The authors included eight goals thatladiow
science teacher to develop a literacy and science curriculum moduleaciixstting
schema prior to reading avoided the interruption in comprehension that occurs when
students read expository text with little or no schema. Second, observing altodedts
to make connections between reading and science as one compared and contrasted
objects in the physical environment to characters in literature. Third, quegtioni
provided an integration of reading and science by allowing recognition of the tonnec
between questions about a topic in the physical world to personal questions about a topic
in a book. Fourth, connecting interests provided integration between reading and science

by the perception that the interests of students in the two domains of learning support
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each other. Fifth, contrasting domain learning afforded a deeper understaritiag of
relationship between the two learning domains. Sixth, students unified theiptaaice
understanding gained from hands-on learning in science with their conceptual
understanding from reading texts on a similar topic. Seventh, students integratsat intr
motivation for reading and science by perceiving links of interest in the twoikama
Eighth, by coordinating reading and science students displayed how the merger of
cognitive processes, motivation, and knowledge in the two disciplines represents a
network of knowledge that becomes both explanatory and valued.

The America’s Choice curriculum through the National Center on Education and
the Economy (1999), instructed students in understanding the concept of audience.
Students learned to rely on their classmates to listen, explained ati@nmot
understood, and asked questions to clarify or added details to make writing more
meaningful. America’s Choice introduced teachers and administrators $oockas
rituals and routines that provided predictable structure. The structure of el
routines facilitated instructions and empowered students to work productivebyighh
the rituals and routines of Writer's Workshop, student authors orally shared individual
stories while students listened during share time. Students in the audiened tea
respond in an accountable manner. By listening to the written material amgmaki
comments about the student authors’ work other students in the classroom developed
listening and speaking skills. Developing listening and speaking skills added to the

critical components necessary for children to learn across the content area.
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The Critical Role of Reading in Science

Because of the nature of science instruction and the necessity fer leentriing,
reading well became even more important. The necessity for reading caeyileooks,
following careful instructions, and writing about scientific observations made the
integration of reading into science instruction more critical than ever. &aie (2004)
stated that language was a technology and thus an integral part of scienderaoed s
literacy, particularly written language. Language was a meansod doience and
constructing science understanding. In fact, science used language to coatenainout
inquiries, procedures, and science understanding to other people in order to allsw other
to make informed decisions and take informed stances. The authors embraced the
definition of science as a process of inquiry conducted with language tialisbstd
knowledge claims based on arguments that draw on the available evidence and canonical
science.

Kamil and Bernhardt (2004) concurred stating that the need for readingnskill i
the content area remained a necessity and that literacy skill in sciaged gl
particularly acute role. Because the accumulation and publication of knowledtggexi
primarily in text, students lacking literacy skills remained unable ¢esacthat body of
knowledge and data. Without the skills to read about the involvement of others in
science, potential future scientists lacked the ability to pursue thesgimieThe critical
nature of reading skills in the content area of science meant that students misgandde
the need for both science and reading skills to achieve success.

Wellington and Osborne (2001) stated that the justification for making reading

key part of a science curriculum resonated in two important strands. &adihg a true
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scientific activity meant possessing the capability of readindutbyecritically, and with

a healthy skepticism. Second, most people have read far more about science #tign actu
done science. Science texts were often concept laden in line, sentenceagrappar

This conceptual density, according to Barton, Heidema, and Jordan (2002) reasoned that
many students find difficulty in the reading of science texts. The complehsicience

texts remained critical for scientists and students alike.

Doing science required a high degree of literacy according to Shha(20tx4)
and the author felt that a written goal in the science lessons engaged stutlents
process of doing science. The everyday life of a scientist involved readeay ch
articles in journals and evaluating their worth based on both explicit and imptieitac
The scientist then formed a hypothesis based on the readings, and wrote kslsegeat
on the findings of tests on the hypothesis. The scientist then reported on and imterprete
the data, edited the reports for publication, and read reviews of other scientsis to f
new ideas based on the new readings. Shanahan continued by stating the importance of
fostering lifelong, independent learning that began with the ability to lesmmcecfrom
reading about science.

In addition to understanding the content of science reading, science curricula
demanded that the student reads carefully and follows explicit directibves.(2000)
explained that a vital portion of science instruction contained recipe typebisteep)
and inquiry based (one question leading to another question) investigations and required
instruction on reading and writing directions. The author maintained thatatist
students in writing clear and concise directions often led to a greaigr abd

understanding of following directions. Following directions not only meant thiengaf
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directions, but also included the communicative area of listening for and following
directions.
Instructional Reading Methods in Science Instruction

The importance of reading in science indicated the critical role thiatsegence
teacher played in integrating literacy into the science curriculum. Tihatneed for
reading for meaning required that every science instructor teachgesadi the methods
for activating prior knowledge, vocabulary, and word attack skills. Cervetti, Pearson,
Bravo, and Barber (2006) postulated that activating prior knowledge prepatedent
to make connections, draw conclusions, and digest new ideas. In connecting literacy and
science teachers encouraged students to activate schema from taghegpeghands-on
experiences, and out-of-school experiences. Zimmermann and Hutchins (20@8yclai
that the meaning one acquired from reading intertwined with the informationhibitoug
the passage.

Instruction in activating prior knowledge in the elementary gradespaetatular
importance because of the importance of prior knowledge in later courses. Ra@andnc
Vitale (2006), stated that, first, the lack of prior knowledge and understandinigrof pr
science materials required teachers in middle and high school level sciersgsc¢our
reduce the scope and depth of science courses in order to provide remediaianstruct
Second, the resulting remedial instruction focused on the minimum skills and pieequi
knowledge that students did not acquire in preceding grades. This led to a continuing
downward adjustment of an articulated sequence of increasingly rich sciensesdour
the later grades. As a result, the lack of prior knowledge from elemeevatystience

produced a negative effect on science instruction in the middle and high schoal grades
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McKee and Ogle (2005) agreed that activating prior knowledge remained a
necessary component of science instruction. Helping students describe experience
through putting those experiences into words aided in building critical thinking skills.
Activating prior knowledge derived from a variety of experiences thaided life
experiences, hands-on science experiences, and reading experiences.

The National Research Panel (2000) stated that no one single instructbimadl m
included the optimal vocabulary learning; therefore, effective instructidumded a
variety of methods to aid students in acquiring new words and increased the depth of
word knowledge over time. Effective instruction included opportunities for both
incidental and intentional vocabulary acquisition.

Findings of the NRP concerning the critical role of vocabulary acquisition
through reading instruction included the following:

1. There was a need for direct instruction of vocabulary items required for a

specific text.

2. Repetition and multiple exposures to vocabulary items were important.
Students should be given items likely to appear in many contexts.

3. Learning in rich contexts was valuable for vocabulary learning. Vocabulary
words should be those that the learner found useful in many contexts. When
vocabulary items were derived from content learning materials (i.eacsgje
the learner was better equipped to deal with specific reading matter intconte
areas.

4. Utilizing vocabulary tasks as necessary. It was important to be certain tha

students fully understood questions asked in the context of reading, rather than
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focusing only on vocabulary word in the lesson. Restructuring appeared to be
most effective for low-achieving or at-risk students.

5. Vocabulary learning was effective when it entailed engagement in learning
tasks.

6. Computer technology utilized effectively to help teach vocabulary.

7. Acquiring vocabulary through incidental learning. Much of a student’s
vocabulary had to be learned in the course of doing things other than explicit
vocabulary learning. Repetition, richness of context, and motivation added to
the efficacy of incidental learning of vocabulary.

8. Dependence on a single vocabulary instruction method did not result in
optimal learning. Utilizing a variety of methods effectively with an emighas
on multimedia aspects of learning, richness of context in which words were to
be learned, and the number of exposures to words learners receive. (National
Research Panel, 2000).

The stance of the National Research Panel (2000) was that comprehension of
reading material supported the understanding of the learning of vocabulary and
vocabulary instruction. Clearly, the common practice of writing science vargtand
definitions as a means of instruction in science vocabulary cannot equate toevhey lit
instructors considered appropriate instructional methodology. Robb (2003) csisatte
this type of vocabulary instructional method created too broad a gap for students t
bridge from writing and defining vocabulary to utilizing terms in comprehendiag n
concepts. Students must learn to construct meaning through teaching wordsopell. P

instruction gave students multiple opportunities to learn how words related aailyept
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in the text (Barton, Heidema, & Jordan, 2002). Using a variety of vocabulary
instructional strategies such as maps, webs, and other graphic organmeréniguistic
representations allowed students to manipulate new ideas, see how the ide&s relat
familiar concepts, and construct a visual representation of the relationships.

Richardson and Morgan (2003) emphasized that when a student knows a concept
only vaguely that no real knowledge exists at all. The authors claimed thattmoduc
knowledge, knowing a word so well that knowledge allowed use in reading and speech,
progressed next to learnable knowledge, where the student adds background knowledge
and pertinent information concerning concepts that remain unclear. Again, theatefinit
meant little in adding new vocabulary unless, according to the authors, new words had a
connection with concrete experiences. Activities such as word inventories,cgraphi
organizers, mapping, modified cloze procedure, possible sentences, vocabulary
connections, and capsule vocabulary strengthened the relationship between what the
student already knew and what the text presents.

The word inventory allowed the reader to assess prior knowledge concerning new
words introduced in the text and rated their knowledge in the area. Graphic organizers
allowed preparation for reading by using a pictorial road map of the taxipikg
assisted the reader in understanding concept relationships and avoids simple rote
learning. The modified cloze procedure provided a means of understanding reader
background. The teacher selected an important passage from the text anidkeéglete
words to determine readability of the particular text. Possible sentermeded a

combination of vocabulary and prediction. The activity acquainted students with new
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vocabulary in the text and guided children in verifying the accuracy of statteeech
generate.

With vocabulary connections, students used a term from a previous book in
shared literature study to describe a situation in a book currently studiec tnatter,

a connection between the two situations and vocabulary knowledge increased. Capsule
vocabulary helped readers explore meaningful relationships between wordstsStude
developed relationships between the new relationships and past relationshipsragh w
(Richardson & Morgan, 2003).

In a similar fashion, Heilman, Blair, and Rupley (1998) described definitional
knowledge as word knowledge based on a definition such as one coming from a
dictionary, thesaurus, word bank, or glossary. However, definitions rar@gchelreader
understand the contribution of a new word to meaning.

Ediger (2005) explained the opportunity to teach phonics in science reading
content, particularly when schools stressed reading across the curricopmadgtzing
graphemes, phonemes, initial consonants, and vowel sounds along with context clues
aided the student in identifying and learning new vocabulary. The ability tafydent
words maintained importance only if the process helped students read farahtly
comprehend print material.

Labov (2003) affirmed that decoding was not limited to examination of isolated
words instead all decoding applied immediately to the reading of connected and
meaningful texts. The reader’s ability to understand text and the implisatierein is,

as a result tested continuously in reading. This concept appeared pdyttcuéain
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science textbooks because of the abstract nature of many science termgmtaeiem
school students.

Hiebert (2007) noted that the complicated nature of science vocabulary idcrease
instructional complexities in aiding students in developing higher levels i@ditevhile
also developing higher levels of science knowledge, skills, and strategieseScienc
vocabulary, described by Hiebert as dense, provided both challenges and akeets to t
learner. The challenges consisted of a denseness of the language, codiepulty of
the vocabulary, general academic vocabulary, vocabulary central to the textaakodf |
time for science instruction. The assets entailed the clear delineatiocatiNary, the
build-up of ideas in the text, the teaching of thematic concepts, and the potentiahfor hig
levels of engagement.

Hiebert (2007) also developed a core academic word list (CAWL) that indlicate
the percentages of word samples accounted for by CAWL from various typ&ssof te
from primary to middle grades. Hiebert's CAWL indicated that in third gradatnze
texts have a word sample of 1.7 percent as opposed to a 7.1 percent word sample in third
grade science texts and attested to the magnitude at which vocabulary groemsae.s

Primary school students usually began reading with narrative texts in a broad
range of subjects but with a similar textual style. Nonfiction or informatitexts
however, offered structural challenges very different from narragits.tNonfiction
books offered structural challenges to young readers in the form of a taloletents,
glossary, an index, headings and sub-headings, sidebars, boxed photographs or text,
captions, graphs, bold-faced words, different print sizes, and the organization of print on

the page.
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According to Robb (2003), nonfiction texts offered six basic structural patterns of
organization of text. The structural patterns included sequence, compare and,contras
cause and effect, question and answer, problem-solution, and description. Rarely do
informational authors use one pattern exclusively throughout the book. Richardson and
Morgan (2003) made the case that readers’ learning to recognize orgewailzp#itterns
and the relationship between ordinate and subordinate information took a considerable
step forward to independent reading.

Buss and Karnowski (2002) described informational texts in terms of genres.
First, informational texts recounted or shared a personal experience; seoccedupal
texts explained how to do complete a task; third, informational texts sharedaitifan;
and, fourth, persuasive texts presented an opinion or an argument. Teaching students to
recognize these genres of informational texts allowed students to undersiagaira
more from the reading.

Background knowledge was another reading issue particularly essetial i
reading of science textbooks. Students sometimes possessed littlebadkknowledge
in the general principles of science and as a result brought little kn@wedgar on the
reading each confronts. Also known as experiential or conceptual knowledgedHieil
Blair, & Rupley, 1998) this component focused on determining students’ past knowledge
in relation to the focus of instruction. According to Richardson and Morgan (2003),
experiential knowledge played a significant role in making science tesysfer students
to understand. Without prior knowledge in the concept, reading became difficult&ecaus

the reader could find relevance in the material.
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Many teachers utilized K-W-L charts in building knowledge of textual nadte

The chart, What | Know, What | Want to Know, and What | Learned, provide graphic
organizers that allowed children to organize material into specific c&egRobb
(2003) suggested five preparation strategies to create tension betweéatugbats
know and what students learn in the science text. The preparation strategies are

1. brainstorm and categorize

2. preview, analyze, and connect

3. fast write

4. the anticipation guide

5. setting purposes

The brainstorm and categorize strategy created a free flow of id@alscaights

about a topic where students reclaim and hear new ideas. The preview, analyze, and
connect strategy asked the teacher to perform a preview of the matthr@ltwie text.
This method allowed children to preview the material, analyze current knowledge a
the topic, and connect to other reading materials that put the facts in the prdasent tex
With the fast write strategy students quickly wrote down thoughts about the topé in
text. This strategy provided a springboard for later discussion on the topic at hand. The
anticipation guide, a series of four to five statements or questions from thertgac
created disagreement or discussion among students. The setting purpegg stra
removed the mystery of the purpose of learning new material. This fivegstra
instructional method clarified for students the information needed for understamding

remembering from the text (Robb, 2003).
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Pardo (2004) stated that student use of informational books allows the building of
word knowledge and provided appropriate information to the reader later. Maintaining
literature rich classroom environment also provided students with numerous oppstuniti
for reading from a wide variety of topics. Focusing on reading a widetyafigexts
added to the experiential knowledge of students in a variety of content areas.
Georgia’s Choice Science Curriculum

The Georgia’s Choice curriculum advocated that teachers provide one hour for
Reader’s Workshop, one hour for Writer's Workshop, forty minutes in language arts
skills and twenty minutes in content area literacy instruction. Reader\d/dtet’s
Workshops had similar formats with a five to ten minute mini-lesson in a conceptrela
to the reading or writing theme of the day, a thirty to forty minute student wsslose
where students applied knowledge learned, and a sharing time where studexts shar
recent work. America’s Choice included a science curriculum and required a one hour
allotment of time similar to Reader’s and Writer's Workshops.

The Georgia’s Choice curriculum, modeled after the America’s Choice
curriculum, however, allotted only 20 minutes for instruction on the elementary school
level. Schmidt, Gillen, Zollo, and Stone (2002) contended that children involved in
inquiry learning become active classroom participants who connect with one’s ow
environment and formulate high-level questions. That inquiry methodology could take
place within a twenty-minute period appeared difficult at best. Hands-on ¢e tacti
experience in learning remained important in the science environment and in the

connections students make to learning.
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Prior to the No Child Left Behind (United States Department of Education, 2001)
time spent teaching science in the self-contained classroom felldar the time spent
teaching language arts and significantly below the amount of time spehing
mathematics. According to Weiss, Banilower, McMahon, and Smith (2001) the average
number of minutes spent teaching science in self-contained kindergarten throdigh thi
grade classrooms amounted to twenty-three minutes as compared to one hundned fiftee
minutes for language arts.

With the advent of NCLB and the implementation of school reforms across the
nation that attempt to attain grade level reading status for all studentntcanaa
subjects received a decrease in the time allowed for student instruction. Awtiney
Center on Education Policy (McMurrer, 2008) found that, of the districts reporting an
increase in instructional time for English/Language Arts and/or mathesnaaid a
decrease in time for one or more subjects, the percentage of decreammtar sc
instruction reached an average level of thirty-three percent. Of thetdisgporting
decreases for subjects other than English/Language Arts and mathkdifigitbree
percent reported decreasing the time for science instruction by a mirofreeventy-
five minutes per week.

The data collected by the Center on Education Policy clearly indicatedemsiec
in instructional time across a variety of subjects not included in the Engligivage
Arts or Mathematics areas. Instructional time for science desdemnsst in twenty-five
to forty-nine percent categories with a sixty-six percent decreasedratiotted for
instruction. The reduction of science instructional time placed the effortski® ma

progress in science education at risk according to Klentchy and Molinea-Derte
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(2004). The authors stated that school districts under pressure to increasagreréoon
standardized tests reduce or eliminate science instruction. The reductionioatein of
science instructional time possessed the potential to create negatiteearsll content
areas.

Romance and Vitale (2004) concurred, noting the compounding effect of not
preparing students well for future courses in science. Without an understandiiog or pr
knowledge of science students lacked proper preparation for high school courges, a ma
determinant in successful learning. When students lacked proper priorfecienti
knowledge, then teachers faced the problem of reducing the scope and depth of science
courses in order to provide remedial instruction. The resulting remedial irtruct
focused on providing skills and prerequisite knowledge that students did not acquire in
previous grades. Romance and Vitale suggested that the limited scopeaiafjlear
opportunities resulted in a situation that causes a lowered ceiling on teachiegraintl
in the classroom. In effect, high schools experienced the negative consequences
associated with the reduction or elimination of instructional time devoted torekame
science. Elementary students no longer interacted with rich, motivatergeci
instruction and science related reading materials that were founddtiosatcess in
science at the middle and high school levels. Jorgenson and Vanosdall (2002) agreed
contending that the reduction or elimination of class time devoted to sciencetinstr
possessed the potential for long-term impact on science education in America and,
subsequently, on the medical, corporate, academic, and industrial sectorseithatrel

well-educated American science students.
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Assuming that children possessed the ability to accelerate scianuaden later
grades contained a false assumption for three reasons according to PrattH2§t0the
assumption disregarded the importance of catching children’s attention whénémas
exhibited more openness, curiosity, and the natural disposition to ask questions about
their world. Second, science learning possessed a cumulative effect in both anacess
content. Waiting too long inhibited a strong fluency in the language of science and
provided a debilitating effect through a lack of basic understanding. Third, kheflac
engaging and high quality science at the elementary level impoverisistadats, and
provided a difficult challenge for instructors at the middle and high school levels.

The study by McMurrer (2008) concerning the reduction of instructional time
spent in the content area of science nationwide closely mirrored the @uratwims at
the elementary school where the author formerly taught. The Georgia’s Gefaren
package involved increasing instructional time spent in the area of literacgduutd
the instructional time spent in science by one-half. The curricula charegjlbaf the
implementation of NCLB, provided students far more instruction in reading and language
arts than in science.

Willison (1996) suggested that various skills of measurement, manipulation of
equipment, and observation allowed students to learn only in connection with hands-on
experience. Some students learned best by simply doing activities. Fostsolmets the
hands-on methodology provided a valid manner of learning and allowed input through a
variety of senses not just visual or auditory. The recognition of Howard Gardner’'s
(Gardner, 2005) multiple intelligences, specifically concerning bodilgdthetic

intelligence, made the case for hands-on learning in the subject of scremgest
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Others contended that increased literacy instruction in the content area,
specifically science, again led to increased learning and improvedactaat on
standardized test scores. Morrow, Pressley, and Smith (1995) posited thaglearni
science through authentic reading and writing experiences remainesteonsith a
variety of language arts models, including integrated language arts, lashglege,
language experience, and writing process approaches. Such integration psawideds
with exposure and practice with a variety of genres including sciencuiter

The purpose of Morrow, Pressley, and Smith’s study (1995) determined the
effects of an integrated literature based reading and writing prograniténacy and
science instruction at the third-grade level. The study also examineidieitts ef the
program on attitudes toward science learning and achievement. The conclusion of the
Morrow, Pressley, and Smith study indicated improvement in student achievement for
reading, writing, and science learning due to the integration of litemézgcience
instruction.

In other research, Ketter and Jones (2003) conducted a four-year study in which
the first two years involved a more traditional science instructional mettibtha last
two years involved an inquiry instructional approach to science. The results fufuti
year study did not indicate a gain in achievement in the physical science@ttnes
North Carolina standardized test for physical science.

Because of the emphasis on accountability and high-stakes testing loczabdis
chose reading and language arts instruction over the subject of scietioef@tmer
school of the author, the Georgia’s Choice curricular model resulted in a ocedincti

instructional time to twenty minutes for both science and social studies.efeatinse
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how to alternate instruction in the two subjects in order to include the subjects in their
daily instructional schedule.

In Florida, teachers report that principals occasionally requesteidshaictors
stop teaching science in favor of concentrating on reading instruction for adubiynta
reasons (Jacobson, 2004). Manning (2005) also reported more and more communication
from teachers who stated that administrators request teachers emtesand social
studies in favor of reading and mathematics instruction.

The National Center on Education and the Economy (NCEE) (1999) added clear
performance standards to the National Research Council’s call for addlapproach to
reading instruction. The standards offered a full range of skills, knowledgetexadyli
habits that promote success for primary students in later schooling and lileCHie
proposed that the standards allow students to learn both the print-sound code and the
ability to comprehend and interpret reading from the beginning. The standardsiaided
tracking student progress by the students’ ability to read benchmarked bgpadwdted
levels of difficulty. In linking reading and writing the standards promoteatioes
spelling for students as an attempt to master phonics. In addition, the linkingiofyrea
and writing provided a voiced to students’ writing through attendance to the language i
books. The standards also brought an expectation for children to read and write in the
genres of narratives, functional writing, reports, and literature. THeENsEandards
additionally supplied benchmarks for daily practice of reading and wrisingedl as the
use of conventional spelling and correct uses of punctuation, along with the careful

choice of vocabulary, style, and syntax in writing.
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The NCEE offered the standaidsa packaged form titled America’s Choice
School Reform (2006). The Georgia State Department of Education chose America’s
Choice School Reform and renamed the reform package “Georgia’s Choice” in 2001
(America’s Choice-Georgia’s Choice, 2009). The Georgia's Choice modeiterpaird
grade students to read a minimum of thirty chapter books during the course of the school
year as well as listen to and discuss a least one chapter from a book reaaiguthy.
The model stipulated three hours of reading instruction on a daily basis anddnclude
Reader’s Workshop, Writer's Workshop, a skills block, and group reading.

According to the America’s Choice School Reform (National Center for
Education and the Economy, 1999), third grade was a pivotal year in literacy
development. Students lacking the confidence lost accuracy and fluency as nei
vocabulary and concepts. These literacy deficits possessed the potertiseo ¢
academic, social and emotional problems for students in the future. The third grade
standards for reading included, reading standard one, the print-sound code; reading
standard two, getting the meaning; and, reading standard three, reading habits

The print-sound code standard taught the decoding of print-sound and included
automaticity with the print-sound code across the entire span of language. Throughout
third grade students learned about words, their roots, inflections, suffixeseqre
homophones and word families as a part of vocabulary growth.

Reading standard two, getting the meaning, had the components of accuracy,
fluency, self-monitoring, and self-correcting strategies, and compilieneBy the end of
third grade students possessed the ability to easily read words witharhegpklled

suffixes, use the cues of punctuation to guide in comprehension and reading fluently from
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increasingly complex texts. Additionally, students’ used pacing and intonatammtvey
the meaning of clauses and phrase from sentences read aloud (National Center for
Education and the Economy, 1999).

In reading standard three, the standards expected that third grade seants
thirty books a year, independently or with assistance, and regularly ymetesian
discussion about the reading with another student, group, or a teacher. In addition, the
expectations required that students read and hear texts aloud from a variety of genres
read multiple books by the same author and identify differences and sigslamong
the readings, reread favorite books in order to gain a deeper understanding and
knowledge of authors’ craft, read the functional and instructional messages in the
classroom including announcements, labels, menus, and invitations, listen to and discuss
at least one chapter read every day, and voluntarily read to each other (Na¢ioteal
for Education and the Economy, 1999).

Reading standard three expected that students discuss books using comparisons
and analogies to explain ideas, referring to knowledge built during the discussign, us
accurate, accessible, and relevant information, restating the student’s osvwiithea
clarity, asking other students questions that require the student to supportoelaims
arguments, and indicating when ideas need further support and explanation (National
Center for Education and the Economy, 1999).

The America’s Choice School Reform model not only included the literacy
component, but entailed mathematics and science as walhénica’'s Choice School
Design Science Handbook — Elementary SctimoNational Center on Education and the

Economy (2003) published science curricula for elementary schools. The Science
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Handbook attempted to integrate the role of literacy into science and vsee Vae
authors explained that based on the America’s Choice model demonstratingra deep
understanding of the content involved students’ ability to explain the concept, observe the
concept, and make predictions about the concept. Students also used the concept in both
familiar and unfamiliar situations and represented the concepts in multipleersa
including words, diagrams, graphs, and charts. While the authors saw the tangible
evidence of the Readers and Writers Workshop, the evidence did not remain limited to
language arts. A well designed Georgia’s Choice science classroom ingoleade
word walls and strategies for reading nonfiction. In addition, posted student authored
reports and leveled libraries of nonfiction books by topic provided evidence of a literacy
integrated science classroom. Students in quality literacy integradedesclassrooms
read about science not only during science time, but also during Reader’s Workshop.
Students wrote about science not only for science reports, but also during the Writer’s
Workshop. The use of mathematics to quantify results of science investigations furthe
integrated subjects into the science classroom. According to the authoon@N&enter
for Education and the Economy, 2003), science lived throughout the school day and in
every classroom.

The increase in literacy instruction held the potential to aid readlitihgiscience
classroom when integrated properly. Increased accuracy, fluency, and kbengioe
aided students’ in the reading of expository text for science as well asobjects.
Wellington and Osborne (2001) stated that the justification for making readeygEak

of future science curriculum contained the factor of reading carefulligathy, and with
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skepticism as a vital component of scientific activity. The authors continuelikéhahy
activity, the skill of reading science develops only through coaching and practic

Similarly, the reading component played a critical role in success of
students in state mandated standardized tests. Many states used data &oonete $b
determine whether students advanced to the next grade level and as exiagzamfor
some courses. According to Greene and Melton (2007), whether the intended focus of a
standardized test might include social studies, science, or writing, tmertesned a
reading test. The authors offered three fundamental beliefs about presiadagts for
testing. First, successful test takers were smart readers. Studeetssfuldn testing
understood that test-taking strategies were also good readingisgagtgndardized
reading tests were a specific genre and required general and genre spadifig
strategies. Second, successful test takers were able to translate théanggage of the
test. Standardized reading tests used formal language that was fongigsttstudents.
Students were helpless on standardized reading tests if they failed toetd¢es talk.
Third, learning to be a successful test taker was engaging. Capdarhed units
integrate test-taking skills into daily reader workshops.

Greene and Melton (2007) continued with the thought that reading was thinking
and that in order to comprehend, strong readers predicted, made connections, asked
guestions, inferred, visualized, determined what is most important, noticed themes,
critiqgued, evaluated, synthesized, or do a plethora of types of thinking while readeng. Th
authors contended that readers must think when reading words to be successful on
standardized tests. To learn the strategies mentioned above students required

opportunities to practice test-taking strategies over long periods of time.
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Li (2006) contended that valid science tests included alignment with science
standards and one that is not merely a reading test. Unlike mathematatscautains
its own universal language of symbols and numbers, most science subjectsaalidygl
on verbose descriptions and specialized vocabulary. According to Li most deistsce
remained strictly reading tests that do not adequately assess stardards.

America’s Choice stated that standardized make up a separate gbndes,
tools, and a predictable organization. College admission offices, hiring ceasnit
military organizations, educators, governments, and professional organizatidns use
standardized tests to assess and categorize individuals based on the organizations’
preferred assessment. According to America’s Choice (National Genteducation and
the Economy, 2003), the general public utilized standardized tests to determine the
efficacy of schools.

America’s Choice provided schools with a test taking curricular protram
furnished students with aid in understanding the genre of standardized testing. The
standardized test genre utilized predictable formats, patterns of organizatmmde,
stress points in order to fulfill the purpose of the assessment which included tasting t
reader’s accuracy and acuity (National Center for Education and Economy, 2003).
America’s Choice categorized standardized tests into four diffenees.tyirst, norm
referenced standardized tests compared the performance of each rdatieatvaf other
readers. Second, the criterion referenced standardized test comparesotinegped of a
reader to clearly articulated criteria for success. Criterion refeckassessments tested
whether students’ knowledge and skill met established standards. Third, some

standardized assessments penalized readers for guessing. Finallgtawhaedized
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assessment used machine scoring and relied on multiple choice probes intd readers
thinking and understanding, while others relied on students’ responses as windows into
their thinking and understanding. The design of the test taking genre study pgtentiall
aided students in understanding the structure, rules, and formats of standastiizgd te

Guthrie (2002) argued that spending time in preparing students for standardized
tests increased achievement scores. Guthrie discussed five elemetseshul test
preparation with the first including guided instruction in reading and writingdtr
literary and nonfiction texts. The second element included explicit instruction on the
strategies necessary for reading standardized test materiahifthelé¢ment required a
substantial emphasis on engaged, independent reading for the purpose of learning. All
reading tests, according to the author, required speed, fluency, and comprehension. A
fourth element, included practice on the format of the test and according teeGuthr
practice accounted for a ten percent difference in the success of studemtgakifinge
multiple choice tests students needed strategies for responding to the téshsjuest
selecting alternatives, and allocating their time appropriatelyfiliakand fifth element
required strategies in motivation for reading and test taking. Motivational support
included alleviating test anxieties, providing meaningful reasons for tesssucce
enabling students to feel self-efficacy toward reading, and most impgytastering
extensive amounts of reading throughout the school year.
The Georgia Criterion Referenced Competency Test

The Georgia Department of Education administered the Georgia Criterion
Referenced Competency Test (CRCT) to all students in grades one thightgh the

areas of reading, English/language arts and mathematics, sciencegiahdtsdies. In
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addition, the state assessed students in third grade through eighth grade inascence
social studies (The Georgia Department of Education, 2005).

McKenna and Staid (2003) stated that criterion-referenced tests anefasef
mastery level or competency based assessment. The authors suggesteuat ticaian
that consisted of many specifically learned skills is probably welkesdy criterion-
referenced tests. Students differed in background knowledge and those differences
affected their performance on reading tasks. Standardized measursootngs the
criterion-referenced test dealt with the issue of background knowledgeibygtihany
short passages. The Georgia CRCT utilized similar formats in agg#ssthgrade
students in both the Quality Core Curriculum (QCC) and the Georgia Perf@manc
Standards (GPS).

The Georgia Department of Education (2008) managed the development of the
CRCT and adhered to the Standards for Educational and Psychological Testing as
established by the American Educational Research Association, the Americ
Psychological Association, and the National Council on Measurement in Education. The
standards of the aforementioned organizations promoted sound and ethical use of tests
and provided a basis for evaluating the quality of testing practices. Valopiment
process required the involvement of Georgia educators at every step. Development of t
test items, completed by professional item writers, included the revierewiging,
rejecting, and approving by committees of Georgia educators. The coetegted all
new items by embedding the new questions in operational tests. The newly i@itten
embedded in tests did not contribute to student scores and allowed evaluators to review

items to determine their effectiveness before placing the items in iopatatssessments.
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The key to success with any standardized assessment revolved around ghe issue
of validity and reliability. While validity remained the most important cd&stion in
the test development process, the Georgia Department of Education mairttaireetest
cannot maintain validity without a high degree of reliability (2008).

The CRCT measures how well students acquired the skills and knowledge
described in Quality Core Curriculum (QCC) and the Georgia Performaaicda®ds
(GPS) as written by the Georgia Department of Education. The assesgmektad
information on academic achievement at the student class, school, systemeand stat
levels. Information assessed by the CRCT measured individual studenthstramg
weaknesses related to the instruction of the standards, and ascertainedtthefqua
education in Georgia public schools (The Georgia Department of Education, 2005).

The Department of Education reported CRCT scores in terms of scale scores and
performance levels. The results, reported by the State, allowed staksltolihterpret
assessment scores in a consistent manner. The codes provided the followimgsfeani
the test: Does Not Meet (DNM), Meets (ME), and Exceeds ExpectationsT&hle 2.1

below indicates the scale scores and performance levels as reported.

Table 2.1 QCC and GPS Scale Scores and Performance Levels

DNM ME EE
QCC scale score Below 300 300-349 350 or Above
GPS scale Below 800 800-849 850 or Above

Performance level 1 2 3
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The evidence for the validity of the CRCT indicated how well the assessment
instrument matched the intended curriculum. In addition, the score reported intbiened
various stakeholders including parents, students, and educators concerning the students’
performance (Georgia Department of Education, 2008).

One of the two key components of the technical quality of a testing or
measurement instrument involved reliability. Ary, Jacobs, and Razavieh (2002kdbcus
criterion referenced tests as assessments which determined an individiad s\sth
respect to a well defined set of objectives. Reliability of the critegtarenced test then
concerned how the consistency of the measurement estimates the indi\sthtal.

Cohen and Swerdlik (2002) defined reliability as the consistency of the measuring tool
adding that key components included the precision of the test measure and the extent of
error presented in the measurement. McKenna and Staid (2003) referreabibtyethe
consistency of results or the general dependability of a test. A reliabpgddsted

similar results under similar conditions. Reliability included the influendaatbrs such

as the length of the test (the longer the test, the more reliable it is),iheafla

directions, and the objectivity of the scoring.

As a first index of instrument of reliability for the Georgia CRCT, Cronlsach’
alpha coefficient measured the internal consistency of reliabilitgtwihdicated how
well all the items in the assessment measured one single underlyihg Alriéliability
coefficient expressed the consistency of test scores as the ratio aiore® wriance to
observed test score variance. The alpha value represented the estimaigel aver
correlation between the possible split combinations of the test. Table 2.2eddiva

alpha coefficients for all elementary grades and subjects for the 2008. GR€$econd
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statistical index utilized to describe test score reliability folGRET involves the
standard error measurement (SEM). The SEM was an index of the random varrability i
test scores in raw score units (The Georgia Department of Education, 2008).

Table 2.2 Reliability Coefficients (Cronbach's Alpha) for Subject Area Test by Grade

Grade Reading  English/Languag®athematics Science Social Studies
Arts
1 .88 .90 91 NA NA
2 .86 .90 91 NA NA
3 .89 .90 .93 91 .92
4 .89 .90 91 .92 91
5 .86 .89 .92 .90 .92

The second of the two components of technical quality in assessment involved
validity which began with the purpose of the assessment and continued through item
writing and review. Cohen and Swerdlik (2002) maintained that the validity of a
measurement suggests whether an assessment measures what theotestgurp
measure.

In Georgia after writing test items curriculum specialists and dttess of
Georgia educators reviewed each test item. Evaluation included overal qoali
clarity, content coverage and appropriateness, alignment to the curriculum, and grade
appropriate stimuli with an emphasis on higher order thinking skills. In addition,
reviewers verified each item for one clear correct answer with appi@pmelevant, and
reasonable distracters. The Georgia Department of Education requirdtethat

assessment contained no bias toward or against any particular grogprsemtation
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for all Georgia students. The validity of the CRCT, supported by the alignment of the
assessment to the curriculum, related specifically to standards in thggaGaeariculum

for each subject area, which bolstered the content validity (The Georgidriepgof
Education, 2006).

Summary

In summary, a comprehensive and sustained program in reading instruction
promoted academic success. In fact, a fully implemented reading twmipvomoted
success across the content areas whether in mathematics, social stsdieacer An
active reader used prior knowledge and text structures to construct meaningleiring t
process of reading. In addition, active readers monitored comprehensiorhthubtige
reading process, and processed text after reading.

Students who understood the differences in text adjusted to differences while
reading and monitored reading to account for differences. Using text strtatu
construct meaning included recognizing informational or expository texehas
narrative text. The ability to recognize and employ text structures fxpos#ory text
such as cause and effect, comparison-contrast, sequence, description, and problem
solution allowed for increased success in comprehension. Expository texts, as opposed to
narrative texts, usually contained more unfamiliar words and concepts,ifi@asr
related to the present and less information directly related to personakexpeithe
basic structural patterns of expository texts included description, sequemceedure,
enumeration, causation, problem/solution, and compare/contrast. Again, effective and
explicit instruction in expository reading technique provided students with advamtages

reading in the content areas of mathematics, social studies, and science.
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Even with exemplary instruction in reading of expository texts, reading in the
content area of science presented special challenges. Literacysg&dlence played an
important role since the accumulation and publication of knowledge exists pyimaril
text. Students lacking literacy skills remained unable to fully adbedsody of
knowledge and data. The nature of reading skills in the content area of science nheant tha
students possessed the need for both science and reading skills to achiege Boeces
importance of reading in science indicated the critical role that scteachers played in
integrating literacy into the science curriculum. This critical neeéading for meaning
required that science instructors teach reading and the methods for acpviating
knowledge, vocabulary, and word attack skills.

Kinniburgh and Shaw (2009) noted the decreased time spent in instruction in
science content as a reason that instruction in comprehension strategiehactdbe t
responsibility of the language arts teacher. Students taught comprehensiopriméng
grades might have difficulty transferring those comprehension skills to &xya®ixts in
the content areas. Because language arts and science had naturaiccennieetauthors
found it important to teach comprehension in science to promote understanding of the
text. Incorporating comprehension strategies into science instruction providedtst
with skills to become successful at reading and comprehending concepts etyaofari
texts. According to Kinniburgh and Shaw improved test scores were the result of
increased training in comprehension strategies in content area reading.

The Georgia’s Choice science curriculum addressed the problem of ddcrease
classroom instructional time for science by integrating reading intecikace

curriculum in the Georgia schools participating in the Georgia’s Choice safooh
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program. Through increased time spent in classroom instruction in literasyasidll
knowledge students learned the reading proficiency necessary fossuttiee content
area of science. In addition, students received instruction in assesskmenskals that
prepared them for reading high-stakes measurements in multiple chonggsor

E. Wendy Saul (2004) maintained that students in the United States appeared
fairly well adept at reading stories, but far less successful in readpagitory or
procedural text. The primary reading material for both science and sha#s
remained nonfiction or expository text. Saul suggested that, with the current esrghasi
intensive reading instruction and improving reading and the realization thatestopics
often required additional instruction, schools address reading requirementseacd sc
deficiencies by introducing science related reading. Integratiagcgcand reading
instruction benefited both subjects in that students read more efficiedtgoarmprehend
science more successfully. In addition, integrating the two subjects EEbHess
potential to promote science reading beyond the classroom.

Jemison (2003) stated that effective science education built studenssirged
curiosity in science, engineering, and technology fields and fostered lihetakdigest
and use information. The author added that it is during the elementary grades that
students began to develop the basic skills and grounding that allowed them to become the
technicians, engineers, and scientists of tomorrow. Elementary and secohdalhatsn
remained the greatest and most important educational exposure to scieheeftdslic.

Yore (2004) explained that in working with language and science the challenge
still persisted of convincing other educators of the importance of languagence and

the importance of language-oriented tasks in inquiry science instruction. The author
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asserted that along with hands-on activities, teaching communication aral critic
response skills, language oriented skills are crucial to science if@truébre suggested
the following criteria as a guide for selecting language-oriented tasksience inquiry
instruction:
1. Keep science literacy central in all tasks infused into inquiry science
instruction
2. Select language tasks that involved and promoted interactive-
constructivist learning
3. Provided explicit instruction and scaffolding for support of language arts
and abilities, then helped students build an improved understanding of the
science ideas involved
4. Used authentic tasks, information sources, issues, and audiences in the
language-oriented tasks embedded into the science inquiries
5. Spent time preparing students to debate, read, and write with preliminary
activities; accessing various primary print and electronic information
sources; refining problem focuses; and planning strategies
6. Revisited language-oriented tasks in sequential and developmental manner
7. Demonstrated the explicit value of language in science; let student&see th
teacher as a science-language user who valued the products of language-
oriented tasks by processing the results in class and making the products
available to students
The conceptual framework of this study, as stated in the introduction, was that

teachers of both reading and science provided literacy rich environments in which
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students received increased time in instruction in reading, instructioriagstsain
reading, and exposure to literature including informational texts as a founaatiun t
reading and science curricula. Integrating academic factorsamtiimed science
vocabulary instruction, instruction in writing about science, exposure to quality
expository text, hands-on science learning, integrating reading instruttitoiné science
curriculum, and instruction in test taking skills comprised a strong sciendeuduwm.
These factors contributed to the outcomes of improved science knowledge, improved
fluency and comprehension with expository texts, increased science vocaaudary,
improved science test scores on high-stakes tests.

Freeman and Taylor (2006) stated that providing a quality and equitable education
to all students as the goal of every educator. The authors included a goal far scienc
education of teaching concepts through the missing components of today’s science
curriculum. Freeman and Taylor concluded that:

This includes a manifestation of the joy of discovery, the excitement afrigar

information relative to life, and the innate inward fulfillment of problem solving.

The goal of science education for the future is to be engaged in the process of

learning and discovering science information by actually “doing” it in hands

experimentation and inquiry learning. To effectively accomplish this goal, the
integration of literacy strategies to increase comprehension is ani@ssent

component that will guide students into lifelong learning (p. 205).

Because of the nature and complexity of reading in the content area of science,

reading successfully held particular importance. Introduction to new infiomia
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complex expository texts and an increase in new and crucial vocabulary eactieas

need for learning to read successfully in science.
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Chapter 3
Methodology
This chapter explains the methods used to complete this study. The chapter
contains a description of the research design of the study, the context of théhstudy
participants involved in the study, the assessment instrument from which theedata
collected, procedures used in the research design, and how the data was analyzed in
answering the research question.
The General Perspective
This research used quantitative methods in a causal comparativehesesago.
Ary et al. (2002) and Fraenkel and Wallen (2000) describe causal comparaarehes
as an attempt to establish a cause or effect that already existsrbetva@eong groups of
individuals. Actually interpreting a cause however, is difficult because seaneher
maintains no control over the variables in the study. The basic design of causal
comparative research entailed selecting two comparison groups, onkenitidépendent
variable and one without the independent variable, or the control. In this study the
independent variable included the group of Georgia elementary schools that chose to
implement the Georgia’s Choice Curriculum reform model. The CRCT scieacesdor
third grade students in the 105 Georgia’s Choice schools and the 105 randomly selected
schools not using the Georgia’s Choice curriculum made up the two comparison groups.
Since both groups consisted of third grade students already enrolled in Georgia
elementary schools, a lack of randomization occurred. The two groups were with the

pretest —posttest design used with non-equivalent .control groups.
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This study used the initial year of CRCT results, 2002, as the pretest, with the
subsequent year of CRCT results for Georgia third grade students, 2004, as #s¢ postt
The pattern continued with 2004 CRCT results used as the pretest and compared against
2005 CRCT results for both groups, then 2005 CRCT scores used and compared to 2006
CRCT results, and, finally, 2007 CRCT used as a pretest and compared to 2008 CRCT
scores. According to Jackson (2008) the use of a pretest-posttest with andintreate
comparison group such as the Non-Georgia’s Choice schools in this study reduced the
threat to validity.

This study sought to examine the effectiveness of reading instruction through
Georgia’s Choice curriculum on third grade science CRCT scores. Theestatyned
the role of the intensive instruction of reading according to the Georgia’s Choice
curriculum model and the ability of third grade students to comprehend test questions on
the science portion of the Georgia CRCT. The study compared the scores ufisstude
Georgia’s Choice schools and students from Non-Georgia’s Choice randorotedele
schools that did not have access to the Georgia's Choice curriculum. The independent
variable of the Georgia’s Choice curriculum was compared with the dataHeom
dependent variable of student scores on the CRCT.

Participants

The first comparison group included third grade students in the 105 Georgia’s
Choice elementary schools who participated in the Georgia CRCT during thenacade
years of 2002, 2004, 2005, 2006, 2007 and 2008. The participants attended Georgia
public elementary schools and represented a cross section of racial, ettinic, a

socioeconomic groups of public school students in the State of Georgia. The pasticipant
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also included students in gifted programs as well as students from specatl@duc
programs. Additionally, the participants represented a variety of Countieabtmss the
State providing a broad spectrum of geographical and cultural areas. As,a result
participants in the study included students without regard to academic, gacidér, or
socioeconomic considerations. Additionally, all participants included studenteysigvi
enrolled in Georgia elementary schools and were not manipulated in any mannir prior
or during the study.

The second comparison group included students from 105 elementary schools
without access to the Georgia’s Choice curriculum. The schools welenmngnselected
using a random number generator from a list of schools in publicly reported lists of ove
1,100 Georgia elementary schools administering the CRCT. Similarlyipartis in this
group included students previously enrolled in Georgia elementary schools and were not
manipulated in any manner prior to or during the study

The researcher chose third grade students as participants in this stwety for
reasons. First, NCLB (United States Department of Education, 2001) selecdeagtilie
as the grade level at which all students have a reading level that is at ondiabve
considered a third grade reading level. Second, the Georgia Departmeuatafién
designated third grade as the first grade level in which passing the rpadiog of the
Georgia CRCT became a factor in the decision to promote or retain a studengigGe
Department of Education, 2005).

Instrument Used in Data Collection
The recording instrument was the Georgia Criterion Referenced Gampéiest

(CRCT). The results as scored, recorded, and reported by the Office déstan
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Instruction, and Assessment of the Georgia Department of Education wateteelsce
for data utilized in the study.

Criterion referenced test items measured the ability of the stuglensta set of
instructional objectives. The primary concern involved utilizing a representsmple
of items measuring the stated objectives to describe individual studentsertar in
terms of specific knowledge and skills that students possess the abitityiaAry,

Jacobs, Razavieh, 2002). The Georgia CRCT scores from across the State of Georgia
presented a broad representative sample for student performance of stuthents i
assessment areas of reading and science.

The first of two components of technical quality in assessment involved validity
which began with the purpose of the assessment and continues through item writing and
review. Cohen and Swerdlik (2002) maintained that the validity of a measurement
suggested whether an assessment measures what the test purports &8 measur

The second of the two key components of the technical quality of a testing or
measurement instrument included reliability. Ary, Jacobs, and Razavieh (20Q@®sdisc
criterion referenced tests as assessments which determined an individiad s\sth
respect to a well defined set of objectives. Reliability of the critegterenced test then
concerned how the consistency of the measurement estimated the individiad's s
Cohen and Swerdlik (2002) defined reliability as the consistency of the measwating t
adding that key components included the precision of the test measure and the extent of
error presented in the measurement. McKenna and Staid (2003) referretlityeha
consistency of results or the general dependability of a test. A reliabpeddsced

similar results under similar conditions. Reliability included the influencaatbfs such
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as the length of the test (the longer the test, the more reliable it is),iheafla
directions, and the objectivity of the scoring.

As a first index of instrument of reliability for the Georgia CRCT, Cronbach’s
alpha coefficient measured the internal consistency of reliabilityhwhiticated how
well all the items in the assessment measure one single underlyityg Abieliability
coefficient expressed the consistency of test scores as the ratio aiore® &riance to
observed test score variance. The alpha value represented the estimaigel aver
correlation between the possible split combinations of the test. Table 3.%eddiva
alpha coefficients for all elementary grades and subjects for the 2008. GR€$econd
statistical index utilized to describe test score reliability folGRET involves the
standard error measurement (SEM). The SEM is an index of the random variabddly in t

scores in raw score units (The Georgia Department of Education, 2008).

Table 3.1 Reliability Coefficients (Cronbach's Alpha) for Subject Area Test by Grade

Grade Reading  English/Languag®athematics Science Social Studies
Arts
1 .88 .90 91 NA NA
2 .86 .90 91 NA NA
3 .89 .90 .93 91 .92
4 .89 .90 91 .92 91
5 .86 .89 .92 .90 .92

Preliminary Procedures
In 2001 more than one hundred Georgia elementary schools elected to implement

the Georgia’s Choice curriculum model with the emphasis for state and localogducat
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centered on improving reading achievement. Georgia elementary schoolszeddbge
need to improve reading levels in order for all students to be reading on grddwsyleve
third grade as prescribed by NCLB. The pressure increased when with the
implementation of the Georgia CRCT the next year, third grade students had thepas
reading portion of the assessment to attain promotion to fourth grade.

Prior to implementing this study, the researcher conducted a thorough review of
literature. The literature review focused on the primary goals of rgaustruction, the
differences in text, the importance of reading in science, instructiadhgemethods
important to science instruction, and the current Georgia’s Choice sciencelauric
Data Collection

In 2001, Georgia law required the administration of the CRCT to all students in
grades 1 through 8. Administration of the test included the subject areas ofyeadin
English/language arts, and math. In grades 3 through 8 the CRCT included &m¢ cont
areas of science and social studies. Georgia designated the CRCT asitlie off
assessment tool for federal accountability under the No Child Left Behinof 2601
(United States Department of Education, 2001). The CRCT measured student
achievement and was reported to the federal government as a gauge of &eaquigt
Progress (AYP) (Georgia Department of Education, 2005).

The author collected scores published by the Georgia Department of Education
for third grade students from each school recording scores during the 2002, 2004, 2005,
2006, 2007, and 2008 CRCT assessments. The CRCT, not administered in 2003 for third
grade students because of testing irregularities, meant that no scoresaiatde for

that year (Georgia Department of Education, 2005).
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Design of the Study

In the study, the author compiled the reading and science mean scaled soores fr
the 105 Georgia’s Choice schools included in the study as well as the reading acel scie
mean scaled scores from 105 randomly selected elementary schools not cl@osing t
Georgia’s Choice curriculum model. Using an Analysis of Covariance tgzantile data
for each year of the study determined if the difference of CRCT scores toedhment
group (Georgia’s Choice schools) differed significantly from the CR@fesoof the
untreated comparison group (Non-Georgia’s Choice schools).

Table 3.2 represented the two comparison groups. Group one is comprised of the
schools that chose the Georgia’s Choice curriculum and received treatmliengnoup
two is comprised of Non-Georgia’s Choice schools that did not receive treaifrany
kind. The design of the study compared group one’s CRCT scores for 2002 as a pretest to
group two’s CRCT scores for 2004 as a posttest. The pattern continued with the
exception of the CRCT scores from 2006 as a pretest compared to 2007 as a posttest

because of the change in the pass/fail scores from 300 to 800 in the year 2007.

Table 3.2 Representation of the Design for the Study

Group Pretest Treatment Posttest
(1) Georgia’s Choice Yes Yes Yes
Schools
(2) Non-Georgia’s Yes No Yes

Choice Schools
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Null Hypothesis

In comparing the science scores of third grade students who received iostiuthie
Georgia’s Choice curriculum with third grade students who did not receive thgi&s
Choice curriculum the following null hypothesis was posed:

There will be no significant difference in the scores of third grade studehts w
instruction in the Georgia’s Choice curriculum and science scores of studentsdmnot
receive the Georgia’s Choice curriculum.

Summary of the Methodology

The data collected in the research included the reading and science smaded sc
from each third grade student in 105 Georgia’s Choice Elementary Schools and 105
randomly selected elementary schools without the Georgia’s Choice currifarltime
academic years of 2002, 2004, 2005, and 2006, 2007, and 2008. The data was analyzed
for each year of the study using an analysis of covariance (ANCOVA)donlet if the
difference between the means of the two comparison groups is significant.

The Johnson-Neyman statistical technique was used where the test for
homogeneity of slopes was tested by an ANCOVA and rejected. According sodficha
Newman (1997) the Johnson-Neyman statistical technique, was appropriate when the
homogeneity of slopes was rejected. The Johnson-Neyman technique allowed the
researcher to calculate the confidence bands for the regions of norcaigrefifor scores
of the pretests and posttests. The authors concurred that use of the Johnson-Neyman
statistical calculation was appropriate for non-equivalent control group designs

For the administration of the 2007 CRCT, the Georgia Department of Education

(2005) modified the pass/fail score from 300 to 800. The modification rendered the
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scores from 2002 through 2006 incomparable. As a result, this researcher, made the 2007
CRCT scores the baseline data for a continued comparison for the 2008 CRCT scores.

The result provided a continued comparison for the data over the course of this study.
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Chapter 4
Research Findings
Research Question

This chapter presented findings of a study initiated to determine the redgtions
of Georgia’s Choice curriculum reform model on science scores on the GeB@ia C
The analysis of the data was arranged to compare the pretest data fafi@alseience
CRCT scores to scores from subsequent years through 2008 for both the 105 Georgia
Choice Schools and 105 randomly selected Non-Georgia Choice Schools. The State
Department of Education recorded no CRCT data for the year 2003 due to a decision to
not test third grade students because of testing irregularities (Geemgatibent of
Education, 2005).

Under the Department of Education’s Quality Core Curriculum (QCC) Georgia
maintained a pass/fail score of 300 for the core and content areas of mathematic
science, and social studies (Georgia Department of Education, 2005). In 2007 the
Georgia Department of Education implemented the Georgia Performance &andar
(GPS) and adjusted the pass/fail score to 800 for all core and content area sulijeets
CRCT. As a result scores from the 2006 CRCT were not used as pretest scores to
compare to 2007 as posttest scores.

The research question for the study asked if intensive reading instruction provided
through the Georgia’s Choice curricular model had a significant positive iropac

science scores for third grade students on the CRCT. The hypothesis wasdlyptitie
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students in Georgia Choice Schools did not score significantly better on theescienc
portion of the CRCT because of their exposure to the Georgia Choice curriculum.
Data Analysis

The researcher used Statistical Package for the Social Scief8feS®) software,
version 17.0 for Microsoft Windows®, to enter and process data for analysis. Asianaly
of covariance was conducted to determine means and standard deviations for continuous
(interval/ratio) data. For this study, standard deviation measured the spredigesf
within the set of CRCT test scores. Data points close to the mean indicatée that t
standard deviation is close to zero.

In testing the hypothesis the researcher used an analysis of nogaria
(ANCOVA) to determine if the mean of the distribution differed signifigafat CRCT
science scores for Georgia Choice Schools. An ANCOVA was used fpedne2002
through 2006 at the pass/fail score of 300 and for the years 2007 and 2008 at a pass/fail
score of 800. Data analysis by an ANCOVA involved the academic years 2002hthroug
2008 for both sets of schools in the study. Data from 2003 were not used due to testing
irregularities and data from 2006 and 2007 were not compared due to different pass/fail
scores for those years.
Results

An ANCOVA performed for with 2002 as the pretest and 2004 as the posttest
produced results that indicated interaction between the slopes or that the assompti
homogeneity for an ANCOVA was violated. According to White (2003), when slopes
differed, regression elevations or slopes cannot be statistically compargd us

ANCOVA. The heterogeneous regression slopes required the use of the Johnson-Neyma
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technique to define regions of non-significance according to Preacher, Cagd@awer
(2006).

The ANCOVA compared the 2002 CRCT science scores as the covariate and the
2004 CRCT science scores as the dependent variable. The grouping factors osvariable
were Georgia’s Choice schools (group 1) and Non-Georgia’s Choice schaols @jr

Figure 4.1 indicated the results of the test for homogeneity in the ANCOVA.

Figure 4.1 Scatterplot for 2002 Pretest Scores and 2004 Posttest Scores
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The Johnson-Neyman technique used a formula to find the exact intersect point of
the regression slopes designated by the solid vertical line in Figure 4.ihtdisect of
the two slopes occurred at 323.73. The technique represented the range of science scores
within which the simple slope gf or 2002 CRCT science scores, differed significantly

from x, the 2004 CRCT science scores. The calculation produced two values with one
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being the upper boundary of the region of non-significance and the other the lower
boundary of the region of non-significance. The upper and lower boundaries of the region
of non-significance, represented by the vertical dashed lines in Figure 4ifredcat

318.08 for the lower boundary and 334.88 for the upper boundary.

The researcher conducted a frequency table using Microsoft Windows Excel ®
for the 2002 Georgia’s Choice schools CRCT science scores as a pretestichéed 12
percent of the 105 schools in the study scored in the confidence bands. The 2004 posttest
CRCT scores for Non-Georgia’s Choice schools indicated that 47 percent of the 105
schools in the study scored in the confidence bands. The range of scores for the
confidence bands was 318.08 to 334.88.

The researcher performed an ANCOVA that compared the treatment group of
Georgia’s Choice schools’ science scores on the 2004 CRCT to the control group of Non-
Georgia’s Choice schools’ science scores on the 2005 CRCT. The ANCOVA equated the
nonequivalent groups by controlling for pre-existing differences in thespisteres. The
ANCOVA analyzed the 2004 science scores as the pretest and 2005 sciencatsheres
posttest. Figure 4.2 represents scores indicated by the ANCOVA for th@0b4fata.

Table 3.2 Pretest and Posttest CRCT Science Scores for Georgia's Choice and Non-
Georgia's Choice Schools

Group N Mean SD F p
Georgia’s Choice 105 312.35 10.42 8.47 .004
Non-Georgia’s 105 324.72 10.54 8.47 .004
Choice

After adjusting for the covariate, Science 2004, there was a signifi¢taredce

between Georgia’s Choice CRCT science scores and Non-Georgia’s Chenm sci
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scoresf = 8.466,p = .004. The mean for the CRCT science scores for Non-Georgia’s
Choice schoolsM = 324.62 SD= 10.54 was more than 12 points higher than the mean
for Georgia’'s Choice CRCT science scofds{312.35SD= 10.42). Figure 4.3
represented the scatterplot for both Georgia’s Choice and Non-Georgia’ssstinool

2004 and 2005.

Figure 4.3 Scatterplot for 2004 Pretest Scores and 2005 Posttest Scores
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An ANCOVA performed for with 2005 as the pretest and 2006 as the posttest
produced results that indicated interaction between the slopes or that the assumption of
homogeneity for an ANCOVA was violated. According to White (2003), when slopes
differed, regression elevations or slopes cannot be statistically compargd us

ANCOVA. The heterogeneous regression slopes required the use of the Johnson-Neyma
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technique to define regions of significance according to Preacher, Curraraaed B
(2006).

The ANCOVA compared the 2005 CRCT science scores as the covariate and the
2006 CRCT science scores as the dependent variable. The grouping factors osvariable
were Georgia’s Choice schools (group 1) and Non-Georgia’s Choice schaols @jr
The scatterplot in figure 4.4 indicated the results of the test for homogentity

ANCOVA.

Figure 4.4 Scatterplot for 2005 Pretest Scores and 2006 Posttest Scores
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The Johnson-Neyman technique used a formula to find the exact intersect point of
the regression slopes designated by the solid vertical line in Figure 4.A4tdtsect of
the two slopes occurred at 328.77. The technique represented the range of science scores

within which the simple slope gf or 2004 CRCT science scores, differed significantly
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from x, the 2005 CRCT science scores. The calculation produced two values with one
being the upper boundary of the region of non-significance and the other the lower
boundary of the region of non-significance. The upper and lower boundaries of the region
of non-significance, represented by the vertical dashed lines in Figure 4.4edcaur

324.92 for the lower boundary and 334.39 for the upper boundary.

The researcher conducted a frequency table using Microsoft Windows Excel® f
the 2004 Georgia’'s Choice schools CRCT science scores as a pretest tasdndic
percent of the 105 schools in the study had scores in the confidence bands. The 2005
posttest CRCT scores for Non-Georgia’s Choice schools indicated that 38t judrite
105 schools in the study had scores in the confidence bands. The range of scores for the
confidence bands was 324.92 to 334.39.

An ANCOVA performed for with 2007 as the pretest and 2008 as the posttest
produced results that indicated interaction between the slopes or that the assumption of
homogeneity for an ANCOVA was violated. According to White (2003), when slopes
differed, regression elevations or slopes cannot be statistically campsng
ANCOVA. The heterogeneous regression slopes required the use of the Johnson-Neyma
technique to define regions of significance according to Preacher, Curraraaed B
(2006).

The ANCOVA compared the 2007 CRCT science scores as the covariate and the
2008 CRCT science scores as the dependent variable. The grouping factors osvariable
were Georgia’s Choice schools (group 1) and Non-Georgia’s Choice schools (group 2)
The scatterplot in figure 4.1 indicated the results of the test for homogentity

ANCOVA.
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Figure 4.5 Scatterplot for 2007 Pretest Scores and 2008 Posttest Scores
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The Johnson-Neyman technique used a formula to find the exact intersect point of
the regression slopes designated by the solid vertical line in Figure 4.5utdisect of
the two slopes occurred at 822.17. The technique represented the range of science scores
within which the simple slope gf or 2007 CRCT science scores, differed significantly
from x, the 2008 CRCT science scores. The calculation produced two values with one
being the upper boundary of the region of non-significance and the other the lower
boundary of the region of non-significance. The upper and lower boundaries of the region
of non-significance, represented by the vertical dashed lines in Figure 4.5edcaur

816.91 for the lower boundary and 829.40 for the upper boundary.
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The researcher conducted a frequency table using Microsoft Windows Excel ®
for the 2007 Georgia’s Choice schools CRCT science scores as a pretestichéed 12
percent of the 105 schools in the study had scores in the confidence bands. The 2008
posttest CRCT scores for Non-Georgia’s Choice schools indicated that 35t judrite
105 schools in the study had scores in the confidence bands. The range of scores for the
confidence bands was 816.91 to 829.40.

The results of the Johnson-Neyman statistics indicated that 12 percent of the
scores for 2002 Georgia’s Choice schools fell within the confidence bands for the 2002 —
2004 comparison. Of the Non-Georgia’'s Choice schools 47 percent of the scores for the
2004 scores fell within the confidence bands in the same comparison. The 2004 — 2005
ANCOVA the mean for the CRCT science scores for Non-Georgia’s ChdioelsdV
= 324.62,SD= 10.54 was more than 12 points higher than the mean for Georgia’s
Choice CRCT science scoréd € 312.35SD= 10.42). The 2005 — 2006 comparison
indicated 7 percent of Georgia’s Choice schools’ scores and 38 percent of NoraGeorgi
Choice schools’ scores fell within the confidence bands. The final comparison of 2007 —
2008 indicated that the 12 percent of the Georgia’s Choice schools’ scores and 35 percent
of the Non-Georgia’s Choice schools’ scores fell within the Johnson-Neymbaderae
bands.

Based on the statistics the researcher failed to reject the nulhbgothat the
Georgia’s Choice curricular reform model would have significant impathiod grade
science scores on the CRCT instrument. The Georgia’s Choice curriculum did not have a
significant impact on science scores for third grade students in Gedtdiaice

elementary schools.
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Chapter 5

Summary and Discussion

Thier (2002) stated that uniting literacy and science strengthened bofirkesc
and provided two important benefits to the curriculum. First, when literacy slelle
linked to science content, students possessed personal, practical motivatioreto mast
language as a tool that aided in answering questions about the world around them.
Second, a strong grasp of literacy skills produced a stronger grasp of sciendedge.
This researcher attempted to provide further evidence through this studgkimay |
science and literacy enhanced the achievement of reading skillsnneseied improved
test scores on the Georgia Criterion Referenced Competency Test (CRESTOhapter
presented a review of the research, the methodology and the results. Additibaally, t
chapter included a discussion of the findings as well as recommendationsHer furt
research.
Review of the Problem

Reville (2007) referred to narrowing the curriculum as the attempt of school
districts to achieve proficiency in core subjects at the expense of other sublect
Georgia Department of Education chose to narrow the curriculum by focusing on
literacy. The Georgia’s Choice curriculum adopted by the Department o&tmuc
increased the time spent in literacy instruction to three hours and reducedsheorta
instructional time for science and social studies to approximately 20 minutsscfoon
a daily basis. The only other decrease in the daily schedule appeared indke rece

schedule which actually increased instructional time overall.
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The purpose of this study was to examine the effectiveness of the Georgia’s
Choice reading curriculum on third grade science scores on the Georgia 8Ritial
105 Georgia elementary schools chose to adopt and continue a curriculum reform model
from the National Center for Education and the Economy called America’s Choice
(NCEE, 2001). The Georgia Department of Education modified the curriculum and
named it Georgia’s Choice (Georgia’s Choice — America’s Choice, 2009).

This study examined the CRCT test scores of third grade students in 105
Georgia’s Choice Elementary Schools and from 105 Georgia elementary schools not
choosing the Georgia’s Choice curricular model for the years 2002 through 2008. The
examination continued with a comparison of reading and science scores from the CRCT
to determine what effect, if any, increased reading instruction had on CR&i€esci
scores over the same period.

Review of the Methodology

This quantitative research analyzed data collected from the CRCT. The
assessment instrument, administered each spring during an April testadmwtested
the content areas of reading, English/language arts, mathematioseseied social
studies. Administration of the CRCT included students in grades one through eight.
Passage of the third grade reading and math portions of the CRCT helped detegmine t
retention or promotion of a student. Students not passing the initial assessmerdrare gi
another opportunity for success during a subsequent re-administration of theassess
The subjects included each third grade student administered the CRCT in 105 Georgia’

Choice schools across Georgia. The selection process for participantdethiail
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participants’ membership in a class of third grade students in one of the 105 Georgia
Choice elementary schools.

The study involved data from the CRCT for the academic years 2002, 2004, 2005,
2006, 2007, and 2008 and investigated performance in science scores after increased
reading instruction. Each Georgia’s Choice school experienced an incréase
allotted for reading instruction to three hours per day at the cost of decrésestilge
allotted for science instruction to approximately twenty minutes per day. Tihefma
schools in Appendix A represented the counties of school districts in the study and
indicated the wide area of representation of schools across the StategaGeor

The comparison of reading and science scores on the Georgia CRCT for the
academic years 2002 through 2008 provided the opportunity for a causal comparative
study. The study used quantitative methods to determine the impact the Gedrgia&s C
curriculum model on third grade science scores on the CRCT. The study referred to the
implementation of the Georgia’s Choice curriculum model in 105 Georgia elementa
schools as the independent variable and the CRCT as the dependent variable. Schools not
choosing the Georgia’s Choice curriculum model retained the CRCT as a dependent
variable in the study. Additionally, all participants included students preyieusblled
in Georgia elementary schools and were not manipulated in any manner prior to or during
the study. A t-test compared scores for the six years involved in the siidigermined
if a statistical significance existed between the means of the two dsorpgroups.
Summary of the Results

This study covered a six year span with the results of the 2002 CRCT scores from

third grade students in 105 Georgia’s Choice schools and 105 Non-Georgia Choice
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schools acting as baseline data. The research question asked if intenshge readi
instruction provided through the Georgia’s Choice curricular model had a significant
positive impact on science scores for third grade students on the CRCT.

The study used an analysis of covariance to determine if a significemedde
occurred between the means of the two groups in the study. Because of testing
irregularities in the third grade test results were not available f@0b8 CRCT. The
first opportunity to compare results occurred with the administration of the 2004.CRCT

The initial results from the 2004 third grade CRCT indicated significant gains
from both the Georgia Choice schools and the Non-Georgia Choice schools. The increase
in the means of the two groups indicated a gain of over four points in the mean from the
2002 CRCT results.

The 2005 analysis of covariance on the mean third grade science scores indicated
a negligible gain for both groups. However, the 2006 results showed a decrease in gains
for Georgia’s Choice schools to below 2004 CRCT mean scores, while the NoneGeorgi
Choice schools indicated almost flat performance.

For the administration of the 2007 CRCT, the Georgia Department of Education
(2005) modified the pass/fail score from 300 to 800. The modification rendered the
scores from 2002 through 2006 incomparable. As a result, this researcher, made the 2007
CRCT scores the baseline data for a continued comparison for the 2008 CRCT scores.
The result provided a continued comparison for the data over the course of thisrstudy. |
comparing the 2008 mean scores to the 2007 mean scores both groups showed an

increase in the means of science scores on the CRCT.
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Discussion of the Results

The results of the Johnson-Neyman statistics indicated that 12 percent of the
scores for 2002 Georgia’s Choice schools fell within the confidence bands for the 2002 —
2004 comparison. Of the Non-Georgia’'s Choice schools 47 percent of the scores for the
2004 scores fell within the confidence bands in the same comparison. This thirty-five
percent difference in the posttest scores of the Non-Georgia’s Choice schaodleove
pretest scores of Georgia’s Choice schools was considered considerable.

In the 2004 — 2005 ANCOVA the mean for the CRCT science scores for Non-
Georgia’s Choice school(= 324.62SD= 10.54 was more than 12 points higher than
the mean for Georgia’s Choice CRCT science scifles 812.35SD= 10.42). Again,
the spread of over 10 points in the difference of the means between Non-Georgia’s
Choice and Georgia's Choice schools was significant.

The 2005 — 2006 comparison indicated 7 percent of Georgia’s Choice schools’
scores and 38 percent of Non-Georgia’s Choice schools’ scores fell within therdohns
Neyman confidence bands. Thirty-two percent of Non-Georgia’'s Choice schools
produced scores in the confidence bands as opposed to only 7 percent of Georgia’s
Choice schools. Once again the difference was significant.

The final comparison of 2007 — 2008 pretest and posttest scores indicated that the
12 percent of the Georgia’s Choice schools’ scores and 35 percent of the Non-&eorgia
Choice schools’ scores fell within the Johnson-Neyman confidence bands. While the
Georgia’s Choice schools improved slightly the difference in the two percentages

remained at 23 percent. The Non-Georgia’s Choice schools outperformed theaGeorgi
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Choice schools that had access to the Georgia’s Choice reading prograsteatgsn
each year of the study.

As a result, the null hypothesis that the Georgia’s Choice curricutanrehodel
did not have significant impact on third grade science scores on the CRCT is accepted
According to the statistics the Georgia’s Choice curricular reform hadi@ot have a
significant impact on science achievement for third grade students ini&g@goice
elementary schools.
Limitations

As with any study, limitations existed that require consideration in thmpttto
generalize the analysis to a broader area. For the Georgia elgnsshtaonls that chose
to adopt the Georgia’s Choice curriculum reform model several specifiatioms affect
the study. The first limitation embodied the degree to which each school actually
implemented the model. The degree of implementation is the responsibility of each
principal. At the elementary school where this author taught third grade the
implementation of Georgia's Choice faced considerable challenge frorrathd' ke
principal of the school voiced a strong vision for the direction the school should proceed
academically and professionally. Many educators felt the decision,withabeit input of
the staff, indicated a dramatic paradigm shift without adequate implenoartiate or
professional staff development. Sixteen veteran teachers left the schookst prah an
effort to retain a more traditional model of teaching. As a result, the follaszingol
year began with educators in three distinct camps: Teachers full agreeithethie
implementation process, resistant teachers who acted late or did not act @e ttee ur

transfer schools, or a group of brand new teachers with little or no awarenass of t
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dramatic shift about to occur. While this process cannot be generalized for daeh of t
105 Georgia’s Choice schools in the study, it does cause one to question the degree of
implementation in each school.

The second limitation comprised the success or failure of the reform model in
each school as a result of the emphasis placed on the implementation and the level of
professional development provided by the individual school leadership. The Georgia
Department of Education provided training for professional staff in the compaients
Georgia’s Choice during the summer prior to the implementation, but many eégagre
with the haste in which the training occurred. Several educators this author st w
various trainings voiced concerns that the implementation process seematifourrie
such a dramatic change in teaching methodology. The urgency with which the
implementation happened caused question concerning the effectiveness of professional
staff development. An elementary school with an inadequately trained stadspesshe
potential for a reduced success rate in implementation.

A third limitation included the depth of professional development provided to
teachers by the leadership of each school. The Georgia’s Choice curricukssitades
a considerable change in the traditional elementary teaching formatha@hges include
considerable adjustments in teaching styles and lesson plans as welhakithen of
new assessments in areas of reading and writing. Much of the training proyided b
Georgia’s Choice through the Georgia Department of Education centered on the
philosophy behind the approach to teaching in the constructivist model. Training lacke
emphasis on classroom delivery of methodology or the implementation of howadact

teach this model in the classroom. An additional problem occurred with the urgency of
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the implementation in that many failed to grasp an understanding of the big pictur
behind the process. Did the training provided by the Department of Education provide
enough to sustain classroom teachers who left with questions or developed questions
during the implementation process? A lack of training, or insufficient trgimng
instruction and assessments results in misdiagnoses of student readingiagd writ
problems.

A fourth limitation entailed the individual teacher and the classroom library of
each teacher. The study cannot ensure the quality of each third grade teaitieer f
students’ in the 105 Georgia’s Choice schools. The degree to which each teacher
implemented the Georgia Choice curricular reform model affects the stunleaish
classroom. The Georgia’s Choice model called for a literacy rich etasdbut provided
no financial resources for teachers to purchase additional classroom lilatenais.
Georgia’s Choice asked that students have the opportunity to read a variety of books
according to their individual level. For a classroom of students to have the oppodunity t
choose books to read on their level required a considerable number of books in the
classroom. The classroom teacher also received little or no training iméelebks for
their classroom libraries. As a result, the study cannot ensure the adetjunatyidual
classroom libraries, the accuracy of the leveling process, or the extent koeahic
student received exposure to a literacy rich environment.

Student transiency, a fifth limitation, is another issue in some schools and within
this study. There can be no guarantee that every student taking the CR@8srduei
same instructional strategies because of transiency. The Georgidnbesygiaof

Education requires that every student enrolled in a Georgia public school take the CRCT
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if the student enrolls before the first day of administration of the test. Haasihat
students transferring from non-Georgia’s Choice schools, from out of statess@rabl
home schools take the CRCT without the instructional strategies provided in the
Georgia’s Choice reform model. This study makes no accommodation for third grade
students receiving less than a full Georgia’s Choice instructional pnogra

A sixth limitation is the researcher cannot control for changes the Georgia
Department of Education makes in the content of questions over the length of yhe stud
While the validity and reliability of the overall CRCT remains high, theassher cannot
control the correlation of questions on the CRCT to content taught during the length of
the school year.

Finally, a seventh limitation occurred when the Georgia Department of tiftuca
altered the pass/fail score from a score of 300 to a score of 800 for the 2007 CRCT.
While the author assumes this had no affect on the academic achievement of students
involved in the study, there is no control over the affect this had on pass/fail rates for t
years 2007 and 2008.

Recommendations for Additional Research

Suggestions for additional research include the following:

1. Conduct a study to compare the results of the same students on the lowa Test

of Basic Skills (ITBS) over the same period of time.

2. Conduct a study of CRCT science scores with disaggregated socioeconomic,

racial, and ethnic groups.

3. Conduct a study of CRCT science scores using different grade levels or in

comparing grade levels.
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4. Conduct a study of CRCT science scores with respect to the effectieéness
Georgia’s Choice on mathematics scores on the CRCT.

5. Conduct a qualitative study of the effectiveness of the Georgia’s Choice
curriculum reform model using data gathered from students, parents, teachers,
and administrators.

6. Conduct a study on the effectiveness of implementation of the Georgia’s
Choice curriculum reform across grade levels.

Conclusion

The results of the study indicated that while the Georgia’s Choice curricular
reform model did increase science scores on the CRCT for third grade studesgseascr
were relatively flat after the initial implementation. In additiomjlesscores improved
overall, there were periods with very little improvement, and in 2006 scores actually
decreased. Over the same period third grade science scores on the CRCT for Non-
Georgia Choice schools improved steadily. The research indicated that tiggaGeor
Choice curricular reform model did little to improve science scores on the GR&G
appreciable manner.

As the stakes for standardized testing have continued to increase, schoad district
administrators, and teachers continue to pour human and financial resources into
improvement of, not only science scores, but standardized test scores in gehgeal. W
curriculum reform models may hold merit for increasing test scores in sto@ sc
districts, most models are not designed as a one size fits all solution tantha&dized
test dilemma. Alternatives include increased professional development to easiner t

knowledge in content area subjects and academic performance standardsntonsiste
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benchmark or formative assessments to drive instruction in a prescriptive manner
focusing on key subject matter, sharing best practices among teachensreasing
efforts in gathering and disseminating assessment data to improvetiostaic
performance standards.

All standardized tests are essentially reading assessments thatevehding
ability and comprehension. The fact that Georgia’s Choice did not return sustained
positive results may be evidence that sacrificing instructional time inutmecs area for
another may not return the desired outcomes.

Kinniburgh and Shaw (2009) noted the decreased time spent in instruction in
science content as a reason that instruction in comprehension strategiehastdbe t
responsibility of the language arts teacher. Students taught comprehensiopriméng
grades might have difficulty transferring those comprehension skills to &xya®ixts in
the content areas. Because language arts and science have naturabosntieet
authors found it important to teach comprehension in science to promote understanding
of the text. Incorporating comprehension strategies into science instruciodgor
students with skills to become successful at reading and comprehending concepts in a
variety of texts. According to Kinniburgh and Shaw improved test scores areuhefes
increased training in comprehension strategies in content area reading.

Science instruction cannot be left to middle and secondary schools. It is of utmost
importance that elementary schools increase efforts in the area okes®@adag and

instruction if science knowledge and scores are to increase.
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Appendix A

Map of Georgia Counties Included in the St

Map Key:
Georgia’s Choice Counti
Non-Georgia’s Choice Counties
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