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ABSTRACT

The focus of this quasi-experimental study was to examine the impact of explicit
instruction of science comparison and contrast macro text structures plus micro text structures on
the content learning, sentence comprehension, and reading comprehension of eighth-grade
English Learners (ELs) and non-English Learners (non-ELs) in three inclusive science
classrooms. Although the results of this study did not show significant differences between
groups in sentence comprehension, reading comprehension, or science content learning, the
treatment group increased and maintained their science content learning scores over time, while
the scores of the comparison group declined from post-test to delayed post-test. In addition, the
researcher sought to determine whether sentence combination scores were a predictor of reading
comprehension scores. The results showed that sentence combination scores were good

predictors for reading comprehension.
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CHAPTER 1: THE PROBLEM AND ITS CLARIFYING COMPONENTS

Introduction

This study explored the impact of explicit instruction of text structures (both
macrostructures and microstructures) on the science content learning, sentence comprehension,
and reading comprehension of eighth-grade English Learners (ELs) and non-English Learners
(non-ELs, i.e., native English speakers). The treatment was delivered in three inclusive eighth-
grade science classes at a public middle school in a large metropolitan school district in the
Southeast United States. This chapter discusses the background of the study, the current

problems, the purpose of the study, and operational definitions.

Background of Study

Text structures are the organization or arrangement of ideas and their relationships to one
another (Armbruster, 2004). Text structures include macrostructures (i.e., genre) and
microstructures (i.e., syntax). According to Chen and Donin (1997), knowledge of text
structures affects reading fluency and recall in students studying biology in their second
language as opposed to studying biology in their native language. There have been similar
findings for studies on students in elementary school and middle school. For example, Englert
and Hiebert (1984) studied student performance in comprehension when reading expository text
of varying text structures, and they found that sixth-graders with more knowledge of text
structures performed significantly better on reading comprehension than students with low

knowledge of text structure. Text structure techniques increased student content knowledge and

1



reading comprehension in content areas such as science and social studies (McNamara, Kintsch,
Songer, & Kintsch, 1996; Williams et al., 2007). According to research, adolescents benefit
from text structure intervention to improve content learning and reading comprehension
(McNamara et al., 1996; Meyer, Brandt, & Bluth, 1980).

According to the RAND Report (Snow, 2002), text structures have a large impact on
reading comprehension. The representations of text that readers create while reading are crucial
for comprehension.

Those representations include the surface code (the exact wording of the text), the rext

base (idea units representing the meaning of the text), and the mental models (the way in

which information is processed for meaning) that are embedded in the text. (Snow, 2002,

p. XV)

Readers need more than fundamental reading skills (i.e., phonemic awareness, phonetics, fluency,

and vocabulary) to process complex text.

Statement of the Problem

The Critical State of Adolescent Literacy

The National Center for Educational Statistics (NCES) publishes the Nation’s Report
Card annually to inform the public of the National Assessment of Educational Progress (NAEP)
results of U.S. students’ performance in various subjects by assessing specific skills germane to
the content area. The NAEP reading assessment measures reading comprehension of literary
texts, including fiction, literary nonfiction, and poetry, as well as informational texts, including
expository, procedural, argumentative and persuasive, and document texts (NCES, 2013a).

According to the NAEP reading assessment, students can achieve three levels of proficiency:



basic, proficient, and advanced (NCES, 2013a). Students performing at a basic proficiency level
should be able to perform the following: locate the main idea, identify the theme or author’s
purpose, make simple inferences, utilize context clues, and state judgments with some support.
Further, students performing at a proficient level should be able to perform several tasks,
including making and supporting inferences, summarizing main ideas and themes, analyzing text
features, connecting parts of the text, and supporting judgments about content and its
presentation. Students performing at an advanced proficiency level “should be able to make
connections within and across texts and to explain causal relations” (NCES, 2013a, p. 6), to
assess the validity of supporting evidence and the effectiveness of the author’s presentation, and
to analyze and evaluate by stating, explaining, and justifying (NCES, 2013a).

The 2013 Nation’s Report Card showed that reading comprehension among eighth-grade
students improved by 2% from 2011 to 2013; however, 22% of students in the eighth-grade still
read below basic level (NCES, 2013a). In addition, 14 states performed below the nation’s
average in both fourth and eighth-grade reading (NCES, 2013a). According to the Nation’s
Report Card of 2013 in the State of Florida, fourth-grade students performed above the nation’s
average, but eighth-grade students performed below the nation’s average (NCES, 2013a). In
Florida, 30% of eighth-grade students performed below basic proficiency level, 43% of eighth-
grade students performed at reading basic proficiency level while 30% of eighth-grade students
performed at proficient level, and only 3% performed at advanced level (NCES, 2013a).

These results indicate that more work needs to be done in order to bridge the reading
performance gap. Previous results from the Nation’s Report Card Report of 2012 asserted that
the racial/ethnic and gender gaps narrowed in reading and math since the first NAEP assessment

in 1971 (NCES, 2013b). For instance, in 2008, the performance of students in elementary and



high school remained the same as the previous year, while the performance of students in middle
school suggested that the performance gap between Hispanic adolescents and White adolescents
narrowed slightly (NCES, 2013b).

The issue now is beyond how well students are doing in comparison to one another. Now,
it is an issue of how prepared high school graduates are for college or career. According to the
American College Testing’s (ACT) A First Look at the Common Core and College and Career

Readiness report (2010), a representative sample (n = 256,765) of 11"

grade students from
various states was selected and received forms of the ACT Plus Writing (multiple-choice tests in
Reading, English, Science, Writing, and Math), whose benchmark scores were used as predictors
for college success in freshmen courses at the time (before the Common Core State Standards).
The scores of the ACT Plus Writing highlighted that only 38% of tested 11"™-grade students met
the benchmark scores for overall reading comprehension, while only 31% of the participants
performed at a college- and career-ready level with regard to text complexity. The results of the
ACT test suggested that too few students were ready for college and career-level reading (ACT,
2010). Further, only 24% of tested students were college and career ready for literacy in science,
and 41% of students were college and career ready for social studies (ACT, 2010). More
recently, of all ACT test takers, 67% met the college- and career-readiness benchmark for
English, 52% met the reading benchmark, 46% met the math benchmark, 31% met the science
benchmark, but only 25% of all test takers met the college- and career-readiness benchmarks for

all four subjects (ACT, 2010). These test results indicate that adolescents in the U.S. need to

work on literacy in content areas to be ready for college.



The Critical State of Adolescent Science Reading Performance

In the 2011 Nation’s Report Card in Science (NCES, 2012) publication, the science
content for eighth-grade students was organized into three broad content areas: life science,
physical science, and earth and space sciences. The NAEP developed the framework for science
assessment; thus, students were assessed on how they used their science knowledge and what
they were able to do with the content (NCES, 2012). “In 2011, the proportion of assessment
time devoted to each science practice at grade eight was 25% identifying science principles, 35%
using science principles, 30% using scientific inquiry, and 10% using technological design”
(NCES, 2012, p. 2). The NAEP student results were categorized into three proficiency levels:
basic, proficient, and advanced. According to The Nation’s Report Card (NCES, 2012), a
student that exhibits basic proficiency in science has “partial mastery of prerequisite knowledge
and skills that are fundamental for proficient work at each grade” (p. 3); a student that is within
proficiency level has adequate academic performance and competency of the subject matter; a
student that scores in the advanced level has academic performance and content knowledge that
goes beyond his or her grade level (p. 3).

Nationally, “The average science score for eighth-grade students was 2 points higher in
2011 than in 2009” (NCES, 2012, p. 5). Although nationally there was an increase in science
performance, in 2011, 65% of students were at basic level proficiency (NCES, 2012). Of the
students who scored at the basic level proficiency in 2011, 35% were Hispanic students who
scored below the 25th percentile (NCES, 2012). In addition, the gap in performance between
White students and Hispanic students narrowed by only five points from 2009 to 2011, yet there
was still a 27-point gap in performance between White students and Hispanic students (NCES,

2012).



In 2009 and 2011, eighth-grade students in Florida performed below the national average
with 43% of students performing below basic proficiency in 2009 and 38% of students
performing below basic proficiency in 2011 (NCES, 2012). When ELs were compared to non-
ELs, there was a large gap in performance in the State of Florida. In the NAEP science scale
range from 0 to 300, in 2009 ELs scored an average of 106 compared to an average of 148
scored by non-ELs (NCES, 2012). By 2011, the gap between ELs and non-ELs had widened,

with ELs scoring an average of 101 and non-ELs scoring an average of 151 (NCES, 2012).

Rationale: Why Text Structures?

The Common Core State Standards (CCSS) place higher literacy (reading comprehension,
writing, and language) demands on adolescents. “The CCSS propose a leveling the field in
academic expectations by back mapping college and career readiness standards that students will
build through Grade 12 by starting in kindergarten” (Zygouris-Coe, 2012, p. 36). Although back
mapping from college and career readiness provides a detailed insight of what skill high school
graduates should have at the end of Grade 12, it also means that the demands for literacy (and
math) increase across all grade levels. “The standards were created to intentionally push
students to apply knowledge, use higher-order thinking skills, and master complex content”

(K. L. Roberts, 2012, para 2). The CCSS equates to making every teacher a teacher of literacy
skill regardless of content area taught. The Common Core State Standards’ demand for higher
literacy is manifested in several ways: increased text complexity, higher literacy demands in
content areas, and increased demands of language and use.

The first manifestation of the higher literacy demands of the CCSS is text complexity
(Aspen Institute, 2012). The CCSS uses several factors to assess text complexity: quantitative,

qualitative, reader, and task factors. The quantitative factors look at the text’s Lexile (word
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length, word frequency, word difficulty, sentence length, and text cohesion) to determine the
text’s readability. With the CCSS back mapping of standards, the Lexile ranges for grades 2-12
have increased. For example, in 6th-8th grade, the old Lexile range was 860-1010, but now the
Lexile range increased to 925-1185. The increase in the Lexile range means that the texts that
students in the 6th-8th grades are expect to be able to read and comprehend have longer words,
fewer word frequencies, and higher difficulty. The syntax in the text is also more rigorous as the
sentence length and text length increase. In addition to having a larger vocabulary, students are
also expected to be able to decipher syntax in order to comprehend sentences and texts. The
measurement of quantitative factors use formulaic computation to assess text complexity.
However, quantitative factors do not account for all types of text complexities.

Because quantitative factors do not adequately account for all types of text complexities,
the CCSS uses qualitative factors to assess text complexity (Aspen Institute, 2012). These
qualitative factors are on a continuum of difficulty that cannot be automatically scored by
formulaic computations. The factors include the text’s meaning and purpose, where a text with
multiple purposes or meanings is considered more difficult than a text with one meaning or
purpose. For example, a dual-purpose text (entertainment and information) would be considered
more difficult than a single-purpose text (entertainment or information). Another qualitative
factor considered for assessing text difficulty is the language features of the text, such as
figurative language. A text with literal language would be considered easier than a text with
figurative language, which would require making inferences. Qualitative factors also include
text structure: it is more challenging to analyze text that does not follow traditional organization

than to analyze text that is conventionally organized.



Beyond text structure difficulty, the qualitative factors of the CCSS also include
schemata. If the text makes more assumptions about a reader’s prior knowledge or life
experiences, that text will be more challenging than a text that has fewer demands on schemata; a
text that provides the reader with the information needed to analyze it is less demanding.
Another qualitative factor is visual support. Text difficulty is in part contingent on the use of
visual support such as graphics, maps, and images. These qualitative factors are used in
conjunction with the quantitative factors to provide instructors with a clearer picture of a text’s
difficulty level.

While the quantitative and qualitative factors provide educators with a clearer picture of a
text’s difficulty, the reader represents a factor that cannot be ignored. The third factor in the
CCSS is the reader and task factor (Aspen Institute, 2012). The reader and task factors consider
external factors that may influence the text’s difficulty such as motivation and engagement,
cognitive demands of the text, schemata, complexity of content, reading skills requirement, and
the difficulty level of the task and assessment. When selecting a text, teachers need to assess
these factors by asking questions, such as “How challenging is the theme of this text?” The
reader and task factors account for several of the language underpinnings demanded by the
CCSS, such as the student’s ability to focus his or her attention on the text, to remember what
was previously read in longer texts, and to use prior knowledge to connect with the text during
text analysis.

Another manifestation of the higher literacy demands of the CCSS is literacy demands in
content areas. The CCSS have a separate set of standards for literacy in the content areas,
history/social students and science and technical subjects for students 6th grade through 12th

grade. The CCSS require content-area teachers to teach their specific content text structure and



other skills germane to literacy in that area. For instance, teachers in content areas have to teach
literacy standards in four main categories: summary/main idea, key ideas and details, craft and
structure, and integration of knowledge and ideas (Scruggs, Brigham, & Mastropieri, 2013). The
literacy standards can become problematic for content-area teachers to address, because teaching
reading in content areas is more complex than teaching nonspecific reading strategies, such as
summarizing (Schoenbach, Greenleaf, & Hale, 2010). Some content-area teachers may be not
prepared to teach literacy skills within their content. In science, the standards demand higher-
level text analysis, comprehension skills, complex vocabulary, and scientific writing, which are
all troublesome areas for many students (Scruggs et al., 2013), especially students with learning
disabilities and nonnative speakers.

According to K. L. Roberts (2012), the CCSS represent a significant increase in language
knowledge and use demands. The changes in demands of language knowledge and use affects
students with learning disabilities (LD) and English learners (ELs) because the CCSS call for a
shift in text language, structure, format, and content. Therefore, ELs and students with LD have
to have higher vocabularies in order to meet the higher lexile ranges of the CCSS, knowledge of
different text genres (e.g., comparison and contrast, cause and effect) and their structures, and
knowledge of a variety of content in order to have ample background knowledge to use during
reading.

In addition to the new literacy demands, student performance in past reading and science
national assessments establishes a high need for effective instruction of reading for adolescents.
According to various research studies, knowledge of text structures aids in reading
comprehension (Ehren, 2013; Meyer & Poon, 2001). Because secondary teachers rely on

reading of text to develop content knowledge, explicit instruction of text structure is necessary.



Currently, it is possible for students in secondary grades to lack the reading skills to process
expository text and construct meaning to meet the demands of the class (Ehren, 2013). Research
shows that structural parts of text influences text comprehension (Chen & Donin, 1997; Englert
& Hiebert, 1984; Kintsch & Van Dijk, 1978). Structural parts, such as organization and
headings, delineate the main components of a text (i.e., the main idea and the supporting details).
The structural parts of text and characteristics of the reader interact in a constructive process to
extract information or develop meaning from text (Voss & Silfies, 1996). According to van
Silfhout, Evers-Vermeul, Mak, & Sanders (2014), “When students read their school text, they
may make a coherent mental representation of it that contains coherence relations between the
text segments. The construction of such a representation is a prerequisite for learning from texts
(p. 1036).” According to Goldman and Rakestraw (2000), readers use knowledge of text
structures to process text by using their awareness of text to improve their learning. Although
readers develop their knowledge of text structures from experiences, correlated with age and
time in school (Goldman & Rakestraw, 2000), students’ knowledge of text structures is
incomplete by the completion of high school (Chambliss, 1995). Further, ELs may not have the
natural knowledge and experience needed interact with text effectively. According to Moje
(2010), the reader brings word recognition knowledge, vocabulary knowledge, background
knowledge, and linguistic and textual knowledge. The reader also brings specific abilities: (1)
the ability to infer meaning, and (2) the ability to use comprehension strategies. However, ELs
may lack one or more of these characteristics, such as linguistic and textual knowledge,
background knowledge, and vocabulary knowledge. One approach to enhance the interaction
between reader and text is teaching text structures, which includes vocabulary, organizational

patterns, and linguistic and textual information.
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In summary, the rationale for teaching text structures in three inclusive science classes is

as follows:

1. There is a need for research in text structure pedagogy in response to the demands of
the CCSS placed on teachers and students.

2. Knowledge of text structures improves reading comprehension (Cervetti, Bravo,
Hiebert, Pearson, & Jaynes, 2009; Chen & Donin, 1997; Ehren, 2013; Englert &
Hiebert, 1984; Kintsch & Van Dijk, 1978; Meyer & Poon, 2001; Voss & Silfies,
1996).

3. Knowledge of text structures improves content learning (Cervetti, Barber, Dorph,
Pearson, & Goldschmidt, 2012; Goldman & Rakestraw, 2000; McNamara et al.,
1996; Williams et al., 2007).

4. Knowledge of text structures adds to the repertoire of background knowledge that

ELs can use to gain text comprehension (Moje, 2010).

Purpose of Study

The Nation’s Report Card shed some light into the current performance of students in the
United States on four academic subjects (NCES, 2013a). The report showed the need for
effective teaching methods that help students improve their content learning and text
comprehension. Research showed that knowledge of text structures had a positive impact on
reading comprehension (Cervetti et al., 2009; Englert & Hiebert, 1984; Kintsch & Van Dijk,
1978; Voss & Silfies, 1996). Although there was some research addressing text structures and
ELs, the literature in the field is primarily focuses on non-ELs. The purpose of this study was to

examine the impact of explicit instruction of macro- and micro- text structures on eighth-graders’
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science learning, sentence comprehension, and reading comprehension in three eighth-grade

inclusive science classrooms (classrooms with both native and nonnative speakers of English).

Theoretical Framework

Transactional Sociopsycholinguistic View of Reading

This study explored the impact of explicit instruction of macrostructures plus
microstructures on eighth-grade ELs’ and non-ELs’ reading comprehension, sentence
comprehension, and content learning in three inclusive science classrooms. The theoretical
framework of this study comes from research of theories on reading comprehension and reading
comprehension instruction. In this study, the theoretical lenses adopted for reading
comprehension comes from the work of Rosenblatt (1994) and Goodman (1994), who viewed
reading as a transaction between the reader and the text. The transactional view of reading
places the reader as an active participant in the reading process by interacting with the text to
extract meaning (Rosenblatt, 1994). According to Rosenblatt, the reader, the context, the setting,
and the text all interact, affecting one another and creating meaning. In other words, the
interpretation of text may vary among readers due to the differences in their reading transaction.
Although Rosenblatt’s transactional view of reading explains part of the purpose of this study, it
i1s Goodman’s transactional socio-psycholinguistic view of reading that more closely
encompasses the interaction that ELs have with text written in their second language, English.

According to Goodman (1994), readers interact with text during a literacy event, an
interaction between the reader and the author of the text that can occur in the writing process, the
reading process, or within the characteristics of the text. During the interaction, readers
tentatively select graphophonics, syntax, and semantic cues to a text as they predict and infer the

purpose and main idea of the text. Goodman added, “To get meaning, the reader must assign a
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syntactic structure to the text” (p. 1125). In Goodman’s view, clauses are vital to comprehension
because they carry the essential surface and deep elements. In other words, a group of clauses
carry the macrostructures of a text while individual clauses carry the microstructures of text. In
the transactional socio-psycholinguistic view, the reader’s knowledge, experience, and
background knowledge impact the interpretation of text. The background knowledge that affects
reading can be either content based (i.e., knowledge of the scientific method), or linguistic and
text based (i.e., knowledge of syntactic structures, knowledge of organizational patterns).
“Readers need to develop a sense of text appropriate to each text type in order [to] use inference
and predication effectively” (p. 1128). It is the intent of this study to explicitly teach ELs and
non-ELs macrostructures plus microstructures in order to improve their reading comprehension,

sentence comprehension, and science content learning.

Gradual Release of Responsibility

The theoretical framework for the approach to intervention in this study was the Gradual
Release of Responsibility model (Pearson & Gallagher, 1983). The Gradual Release of
Responsibility model embodies Vygotsky’s Zone of Proximal Development (1978) in that it
begins with the teacher at the center of the lesson modeling and teaching and slowly guiding the
students toward independent learning. The Gradual Release of Responsibility model focuses on
instruction and scaffolded support that help students become independent learners and assume
more responsibility over time, with less support from the teacher. For this study, the researcher
wanted the students to be able to take the concepts learned in the intervention, which used
comparison and contrast text structures, and apply them to other text structures, such as cause
and effect or problem-solution. However, it was beyond the scope of this study to determine

whether students were able to transfer strategies acquired as a result of the intervention.
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This study focused on eighth-grade ELs and non-ELs use of the strategies acquired from
the intervention during reading comprehension extended response tasks, sentence combination

task, and science multiple format exam.

Research Questions

In order to be able to analyze the students in the inclusive classrooms as a whole and be
able to analyze ELs individually, this study divided the research questions into three questions
addressing the performance of all the students in the study, three questions addressing only the
performance of ELs in the study, and one question addressing the predictive relationship between
sentence comprehension and reading comprehension. The seven research questions this
dissertation studied examined are listed below:

Question 1: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ and non-ELs’ science content learning as measured by unit
test in three inclusive science classrooms?

Question 2: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ and non-ELs’ reading comprehension as measured by the
English Language Arts eighth-grade REGENTS in three inclusive science classrooms?

Question 3: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ and non-ELs’ sentence comprehension as measured by the
TOAL-4 in three inclusive science classrooms?

Question 4: Can reading comprehension scores be predicted by the relationship between
sentence comprehension scores and reading comprehension scores in three inclusive science

classrooms?
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Question 5: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ science content learning as measured by unit test in three
inclusive science classrooms based on language proficiency CELLA Reading anchor scores?

Question 6: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ reading comprehension as measured by the English
Language Arts eighth-grade REGENTS in three inclusive science classrooms based on language
proficiency CELLA Writing anchor scores?

Question 7: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ sentence comprehension as measured by the TOAL-4 in
three inclusive science classrooms based on language proficiency CELLA Writing anchor

scores?

Research Design

The researcher used a non-equivalent group pre-test—post-test quasi-experimental design
(Campbell & Stanley, 1963; Cook & Campbell, 1979; Edmonds & Kennedy, 2013). The
researcher used a comparison group that was similar to the treatment group in order to obtain
information about the effects of the treatment (Campbell & Stanley, 1963). A quasi-
experimental research design was appropriate for this study because of the researcher’s inability
to control for all variables (i.e., attrition, history, maturation) in an eighth-grade middle school
setting. Although the researcher could not control all variables, by using a comparison group, the
researcher found that the main effects of the uncontrollable variables affected both the
experimental group and the comparison group (Campbell & Stanley, 1963). This study included

students in three eighth-grade science inclusive classes.
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In order to conduct the study, arrangements were made with the classroom teachers. The
researcher administered the text structure treatment in an eighth-grade inclusive science
classroom where the science teacher delivered science content as customary. This study had one
treatment: explicit instruction of comparison and contrast macro-text structure plus explicit
instruction of micro-text structures (i.e., conditional statements, comparative statements, and
complex sentences). For comparison purposes, the researcher used two eighth-grade science
teachers and their classrooms in the same school as the treatment group. As the comparison
group, the researcher used an additional class from one of the teachers whom the researcher was
using in the treatment group plus two classes from a third eighth-grade science teacher. Because
one of the teachers in the treatment group taught one regular inclusive science class for advanced
or honors science class, the researcher was unable to use one class from each teacher. The
comparison group did not receive the macrostructure plus microstructure instruction; however,

the researcher used the same assessment instruments with both groups.

Assumptions

1. Teachers in the study taught science content without teaching the discourse of
science. In other words, the teachers in the study focused on teaching scientific
concepts and developing students’ content knowledge, and not on how to analyze the
language used in science texts.

2. The number of ELs at Washington Middle School (this is a pseudonym to protect the
school’s anonymity): at least one EL in each intervention and comparison group.

3. ELs’ and non-ELs’ knowledge of text structures mediated some of the
comprehension difficulties that some of the ELs’ and non-ELs’ in this study had in

eighth-grade inclusive science classes.
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4. Knowledge of microstructures leads to effective sentence and paragraph
comprehension, which facilitates effective comprehension of overall text
(macrostructure) for non-ELs and ELs with intermediate to advanced language
proficiency.

5. Knowledge of text structures is transferrable.

Scope
Research on reading comprehension strategies is vast. Researchers have blurred the
boundaries between reading comprehension strategies as instructional techniques and reading
comprehension strategies as student comprehension tools. For this study, the protocol was done
from the perspective of reading comprehension strategies as a teaching technique that science
teachers can use to provide science literacy instruction. Although teacher techniques used during
explicit instruction of strategies can lead to student comprehension tools (i.e., metacognitive

strategies), this study did not examine the impact of this intervention on students’ metacognition.

Delimitations

Before initiating this intervention study, the researcher identified two conditions that

imposed limits on the study. They were:

1. This study used a convenience sampling method to select the school and teachers.
Because the school had only three eighth-grade science teachers, it was necessary to
include all three in this study.

2. The text-structure strategy was delivered as an add-on to the science curriculum as

opposed to integrating it into the curriculum during planning.
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Limitations

This study had some inherent limitations. First, because the study took place in one
middle school in a large metropolitan school district in the Southeast United States, the student
population may not be representative of all classrooms in this state or in the United States, so the
findings of this study cannot be used to make general assumptions about other student
populations. Further, the study was limited to the explicit instruction of the comparison and
contrast macrostructure plus microstructures (i.e., comparative statements, complex sentences,
and conditional statements) provided by the researcher. In other words, it may be possible that
the results obtained from this study are highly influenced by the researcher’s knowledge of
literacy, which was knowledge that the science teachers in this study did not have. In addition,
the results of this study were also limited by the duration of the study, which included two
science units within one macrostructure (i.e., 10 weeks). Research studies that have had a
positive impact on middle school students’ comprehension included longer interventions (Ehren,
2008; Fisher & Frey, 2014; Vaughn et al., 2013). However, due to the time constraints imposed
by the participating school district, this study was conducted over 10 weeks.

Due to the study’s between-subjects research design, other inherent limitations to the
study included maturation, testing, instrumentation, attrition, history, and selection bias
(Edmonds & Kennedy, 2013). Of these threats to internal validity, the researcher addressed the
threat of testing by administering one version of the test during pre-test and another version
during post-test. The researcher also addressed the threat of instrumentation by using parallel
versions of the Test of Adolescent and Adult Language (TOAL-4), the Regents, and science tests.
The researcher addressed the threat of selection bias by randomly assigning classes to treatment

group or comparison group.
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Since knowledge of text structures is correlated with age and time in school (Goldman &
Rakestraw, 2000), the biggest threat for this study is maturation. Therefore, the researcher used
the comparison group to determine whether the performance of the treatment group was due to
the explicit instruction she provided or if it was due to maturation. If the comparison group
performed as well as the treatment group, the variance between the pre-test and the post-test may
have been due to time spent in school and not due to the intervention. However, if the treatment
group performed significantly better or showed a different progression than the comparison
group, the variance between the pre-test and the post-test could be attributed to the intervention

and not to time spent in school.

Significance of Study

According to the 2011 Nation’s Report Card for science, only 21% of students in the
eighth-grade were proficient in Science (NCES, 2012). Nationally, Hispanic students make up
35% of the students who scored below the 25th percentile (NCES, 2012). There is a need for
improvement in adolescents’ science content learning and reading comprehension in order to
bridge the gap in student science and reading performance.

One approach that has been researched to work with ELs’ and Exceptional Student
Education (ESE) students’ content-area learning is using a text-structure approach. Text
structures embody the organization or arrangement of ideas and the relationships of ideas to one
another (Akhondi, Malayeri, & Samad, 2011). When readers are aware of text structures, they
can approach reading with a reading plan that aids them in unpacking the meaning of the text
(Meyer et al., 1980). Students who used text-structure strategies to discriminate between
important information and supporting information were able to differentiate better between

relevant information and intruded information (Meyer et al., 1980). The significance of this

19



study was its contribution to the body of literature on adolescent literacy and reading

comprehension. This study also contributed to the body of literature on text structure (both

macrostructures and microstructures) and content-area literacy instruction. This study also

contributed to the body of literature on reading strategies that aid ELs considering their language

proficiency. This study also added to the body of literature on pedagogy because of its

incorporation of instruction of science text structures and content learning to meet the Common

Core State Standards (CCSS). See Table 1 for examples of English Language Arts (ELA) and

writing CCSS for eighth-grade students that this study addressed during the intervention.

Table 1: CCSS Addressed in This Study

Standard

Description

Current Study

CCSS.ELA-LITERACY.RI.8.1

CCSS.ELA-
LITERACY.CCRA.RL.8.1

CCSS.ELA-
LITERACY.CCRA.R1.8.5

CCSS.ELA-
LITERACY.W.8.1.C

“Cite the textual evidence that
most strongly supports an
analysis of what the text says
explicitly as well as inferences
drawn from the text.” (CCSS)

“Compare and contrast the
structure of two or more texts
and analyze how the differing
structure of each text
contributes to its meaning and
style.” (CCSS)

“Analyze in detail the structure
of a specific paragraph in a
text, including the role of
particular sentences in
developing and refining a key
concept. CCSS)

“Use words, phrases, and
clauses to create cohesion and
clarify the relationships among
claim(s), counterclaims,
reasons, and evidence.” CCSS)

In the Regents, students
had to use text support in
order to support their
answers in reading
comprehension.

In the Regents, students
had to read two texts and
compare and contrast them
in an extended response.

In the Regents, students
had to read and interpret
text.

In the TOAL, students had
to combine sentences into
one cohesive sentence.
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Definition of Key Terms

Reading Comprehension

Reading comprehension has been defined in many ways; however, there is an acceptable
consensus. Gough and Tunmer (1986) examined reading comprehension through the lens of
“The simple view of reading.” According to Gough and Tunmer, reading is the product of
decoding and comprehension. Gough and Tunmer’s definition of comprehension referred to
linguistic comprehension, which they defined as the interpretation of lexical information,
sentences and discourse. The simple view of reading does not adequately define reading
comprehension, because it reduces reading to a simple calculation of decoding and
understanding of language and neglects to include other necessary aspects of reading
comprehension such as reading strategies.

One definition for reading comprehension that does include skills beyond decoding is the
Construction-Integration (CI) Model proposed by Kintsch (2005). According to Kintsch, reading
comprehension involves both the top-down and the bottom-up processes. “Bottom-up models
view spoken and written language comprehension as a step-by-step process that begins with the
initial detection of an auditory or visual stimuli” (Catts & Kambhi, 1999, p. 4). On the other hand,
the top-down model goes beyond the visual stimuli (i.e., decoding and word recognition) and
focuses on the role of schemata, inferences, content, and structure to facilitate prediction and
hypothesis development (Catts & Kamhi, 1999). Kintsch (2005) proposed that there is an
interaction in the top-down and the bottom-up processes. According to Kintsch, text
comprehension is highly interactive, and “processes at many different levels interact—the
perceptual processes involved in reading or listening, syntactic and semantic analyses,

knowledge integration, as well as reasoning processes whenever they are necessary” (p. 129).
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According to this perspective, reading comprehension requires students to have multiple skills,
such as knowledge of text structure, skills to find the main idea, ability to discern supporting
details, and readiness to summarize, among other skills (Watson, Gable, Gear, & Hughes, 2012).
In order for comprehension to take place, readers need the ability to make connections within the
text to see how all of the pieces of the written text connect to form a whole (Watson et al., 2012).
Reading comprehension skills can be divided into micro level skills (i.e., word identification)
and macro level skills (i.e., making inferences). At the base of these skills is phonological
processing, a crucial skill for decoding words. The ability to decode words affects reading
comprehension; however, there are individuals who have proficiency in phonological processing
and still have difficulty in reading comprehension, which supports the idea that readers need
more than word-level skills for reading comprehension (Watson et al., 2012).

According to the National Reading Panel (2000), reading comprehension is a complex
cognitive process that requires vocabulary knowledge to understand the text, and it is an active
process where the reader intentionally and thoughtfully interacts with the text (p. 13). Although
ample research has been done on the positive impact vocabulary has on comprehension (Hsueh-
Chao & Nation, 2000; Laufer, 1998; Nation & Webb, 2010), readers still need other cognitive
strategies to aid in comprehension when vocabulary alone cannot yield text meaning. Therefore,
for the purpose of this study, reading comprehension is defined as a combination of skills and

knowledge used by the reader to extract meaning from text(s).

English Learners
According to the Florida Statutes, an English Learner (EL) is defined as:
1 - a. an individual who was not born in the United States and whose native language is a

language other than English;
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b. an individual who comes from a home environment where a language other than
English is spoken in the home; or

c. an individual who is an American Indian or Alaskan native and who comes from an
environment where a language other than English has had a significant impact on his or her level
of English language proficiency; and

2. Who, by reason thereof, has sufficient difficulty speaking, reading, writing, or listening

to the English language to deny such individual the opportunity to learn successfully in
classrooms where the language of instruction is English.
(Florida Statutes 1003.56, 2014)

For the purpose of this study, an EL is defined in accordance with Florida Statutes

1003.56 and in accordance with the participating school district’s definition of English Learners.
The terms English Learner (EL) and English Language Learner (ELL) are synonymous. In the
participating school district, ELs are coded by proficiency levels according to their
Comprehensive English Language Learning Assessment (CELLA) scores. For example, the
following codes are used in the participating district:

(1) An LY student is a EL in a specialized classes designed for students with Limited
English Proficiency (LEP).

(2) An LP student is a student who is pending the reading/writing proficiency test; An LF
student is a student who has exited the specialized program and is being monitored
for two years after exit.

(3) An LZ student is a student who has completed the two year monitoring.

(4) And a TN or ZZ is a student who did not qualify for EL services (Title III Annual

Evaluation Report 2006 - 2007).
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An eligible ELL (LY) 4-12 student is a student who has scored non-English or limited
English proficient in an aural/oral state approved test or a student who has scored fluent
English proficient, but who scored less than 51% on a state approved reading and/or
writing test

(Title IIT Annual Evaluation Report 2006 - 2007, p. 3).

Text Structures

Text structures are the organization or arrangement of ideas and their relationships to one
another (Armbruster, 2004). When readers are aware of text structures, they can approach
reading with a reading plan that helps them unpack the meaning of the text (Meyer et al., 1980).
Text structures can be divided into two portions, macrostructures and microstructures. For the
purpose of this study, the macrostructure of a text is the genre (i.e., narrative, expository). This
study focused on only one macrostructure, comparison and contrast. According to Meyer (1985),
macrostructures of texts are classified as description, sequence, comparison and contrast, cause
and effect, and problem and solution. Similarly, for the purpose of this study, the microstructure
of a text refers to the grammar and syntax. Thus, researchers who study microstructures of text
are examining sentence components, such as linguistic connectives and sentence combinations

(Pearson & Camperell, 1994).

Text Features

Text features are the organizational features authors use to construct their article or
chapter. For the purpose of this study, text features included titles, headings, bolded letters,

italicized letters, images, charts, diagrams, and captions.
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Inclusive Science Classroom

An inclusive science classroom is a classroom that has students of diverse backgrounds,
such as ELs who have been mainstreamed and students with learning disabilities (LD) who have
been mainstreamed as well. For the purpose of this study, an inclusive science classroom is a
general education class of science whose population is diverse in terms of race, ethnicity,

language proficiency, and academic performance.

Reading Comprehension Strategies Versus Instructional Strategies

The term reading comprehension strategies has been used liberally to mean any strategy
the aids in reading comprehension, not distinguishing between reading comprehension strategies
as a reader tool to monitor comprehension and aid in establishing a process to fix
misunderstandings in comprehension (Davis, 2010), and instructional strategies as teaching tools
educators can use to guide students through text comprehension (Davis, 2010). For the purpose
of this study, reading comprehension strategies are tools readers can use on their own to increase
comprehension of text, and instructional strategies, techniques, or methods are the teaching tools

educators use to help students comprehend text.

Explicit Instruction

Explicit instruction was defined by Ellis (2006) as “instruction aimed at inducing learners
to think consciously about some sort of rule” (p. 24). For the purpose of this study, explicit
instruction is instruction with the intent to raise learner awareness about a specific rule or

construct.
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Guided practice

According to Burns and Richards (2012), during guided practice the teacher provides the
learners with questions that will allow learners to self-direct through a process. For the purpose
of this study, guided practice is practice of the approach modeled with the guidance of the
researcher. The researcher will guide students using leveled questioning and scaffolding of

concepts.

Organization of Study

This study was organized to follow a logical progression. Chapter 1 presented the
background for the study, the purpose statement along with the theoretical frameworks,
underlying assumptions, limitations, the significance of the study, and definition of key terms,
which operationalized several terms for this study.

Chapter 2 contains a review of the literature on reading comprehension and text
structures. Chapter 3 delineates the methodology for this study. Chapter 4 presents the analysis
for the data collected, and Chapter 5 provides a summary of findings, discussions, and

recommendations, concluding the dissertation.

Summary

This chapter presented a synopsis and an outline for the current study, the statement of
the problem, the purpose of the study, theoretical framework, research questions, research design,
assumptions, limitations, significance of the study, and definitions of key terms. This study
examined the impact explicit instruction of macro- and micro-text structures had on eighth-grade
ELs’ and non-ELs’ science learning, production of syntax, and reading comprehension in three

inclusive science classrooms.
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CHAPTER 2: LITERATURE REVIEW

Introduction

This study investigated the impact of explicit instruction of macro- and micro- text
structures on eighth-graders’ science learning, sentence comprehension, and reading
comprehension in three eighth-grade inclusive science classrooms (classrooms with both ELs
and non-ELs). This area of study is important for several reasons, including adolescent
performance in national science measures and the gap in literacy of adolescents in the United
States. Although adolescent assessment data recorded a small improvement in adolescent
reading comprehension from 2011 to 2013 (NCES, 2013a), student performance in national
assessments is low. The current changes to adolescents’ literacy demands come from the
Common Core State Standards (CCSS), which include higher demands for knowledge of text
structure.

The current body of literature on reading comprehension is extensive in many areas but
scarce in others. The body of literature on reading comprehension literature distinguishes
teacher techniques to improve reading comprehension and student metacognitive strategies to
improve reading comprehension. It also distinguishes between reading comprehension and
content learning approaches for primary grades as well as the demands of text structures when
shifting from narratives to expository texts in primary grades. The body of literature on reading

comprehension from a broad perspective is extensive, but when looking through the narrow lens
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of reading comprehension in science middle school inclusive classes, the body of literature
becomes scarce.

Relevant research on adolescent reading comprehension and content learning was
explored. This review of the body of literature was centered on the following sub-topics: literacy
demands in primary grades versus literacy demands in secondary grades, literacy demands in
science classes, language demands for adolescent ELs, metacognitive strategies for reading
comprehension, and teacher techniques.

In a meta-analysis of reading comprehension strategies taught to elementary and middle
school students, including a student population of 10,765, Davis (2010) found that the greatest
impact of reading comprehension was from measures of strategy knowledge and strategy use,
with multiple comprehension strategies having a high impact on achievement of students in
fourth through eighth grades. Several studies focused on reading comprehension strategies, such
as reciprocal teaching, think-aloud instruction, and peer-assisted learning. The studies, however,
include the analysis of such strategies on children in fourth grade, with approximately 20% of
research on reading comprehension strategies including fourth graders. Only 6% of research
included students in eighth grade, and 8% of studies focused on ELs and reading comprehension

strategies (Davis, 2010).

Literacy Demands in Primary Grades Versus Literacy Demands in Secondary Grades

Literacy demands for young children differ from the literacy demands for adolescents. In
primary grades, the focus is on developing and improving the five core components of the
reading process as established by the National Institute of Child Health and Human Development
(NICHD) in 2000. These five components are known as the “Fab Five,” and they include
phonemic awareness, phonics, fluency, vocabulary, and reading comprehension.

28



Researchers have examined the development of reading comprehension and found
several developmental markers for reading comprehension (Rupley & Willson, 1996; van den
Broek, 1989; van den Broek, Lynch, Naslund, Ievers-Landis &Verduin, 2003; Willson & Rupley,
1997). According to van den Broek (1989), children by the age of eight are able to identify the
protagonist’s goals and intentions. By age nine, children can use text information and pay
attention to text content to extract meaning (Rupley & Willson, 1996; Willson & Rupley, 1997),
and by age 10, children can understand causal relationships in longer text (van den Broek, 1989).
According to van den Broek et al. (2003), children in the third grade are able to infer main ideas
from text, but they do so with less accuracy than older children. By fourth grade, children have
developed several of the basic processes of reading and writing, but they still need to develop
and master literacy practices unique to varying levels, disciplines, texts, and situations (Sipe,
2009).

Kaplan (2013) analyzed the development of reading comprehension of four age groups
(ages were correlated to grade levels: fourth grade, seventh grade, eleventh grade, and adults in
their 20s and 30s) and found that reading comprehension scores increased from some age groups
(fourth grade to seventh grade and seventh grade to eleventh grade) but not from adolescents in
eleventh grade to adults. Kaplan (2013) looked at the readers’ ability to answer literal questions,
inferential question, metatextual questions (going beyond the text), and integrative questions
(make conclusions using various parts of the text) when reading either narrative or expository
text. She found that children in both third grade and fourth grade were able to answer literal
questions but had difficulty answering inferential and metatextual questions in both narrative and

expository text, suggesting that children have difficulty making connections from text to the real

29



world and that cognitively, children are processing reading from a bottom-up approach, attending
to only one aspect of text at a time.

Adolescents cannot afford to attend to one aspect of text processing at a time. One
reason adolescent need more reading processes and skills is because text becomes more complex
as readers get older when it shifts from narrative text to expository text (Akhondi et al., 2011;
Wolfe & Goldman, 2005). Narratives are considered easier to follow since they are organized
sequentially through the use of successive events (Berman & Katzenberger, 2004; Longacre,
1996). Expository text, on the other hand, requires lexical knowledge in order for the reader to
construct relationships that are necessary for recalling content (Wolfe & Goldman, 2005).
Expository texts require readers to process textual elements to use as signals of macrostructure
organizations (Goldman & Rakestraw, 2000). Beyond the cognitive demands, expository texts
are also challenging because they are used to convey information and are commonly used in
educational environments (Nippold & Scott, 2013), which limits the readers’ exposures to
expository text by confining it to the field of teaching and learning (Boscolo, 1990). Expository
text requires readers to manage various details from the text while managing uncommon abstract
ideas and concepts. Researchers argued that readers must have extensive discourse experience
and cognitive abilities in order to meet the demands of expository text (e.g., stylistic devices,
textual cues, and structural organizations) (Goldman & Rakestraw, 2000; Meyer & Poon, 2001).

According to Fang and Schleppegrell (2008), expository texts are more abstract and
denser than text for children. Researchers argued that reading expository texts requires
knowledge of text structures (Ehren, 2013; Meyer & Poon, 2001), vocabulary (Hsueh-Chao &
Nation, 2000; Laufer, 1998; Wolfe & Goldman, 2005), background knowledge (Duchan, 2004;

Ozuru, Dempsey, & McNamara, 2009), and reading strategies (Collins Block & Pressley, 2003).
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The demands for syntax, semantics, schemata, and metacognition are different for adolescents
than those for children during reading. Without explicit instruction, readers may not learn how
to construct meaning from text (Ehren, 2013) and may find it difficult to read (Fang &
Schleppegrell, 2008). Expository texts, especially those in content areas, require additional
reading skills and practice.

As a result of the increased text complexity, reading comprehension for adolescents is a
complex process that requires multiple simultaneous processes. Adolescents must be able to
process to integrate both bottom-up processes and top-down processes in order to identify the
overall structure and meaning of the text in its entirety (Perfetti, 1991). In other words,
adolescents must be able to simultaneously process words and syntax as well as use background
knowledge and make connections in order to make inferences and gain global understanding of
text.

The reading comprehension skills required for adolescents need to be explicitly taught to
students, especially struggling readers (Ehren, 2013; Rapp, van den Broek, McMaster, Kendeou
& Espin, 2007; Roe, Stoodt, & Burns, 1991). Explicit instruction of reading comprehension
strategies provides students with a clear understanding of how to use the strategies over a period
of time before being able to own the strategies and use them independently (Bluestein, 2010).
According to Bluestein (2010), “When we unpack a strategy completely for students, we ensure
their abundant internalization of our instruction” (p. 597). However, reading strategies need to
be taught one at a time, over a prolonged period of time using the gradual release method, where
the teacher teaches the strategy, models it, guides the students to use it, and then allows the

students to try it on their own (Block & Pressley, 2003).
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A Framework for Reading Comprehension

Due to the higher demands for adolescent literacys, it is critical that adolescents receive
effective strategic instruction in order to become strategic readers. With the CCSS focus on text
structures and text complexity, adolescent readers need knowledge and multiple skills to be
successful readers. First, readers need to understand the demands of the text in order to plan
accordingly to tackle it. Readers must be able to bring their experiences with content and their
knowledge of text to the reading transaction. For ELs, the requirements are higher. English
learners must bring the necessary second language (L2) vocabulary, knowledge of syntax in L2,
knowledge of macrostructures in L2, and knowledge of reading strategies, plus their experiences
with content matter. The current results in reading performance for adolescents in the United
States shows that students are struggling to meet the demands of literacy (NCES, 2013a).

The reading comprehension model for this literature review comes from Goodman’s
(1994) transactional socio-psycholinguistic view of reading. According to Goodman, reading is
an interaction between the reader and the characteristics of text. During the interaction, the
reader is assigning microstructure cues to text to aid in the prediction of the text’s purpose and
main point. From Goodman’s view, sentence clauses are instrumental in carrying essential
pieces of information that contribute to the macrostructures of text. As such, it is the reader’s
content, linguistic, and text-based knowledge along with the reader’s experiences that impact the
interpretation of text.

Goodman’s model (1994) provides a framework for the reading comprehension process
and highlights the need for linguistic, text, and content knowledge, but non-ELs and ELs may
struggle to achieve a successful reading transaction for several reasons. For ELs the need for
linguistic background knowledge in their L2 is critical; without linguistic proficiency ELs may

not be able to access any reading strategies (Laufer, 1998) even if they possess such strategies in
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their first language. For both ELs and non-ELs, another roadblock in the reading transaction
may be lack of fundamental reading skills typically acquired in primary grades (Fang &
Schleppegrell, 2008). As noted in the socio-psycholinguistic model, reading is a transaction
between the reader and the text. This review highlights research on reading comprehension as it

pertains to adolescent readers, both ELs and non-ELs.

Adolescents’ Reading Comprehension

Reading comprehension during the adolescent years is a complex process that is impacted
by properties of the text and characteristics of the reader (McNamara et al., 1996). To mediate
the challenges of reading comprehension for adolescents, teachers must explicitly teach reading
strategies (Barber et al., 2005; Ehren, 2013; Klingner, Boardman, Eppolito, & Schonewise, 2012;
Staskowski & Creaghead, 2001). Research on teaching reading strategies to improve adolescent
reading comprehension have focused on strategies that improve background knowledge (Duchan,
2004; McNeil, 2012; Ozuru et al., 2009), vocabulary (Cain & Oakhill, 2011; Goodwin, Gilbert,
Cho, & Kearn, 2014; Nassaji, 2006; Seifert &Espin, 2012), questioning (Carlson et al., 2014;
Ehren, 2008), and text structures (McNamara et al., 1996; Pearson & Camperell, 1994). Ina
six-month intervention study, Gayo et al. (2014) explored the impact of strategic and
metacognitive reading instruction on 49 fifth graders and 45 sixth graders who received explicit
instruction of reading strategies using Aprender a Comprender. The participants received 60-90
minutes of instruction once a week for six months. The results of this intervention study
revealed that there was a statistical difference in reading comprehension for fifth graders and
sixth graders. The researchers also found a statistically significant difference in the students’ use

of planning strategies, and they were able to continue using the strategies over time.
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Research concludes that to provide students with effective reading comprehension
strategies, teachers must explicitly teach strategies and how to use the strategies (i.e., how to use
prior knowledge to set a purpose for reading) (Fielding & Pearson, 1994). According to Duke
and Pearson (2008), teaching reading comprehension strategies needs to use a balanced approach
where students receive both explicit instruction of the strategy and time to practice using the
strategy. Several research studies found that vocabulary is critical to achieve reading
comprehension (Collins Block & Pressley, 2003; Hsueh & Nation, 2000; Laufer, 1998).
However, adolescent reading comprehension requires more than word-level processing (Collins
Block & Pressley, 2003; McLeod & McLaughlin, 1986; Snow, 2002). Researchers have found
that proficient readers are active readers who use strategies during reading (Collins Block &
Pressley, 2003). Proficient readers use various strategies, such as prediction, questioning,
visualization, implementation of prior knowledge, self-monitoring, summarizing, and seeking
clarification (i.e., rereading, using reference materials), during reading (Collins Block & Pressley,
2003). The strategies that proficient readers use are typically unseen because they are
metacognitive processes. However, poor readers do not use such strategies (Fisher & Frey,
2014; Piper, 1994). Research has shown that students benefit from explicit comprehension
strategy instruction (Collins Block & Pressley, 2003; Duke & Pearson, 2008; Zhang, 2001)
implement over a prolonged period of time because readers need time both to learn and to apply
the strategy during reading (Ehren, 2008). According to Vacca and Vacca (2005), reading
strategy instruction follows four essential steps:

(1) teachers must explain the usefulness of the strategy, explain when it is to be used, and

recap the steps necessary to apply the strategy;

(2) teachers must demonstrate how to implement the strategy through think-aloud;
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(3) teachers must provide guided practice and opportunities for peer modeling and think-
aloud;
(4) teachers must create opportunities where students can apply strategies independently

(pp. 46-47).

The steps delineated by Vacca and Vacca (2005) were echoed in Duke and Pearson
(2008), except Duke and Pearson emphasized that guided practice using the strategy needed to
be taught using the Gradual Release of Responsibility model.

“Successful reading comprehension depends not only on readers’ ability to access
appropriate content and formal schemata. It also depends on their ability to monitor what they
understand and to take appropriate strategic action” (Casanave, 1988, p. 283). Reading
comprehension requires the concomitant factors of phonological awareness, vocabulary
knowledge, fluency, and cognitive awareness. There is a link between cognitive awareness and
reading comprehension (Ferrer et al., 2007). Reading comprehension requires readers to have
metacognitive skills that allow them to know information that affects reading but is outside the
text. For example, readers have to have knowledge of what they and others think about the
subject (Westby, 2004). In addition, metacognition extends to the knowledge of texts where
readers have to be aware of the various demands of texts (Westby, 2004). In other words, the
reader knows that the demands of an expository text are different from those of a narrative text
or knows the difference in demand between nonfiction and fiction.

According to Westby (2004), “Metacognitive knowledge includes information that
students know about themselves as learners, the nature of the material they are to learn, the task
demands, and expected outcomes” (p. 402). It is important to note as text types and complexity

levels increase, so do the cognitive demands for older students, which, in turn, require students to
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have more metacognitive skills. Once the readers are cognizant of the different linguistic,
cognitive, and strategic demands each text poses, they can learn to self-regulate during reading.
Self-regulation is the student’s ability to check his or her progress during reading, set task goals,
acknowledge self-competencies as they are needed for the task at hand, and adjust by selecting
and implementing strategies to successfully handle the task of reading (Westby, 2004).

Adolescents need learner tools to use during reading in order to meet the demands of text
structures, background knowledge, and vocabulary knowledge (Westby, 2004). These
knowledge types come together to assist in academic reading comprehension, such as making
inferences about the text and identifying the author’s purpose. However, the implementation of
strategies varies from reader to reader. Several research studies have noted that a Matthew
Effect (“the rich get richer and the poor get poorer”) exists in the implementation of strategies
during reading. Good readers implement effective reading strategies to their reading while poor
readers do not (Stanovich, 1986).

The difference in readers’ languages may impact their use of strategies. Mokhtari and
Sheorey (2002) examined the differences in the self-reported use of reading strategies by ELs
and non-ELs during academic reading. They suggested that metacognitive strategies are
intentional strategies readers implement to monitor and manage their reading, and cognitive
strategies are strategies readers implement to correct any misunderstanding with the text.

In a longitudinal study, Koli¢-Vehovec, Zubkovi¢, and Pahljina-Reini¢ (2014) explored
metacognitive developmental changes of reading strategies and attitudes towards reading of 175
participants ages 10 to 14. The researchers assessed the students in the Spring of their fourth
grade, again in the Spring of their sixth grade, and once again in the Spring of their eighth grade.

They found a continuous development of metacognitive knowledge of reading strategies. The
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researchers attributed the variance to attitudes toward academic reading and recreational reading,
so when attitudes toward recreational and academic reading were high, the scores were high as
well.

Metacognitive strategies aid in language learning for ELs. According to Zhang (2001),
ELs learn best in a well-structured environment with pedagogical support, sufficient time, and
opportunities to develop strategies necessary for meaningful learning. ELs benefit from explicit
metacognitive strategies that aid in language development. Although ELs may have a model of
language and strategies for learning, ELs with low language proficiency may not be able to
utilize some strategies because of limitations imposed by their lack of language proficiency.
Nevertheless, reading strategies are crucial for adolescent reading comprehension of text. Table 2

compares studies on instructional strategies.
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Table 2: Studies on Instructional Strategies

Author(s) Samp. Grade Control or Strategy Dosage Length Results
(year) Size or comparison
N) Age Group
Y/N
Bos et al. 50 Mean age Yes Strategic 50 Two days  Adolescents with LD performed better in vocabulary
(1989) 16:2 Feature minutes measures.
Analysis Prior knowledge was a significant contributor to reading
(FSA) comprehension.
There were no differences in content learning or
instruction type over time.
Klinger & 26 70 Yes Reciprocal 40 27 days Both students in reciprocal teaching with cooperative
Vaughn g™ Teaching minutes a groups and students in reciprocal teaching cross-age
(1996) day tutoring improved in reading comprehension of social
studies text. No significant difference between groups.
Cantrell et | 365 6" Yes Learning 50-60 One year Sixth graders showed a significant reading comprehension.
al. (2010) 9t Strategies minutes/
Curriculum 5 days a
(LSC) week
Vaughnet | 782 Ages Yes Collaborative 50 18 weeks Students in the treatment group outperformed students in
al. (2011) 15-17 Strategic minutes a the comparison group on standardized reading measures.
Reading day/ twice
a week
Barber et 287 6" No USHER 45 One year Sixth grade ELs’ self-efficacy was a predictor for reading
al. (2015) 7t minutes/ comprehension.
5 days a Teacher support impacted reading comprehension scores
week in social studies.
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Macrostructures and Reading Comprehension

The macrostructure of a text can affect reading comprehension and the ease of reading
(Cervetti et al., 2009). Some researchers claimed that reading comprehension of narrative text
and expository text are different, with expository text being more difficult to comprehend than
narrative text (Graesser, Singer, and Trabasso, 1994). According to White (2012), genre-specific
cues that contain predictable structural elements, such as chronological order in a narrative,
facilitates finding the information needed to answer comprehension questions in national
assessments. Englert and Hiebert(1984) posited that comprehension of expository texts was
related to grade level and reading ability, and in a study of 76 third graders and 70 sixth graders
they found that knowledge of discourse type impacts reading comprehension of expository texts.

Expectations of a genre may trigger reading comprehension strategies that are specific to
a genre (Zwaan, 1994). Zwaan explored how the knowledge of the macrostructure of texts
impacts reading comprehension. Zwaan, studying 36 undergraduate Dutch students, sought to
analyze the differences between two narrative text types, news and literary. He examined the
participants’ performance in four test categories: (1) text sentences, (2) close paraphrases of text
sentences, (3) inferences, and (4) distractors. The literary text entailed more complex processing
because it required retaining irrelevant pieces of information in the active state longer due to the
information’s potential-but as-yet-unknown relevance to the overall text. In contrast, the news
text entailed simpler processing because irrelevant information could be discarded faster. Zwaan
found that students in the news condition were able to construct stronger causal-situation
representation than the students in the literary condition. According to Zwaan (1994), the

findings were due to the participants’ expectation of the text:
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Reader’s expectation that they were reading literary stories caused them to allocate more
resources to surface-level and text base-level processes, whereas the expectation that they
were reading news stories caused other readers of the same text to allocate more

resources to the construction of a causal-situation model. (p. 930)

In other words, the knowledge of macrostructures of text aided readers in establishing
appropriate expectations for text reading, which allowed readers to use the appropriate resources
to establish text comprehension (Zwaan, 1994).

According to Chambliss (1995), text structures can influence the organization of a
reader’s response. In a study of 71 high school students, including approximately 40 ELs,
Chambliss analyzed the readers’ ability to recognize the argument pattern. Utilizing several
factors (i.e., claim familiarity, claim position, text signaling, text replicate, order, and text
structure) in the study, Chambliss (1995) found, “regardless of task or measure, text structure
strongly and consistently affected reader’s responses” (p. 790). Chambliss (1995) also assessed
60 participants’ ability to identify the claim of an argument. The results of the second
experiment showed that competent readers use alternative strategies for identifying the claim
when the claim is not explicitly stated; for instance, readers used the patterns in the content to
support what they assumed the claim to be. Last, using 51 participants, Chambliss conducted an
experiment to determine whether participants can construct the argument’s gist. Chambliss
found that the text’s complexity affected the students’ organization of their response, so students
mimicked the text’s pattern to construct their response. Overall, Chambliss’ findings suggest
that text structure and summaries located in the conclusion aid effective readers in understanding

the meaning of the text. In addition, the argument’s schemata along with text cues help effective
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readers link the claim and evidence into their construction of the main idea of the text
(Chambliss, 1995).

Armbruster et al. (1987) assessed the impact of text structures on 82 fifth-grade
struggling readers (the participants were reading at least one grade below grade level). The
students were put into either the structure training group or the comparison group. The structure
training group comprised three conditions: (1) structure training, (2) summarizing, and (3)
discussion. The intervention took place over 11 consecutive school days for 45 minutes each day.
The researchers found that students in the structure training group improved their ability to
identify and write about the main idea of a text when reading silently. In addition to the
differences between groups, the researchers also found differences between literacy levels.
Students with higher literacy performed better than students with intermediate or low literacy in
written summaries measures, with the students in the treatment group receiving higher ratings.
These results suggest that teaching text structures allows students to improve both

comprehension of text and ability to write about the main propositions of the text.

Microstructures and Reading Comprehension

Comprehension of microstructures may affect reading comprehension because as the
complexity of sentence structures increases, individuals may decode and interpret the sentences
in multiple ways (Gennari & MacDonald, 2008). For one, syntax impacts adolescent reading
comprehension (Abrahamsen & Shelton, 1989; Guthrie, 1973; White, 2012). According to White
(2012), syntactic structures can both facilitate and inhibit reading comprehension in national
assessments. White found that syntactic cues, which highlighted information, facilitated reading
comprehension, yet syntactic embedding and propositional density—sentences that included

subordinate clauses that represented a proposition—inhibited comprehension. According to Fang
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and Schleppegrell (2008), syntax is more germane for adolescent reading comprehension than
for child reading comprehension because expository texts for adolescents uses more grammatical
devices and becomes more distant, impersonal, and authoritative. For instance, expository
scientific text contains more passive voice and declarative sentences among other sentence
structures that differ from the sentence structures in narrative text. Syntax has a positive effect on
reading comprehension, especially when it is combined with semantics (Seifert & Espin, 2012).

Gennari and MacDonald (2008) attempted to investigate two things: “(a) whether object
relative clauses display parsing and semantic indeterminacy as they unfold over time, analogous
to more traditional syntactic ambiguities, and (b) whether the activation of various competing
interpretations (indeterminacy) can account for comprehension difficulty” (p. 162). According
to Gennari and MacDonald (2008), the constraint-based approach claimed that both structural
and semantic indeterminacies are activated analogously. Gennari and MacDonald (2008)
suggested that, “Independent of structural ambiguity, semantic and syntactic indeterminacies
may emerge from activation of several alternative structures” (p. 164). In other words, students
may experience sentence comprehension difficulties due to alternative text structures and
alternative interpretations. In addition, Gennari and MacDonald argued that students had
difficulty processing infrequent and unexpected sentence structures because more frequent
alternatives competed with rare structures. It is the occurrence or scarcity of occurrence of
complex, difficult micro-text structures that make sentence comprehension in content areas such
as science difficult (Pyburn & Pazicni, 2014).

To exemplify the focus on microstructures, Nation and Snowling (2000) investigated the
factors that affect syntactic awareness skills in children (n=30: 15 struggling readers and 15

normal readers) ages six to 11. Matching the participants by age, decoding skills, and nonverbal
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ability, the researchers assessed syntactic comprehension using reversible and nonreversible
passive sentences (reversible: John was kicked by Mary, which can also be Mary was kicked by
John; in nonreversible sentences this is not a possibility), and they assessed syntactic
comprehension using reversible and nonreversible passive sentences along with a medium, such
as John kicked the ball to Mary. To assess the participants’ syntactic awareness skills, Nation
and Snowling (2000) scrambled some of the sentences, played the sentences for the participants,
and asked them to correct the sentences orally. The results identified that the participants’ ability
to correct the word order was sensitive to the syntactic complexity of the sentence and semantic
factors.

Similar to the findings of Nation and Snowling (2000), Mokhtari and Thompson (2006)
examined the relationship between syntactic awareness and reading comprehension, specifically,
the participants’ awareness of syntactic structures and their ability to manipulate those structures.
The researchers sampled fifth-grade readers (n = 32), of whom some may have been students
with learning disabilities, to find out whether difficulties in reading were associated with
syntactic awareness and whether syntactic awareness influenced reading fluency. Using the Test
of Language Development-Intermediate (TOLD-II: 3) to evaluate syntactic awareness and use of
various aspects of grammatical and syntactic abilities, the NAEP’S Integrated Reading
Performance Record (IRPR) to assess reading fluency, and the Gates-MacGinitie Reading Test
and the Oklahoma Criterion-Referenced Reading Test to assess comprehension, the researchers
found that oral reading fluency was significantly related to the participant’s level of syntactic
awareness (Mokhtari& Thompson, 2006). The researchers also found that syntactic awareness

had a positive relationship with levels of comprehension.
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Knowledge of syntax grows with the natural development of children and continues to
develop into adulthood, but age is not a reliable predictor of syntactic development (Nippold,
Mansfield, & Billow, 2007). Syntactic development in adults is guided by intellectual
stimulation because unlike children who acquire new syntax as they are exposed to language,
adolescents and adults have to synthesize existing structures to produce longer structures with
multiple utterances (Nippold, 1998). While development of syntax is a natural process,
individuals with LD have difficulty in processing syntax (Ward-Lonergan, Liles, & Anderson,
1999). Researchers have found that there is a difference between the syntactic complexity in
expository discourse and that of narrative discourses when individuals were asked to produce
language (Nippold et al., 2007; Ward-Lonergan et al., 1999). According to Nippold et al. (2007),
the type of topic and question influences the use of syntactic structures. Nippold et al. (2007)
sought to investigate syntactic complexity in expository discourse to establish a normative base
for the genre by age, and they found developmental differences between groups. They also
found that the speaker’s knowledge and interest in the topic impacted the syntax complexity in
their response.

Hay and Moran (2005) found differences between the syntactic complexities of responses
based on type of discourse. The researchers also found differences in the use of propositions,
episodic structure components, and global story components between individuals with LD and
individuals without LD. Students with reading disabilities can improve reading accuracy and
comprehension performance. Gillon and Dodd (1995) implemented a six-week long intervention
where the students (N = 10) were divided into two equal groups and received 12 hours of training
on phonological awareness using a metalinguistic approach and semantic-syntactic training using

a thematic approach to expand vocabulary and sentence structure knowledge. Within the groups,
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one group received phonological training first and then semantic-syntactic training, while the
second group received the training in reverse order (Gillon & Dodd, 1995). Upon analysis, the
researchers found that once the students received the direct instruction on spoken language
through phonological and semantic-syntactic intervention, the participants increased in both
reading accuracy and reading comprehension, 7 (9) = 2.764, p <.05.

Another method to mediate syntactic difficulty is to use syntactic cues to help with
comprehension of sentences. According to Guthrie (1973), when participants in a study were
faced with an alternative for a verb or a function word, they used syntactic cues; however, when
the participants were faced with a noun or modifier alternative, they relied on semantic/lexical
cues. The purpose of Guthrie’s 1973 study was to compare the reading comprehension rates of
good readers to poor readers during silent reading. In addition, he sought to answer the question,
“To what extent are syntactic cues used differently by good and poor readers in silent reading?”’
(p. 295). Guthrie (1973) assessed the differences between poor readers and good readers by
comparing 12 students with learning disabilities to 12 students without disabilities. In addition,
to compare the students with disabilities to peers of comparable capacity, Guthrie had an
additional group of 12 students without disabilities who were younger than the students with
disabilities. The students with disabilities were mixed in terms of disabilities; some of the
students had low 1Qs while others had normal 1Qs but another disability. Guthrie (1973)
required the children to read a passage silently and select an alternative within a set of three
vertical alternatives. The alternatives occurred in nouns, verbs, modifiers, and function words.
Guthrie (1973) found that there was a difference between students without disabilities and
students with disabilities in reading performance of the seven maze activities (F = 63.45, df =

2/33, p < .01). In addition, Guthrie (1973) found that syntactic responses were lower for nouns
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and modifiers than for function words and verbs (p <.05). Guthrie’s findings suggest that syntax
and semantics work together to aid in sentence comprehension.

Another concomitant factor that may play a role in the effective use of syntax to aid in
sentence comprehension is memory. Because semantics affects the use of syntax for
comprehension, Batey and Sonnenschein (1981) assessed reading problems in children with
learning disabilities (LD) to determine whether reading problems were caused by problems in
decoding the written prose. They evaluated three possible hypotheses for reading problems in
children with LD: (1) attentional deficit, (2) memory deficit, and (3) syntactical awareness. The
participants for the study included 18 children with LD and 18 children without an LD. To assess
the differences between the two groups of participants, the researchers matched the participants
by initial decoding skills, not by chronological age. The children with LD were an average age
of 12 years and 3 months while the children without an LD were an average age of 7 years and 9
months (Batey & Sonnenschein, 1981). Since the purpose of the study was to investigate the role
of attention, memory, and syntactic awareness on the decoding aspect of reading, the researchers
taught all of the participants the words that would be in the passage individually until each
participant reached a mastery threshold of three consecutive errorless trials (Batey &
Sonnenschein, 1981). The students were randomly assigned a passage with normal English
syntax or a passage with a scrambled English syntax, which the participants read immediately
after reaching the mastery threshold and again one week later (Batey & Sonnenschein, 1981).
Batey and Sonnenschein (1981) found that children with LD took longer to reach mastery
threshold in vocabulary learning [t (34) = 2.97, p <.01]. In addition, the researchers found that
although the children with LD had mastered the vocabulary words in the paragraph prior to

reading, they still performed more poorly than children without an LD, specifically in the
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repeated measure (p < .05) (Batey & Sonnenschein, 1981). The researchers attributed the reading
difficulty with decoding a written prose to problems in retrieval, not attentional deficit or
syntactic awareness. On the other hand, the researchers conceded that although syntax plays a
role in reading comprehension, it did not play a role in decoding written prose.

According to Pearson (2013), in order for readers to process syntax, they must mentally
process some content first. In a study of 64 third- and fourth-grade middle-class proficiency
readers, Pearson sought to determine how linguistic variables affect the way children
comprehend verbal data. He found that when students had to process information and provide an
output, the presence of cues in text yielded the presence of cues in output, and the absence of
cues in text still yielded the presence of cues in output, but with higher errors in output. This
provides insight into how syntax is processed and how it influences reader responses. Pearson
(2013) argued that the findings of this study had pedagogical implications that did not support
the notion that the difficulty of text can be reduced by eliminating subordinating constructions or

reducing sentence length.

Discourse Markers

Microstructures refer to syntax and to the discourse markers used to combine sentences.
Discourse markers are words that signal relationships between clauses; these connectives help
readers construct meaning (van Silfhout et al., 2014). Syntactic structures, such as compound
sentences or compound-complex sentences, may use conjunctive adverbs to establish the
relationships between independent clauses; in such case the conjunctive adverb would be the
connective. Proficient readers use connectives to establish coherence, and their experience with
text helps them construct coherence even in text that scarcely uses connectives, such as academic

textbooks (van Sithout et al., 2014). According to van Sifthout et al. (2014), text using a
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continuous layout and connectives helps students read faster and achieve higher reading
comprehension scores. White (2012) highlighted the usefulness of discourse markers in his
study of national assessments tasks and analysis of how text features and structures either
facilitated or inhibited students’ correct response. White found that discourse markers acted as
facilitators of meaning because they highlighted and demonstrated relationships between ideas in

the text.

Text Features

Text features can aid students in reading comprehension. For example, “text headings
may signal the organizational structure of the text,” and “different typefaces alert students that a
word is important” (Sheridan-Thomas, 2008, p. 173). According to White (2012), if text features
are irrelevant, unclear, or misleading, they may act as an inhibitor of comprehension; for
example, if the bolded letters in the text are not germane for overall comprehension or for
responding to comprehension questions. White separated text features into typographical
devices and organizational devices. Regarding typographical devices, she posited,

The use of typeset matters such as boldface, italics, font size, and so forth to highlight

some words in the text; such devices are facilitators if they direct attention to task-

relevant information but inhibitors if they direct attention to irrelevant information.
(p. 146)

Similarly, the researcher explained that organizational devices such as bullet points, colons,
arrows, and alignment highlight relationships among various parts of the text. Readers using the
text-feature strategy need to apply other strategies, such as questioning, to benefit from text

features.
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Literacy Demands for Science

The shift in literacy demands from primary grades to secondary grades entails a new
focus. In primary grades, children are prepared for the reading process by focusing on the Fab
Five, but in secondary grades, the focus is shifted toward disciplinary content and an array of
difficult texts and writing tasks (Sipe, 2009). “Many adolescents do not understand the multiple
dimensions of content-based literacies. Adolescents may struggle with reading in some areas
and do quite well with others™ (Sipe, 2009, p. xiii). As the focus on literacy in secondary grades
shifts to content-area learning, adolescents need help from teachers to develop the necessary
skills for specialized academic literacy (Sipe, 2009).

Content-area literacy is more complex for several reasons. Literacy in content area is
intended to teach readers specific content-related concepts. These concepts range from concrete
to abstract. The difficulty in understanding these concepts is directly related to the abstractness
of the concept; “The more abstract the concept is, the more difficult it is to learn” (Roe et al.,
1991, p. 201). In addition to the abstractness of the concepts, content-area literacy includes an
array of unfamiliar subjects, which adolescents do not encounter in their personal lives (Moje,
2010; Roe et al., 1991). Content-area literacy is also complex because of the high number of
infrequently used words and specialized vocabulary present in content-area texts. Beyond
vocabulary, Roe et al. (1991) explained that content-area authors compact a large number of
ideas into a few sentences, so readers have to read each word in order to maintain understanding
of the content read. Authors also use complex organizational styles to express relationships
between ideas and maintain the readers’ attention. Readers can comprehend more of the text
when they can identify the organization of the text and can approach the text accordingly (Meyer

et al., 1980; Roe et al., 1991).
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According to Sheridan-Thomas (2008), content-area teachers should use multiple text
sources to supplement or replace textbook readings, because textbooks may be challenging for
some students to comprehend. Text complexity adds to the difficulty of keeping students
engaged in reading texts. Many adolescents have reading-comprehension difficulties due to
semantic knowledge, disciplinary knowledge, discursive knowledge, and pragmatic knowledge
demands (Moje, 2010). Adolescents need to have developed academic vocabulary, concepts,
text structures, and purpose for each content area. According to Valencia, Wixson, and Pearson
(2014), the text, the task, and the reader interact, and the text needs to be tied to the task in order
for the reader to process the information needed to accomplish the task. This text and task
interaction takes into account the demands of the task. It also takes into account the task-
relevant features of the text to identify what features make a text and task scenario more or less

difficult than another (Valencia et al., 2014).

Instructional Strategies for Promoting Content Learning

Numerous studies have explored reading comprehension strategies for promoting content
learning with readers in primary grades. Research supports the integration of content teaching
and literacy instruction in a content area to enhance content learning (Cervetti et al., 2012).
Cervetti et al. (2012) explored the difference in content learning between a science-only class
and a science-literacy class of 94 fourth graders. The science-literacy group was taught scientific
concepts through reading text, writing notes and reports, hands-on investigation, and frequent
discussions of content. The researchers found that students receiving science-literacy instruction
performed significantly better than the students in the science-only class in the measures of

science understanding, science vocabulary, and science writing, suggesting that science and
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literacy aid in content learning. The findings of this study serve as support for integrating

content-area literacy with content-area concepts to improve content learning.

Schemata

Content-area reading comprehension requires a variety of processes that occur
simultaneously when reading, including predictions, schemata activation, inferencing, and
metacognition (Perfetti, 1991; Roe et al., 1991). “A schema is a cognitive structure or
organization of the knowledge one has related to an idea, thing, or concept” (Roe et al., 1991,
p. 83). Schemata can be content based or textual based. Content-based schemata are the frame
of reference and background knowledge the reader has about the subject. Textual-based
schemata represent the readers’ knowledge of the structure of the text (i.e., the macrostructures

and microstructures).

Knowledge of content-based schemata or background knowledge affects reading
comprehension (Duchan, 2004; Ozuru et al., 2009). Reading comprehension does not simply
refer to the ability to decode text; it also refers to the connection between current knowledge and
prior knowledge (McNeil, 2012; Ozuru et al., 2009). In essence, the schemata theory posits that
comprehension is a two-part process; the first part refers to the linguistic aspect needed for
decoding the text, and the second part refers to the conceptual aspect that is needed to connect
current information to prior knowledge (Duchan, 2004). Background knowledge facilitates
recollection of the information read on a specific topic (Dochy, Segers, & Buehl, 1999; Dole,
Valencia, Greer, & Wardrop, 1991). According to Rosa-Lugo, Mihai, and Nutta (2012),
“Reading comprehension takes place when the reader decodes the information contained in the

text in written form and utilizes background knowledge to integrate and interpret the decoded
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information” (p. 172). English learners can use background knowledge to mediate some of their
language-proficiency deficits (Chen & Donin, 1997; Taboada, Townsend, & Boyton, 2013).

In addition to content-based schemata, readers can use text-based schemata to tackle the
reading task. Readers can use their knowledge of text structures to predict where information
will be presented. For example, in a research paper the reader can expect the beginning of the
paper to provide justification for the study and establish a purpose.

One factor that makes the text’s organization evident is the text coherence, which
contributes to the organization of the text . McNamara et al. (1996) analyzed the impact of text
coherence on reading comprehension by manipulating texts. McNamara et al. (1996) provided
36 participants three different text conditions, varying in cohesion. The researchers found that
participants who were good readers were able to rely on background knowledge to extract
comprehension from microstructures and use them to create macrostructures in order to make
sense of the text even when the text lacked cohesion. Poor readers, however, benefited most
from texts with high cohesion for text comprehension. These findings suggested that text

structures and content background knowledge play a crucial role in comprehension.

Vocabulary

In addition to schemata, researchers have explored the impact of vocabulary on content
learning and reading comprehension. Although vocabulary affects text comprehension and
learning, it does not work in isolation. Many researchers have found that students with higher
vocabulary levels perform better in reading comprehension tasks than students with low
vocabulary levels (Cain & Oakhill, 2011; Nassaji, 2006; Seifert & Espin, 2012). Laufer (1998)
noted that reading comprehension is not possible without an understanding of the vocabulary in

the text. Researchers have argued that a minimum of 95% coverage of vocabulary is required in
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order for comprehension to take place (Laufer & Nation, 1995); it has also been argued that 98%
coverage of vocabulary is optimal (Hsueh-Chao & Nation, 2000). In other words, for every 100
words a student reads, he or she would need to know 98 of the words. Although these figures
provide a glimpse of hope for tackling the challenge of teaching reading, teaching students new
vocabulary words does not mean that they automatically gain higher reading comprehension.
Researchers such as Laufer (1998) and Hsueh-Chao and Nation (2000) placed a greater influence
on vocabulary knowledge over comprehension by stating that reading comprehension is not
possible if the reader cannot understand the meaning of the words in the text. Laufer (1998)
argued that a reader needs to understand the information itself before being able to delineate
reading concepts, such as the main idea and supporting details. Laufer (1998) added that in order
for English learners (ELs) to use reading strategies, they needed adequate levels of vocabulary.
Laufer’s view on inaccessibility to reading strategies (1998) was supported by Nassaji’s
study in 2006. In a study of intermediate English Second Language (ESL), adult learners (n =
21) having diverse first-language backgrounds, Nassaji (2006) found that individuals with higher
levels of lexical skills used effective inference-making strategies while individuals with low
levels used fewer and less effective strategies (x> = 11.85, df= 2, p<0.01). Nassaji also found
that the depth of vocabulary knowledge had an impact on the success of reading strategies used,
suggesting that vocabulary knowledge positively affects reading comprehension by providing the
access to skills needed for the reader to make predictions, interpret, and connect known and
unknown parts of the text. Nassaji’s study is crucial for understanding the role of vocabulary in
content-area learning because of the high number of infrequent and abstract words used in

content areas such as science.
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Vocabulary knowledge is a conglomerate of knowledge of word meaning, grammar, and
phonology (Pasquarella, Gottardo, & Grant, 2012). Pasquarella et al. sought to examine the
relationship between decoding and vocabulary knowledge in ELs and non-ELs in ninth and 10™
grade. They found that vocabulary knowledge was the only predictor for reading comprehension
for non-ELs while both decoding and vocabulary knowledge were predictors for ELs. According
to Pasquarella et al. (2012), for ELs with low proficiency decoding accounted for individual
difference in reading comprehension and for ELs with high proficiency vocabulary was
instrumental in reading comprehension.

To show the effect of unknown word density on reading comprehension, Hsueh-Chao
and Nation (2000) altered a reading passage of 673 words by replacing low-frequency words
with nonsense words and simplifying the text, and they administered it to 66 adult ELs. They
found that the more unknown words in the text, the poorer the reading comprehension. One
implication of this study for teachers is that they need to select appropriate text for students in
order to facilitate their understanding of the text. Reading comprehension not only requires other
skills and strategies, but it’s also affected by other factors such as background knowledge and
reading strategies available to the reader (Laufer, 1998).

One factor intertwined with vocabulary knowledge is the use of inference strategies.
According to Nation and Webb (2010), “the ability to derive a meaning [of] a word from context
clues is an essential part of reading skill” (p. 78); however, students need adequate levels of
reading in order to be able to use strategies. Nassaji (2006) found that individuals with higher
levels of lexical skills used effective inference-making strategies while individuals with low
levels used fewer and less effective strategies. Furthermore, Nassaji (2006) found that the depth

of vocabulary knowledge had an impact on the success of reading strategies used. Vocabulary
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knowledge positively affects reading comprehension by providing the skills needed for the
reader to make predictions, interpret, and connect known and unknown parts of the text.

Making predictions, connections, and interpretations is a challenge for students with LD.
Students with LD, unlike typical middle school students, may still need to work on decoding and
word recognition, but nonetheless their reading tasks at the middle school level have high
cognitive demands. It is important to examine the effect of other skills, such as vocabulary
knowledge, on reading comprehension. Seifert and Espin (2012) found that teaching vocabulary
and fluency in combination affected reading comprehension of science text in students with LD,
strengthening the notion that neither vocabulary learning nor fluency can work in isolation to
achieve adequate levels of reading comprehension in adolescents. Similarly, in a longitudinal
study, Cain and Oakhill (2011) examined the reading development of 102 students beginning at
age seven to eight, and found that word reading and reading comprehension were constant over
time; in other words, poor readers continued to learn vocabulary and develop reading
comprehension skills but at slower rates than good readers (Cain & Oakhill, 2011). In addition,
the findings supported the claims of Nation and Webb (2010) in that students who had higher
reading comprehensions increased their vocabulary through reading while students with
inadequate reading comprehension did not benefit from such contribution (Cain & Oakhill,
2011).

Vocabulary knowledge is multi-dimensional. According to Schreuder and Baayen (1997),
analyzing a word into its constituent parts (prefix, root word, suffix) allows readers to add
syntactic and semantic information to their vocabulary repertoire. Goodwin et al. (2014) sought
to explore how knowledge of root-words along with reader and word characteristics contribute to

the lexical representation of morphologically complex derived words. Goodwin et al. (2014)
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found that knowledge of root-word meaning was the main contributor for reading
morphologically complex derived words. The second main contributor was knowledge of root-
word morphology. In other words, readers with knowledge of root-word meaning and root-word
morphology are more likely to manipulate morphological units to support literacy, especially

when reading an unknown word (Goodwin et al., 2014).

Macrostructures and Content Learning

Due to the complexity of text in content areas, especially in science, researchers have
studied the impact of text manipulation on content learning and have found that cohesive texts
impact content learning. Armbruster et al. (1987) analyzed the change in reading-comprehension
scores between students who received text-structure instruction and students who did not. The
researchers provided 82 fifth-graders instruction for 45 minutes a day over 11 consecutive days.
Students in the treatment group received text-structure instruction using social studies text, and
they received rationale for the use of text structures as a reading strategy. The researcher found
that the treatment group performed better than the comparison group in content learning and
summarizing. The students in the text-structure group performed better when the text was
present as a reference during testing than when the text was withheld. The findings of this study
suggest that using text structures as a reading-comprehension strategy help students learn more
content and identify more main points from the text.

Some researchers have found that there are differences in the reading comprehension of a
narrative text and that of an expository text (Cervetti et al., 2009). According to Cervetti et al.
(2009), genre, topic, and purpose for reading impact comprehension of content. In a study of 74
students (n = 28 students in the summer before fourth grade, and n = 46 students in the first

month of fourth grade) of which 32 students were ELs and 44 were not designated as ELs,
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Cervetti et al. (2009) found that the students had increased comprehension for key science
information in the expository version of the story compared to the fictional narrative version of
the same story. Students received two topics, one on the habitat of snails and one on the erosion
of rock into sand; both topics were written as fictional narrative and informational text. The
topic on snails had 14 key ideas while the topic on sand had 10 key ideas that were presented in
the text. Although the researchers analyzed the topic of snails to be easier to comprehend, the
informational text for the sand topic yielded higher comprehension of the ten key science
information, F(1, 72) = 10.57; p < .01. The findings of the Cervetti et al. (2009) study showed
that informational text contributed to content learning while the fictional narrative text yielded
longer retelling than the informational text.

Mautone and Mayer (2001) examined the influence of signal words, such as transitions
and conjunctions, on students’ understanding of scientific explanations within three conditions:
(1) text-based environments, (2) speech-based environments, and (3) narration-and-animation
multimedia environments. According to Mautone and Mayer (2001), participants who received
the signaled text in the text-based environment were able to use the information learned to solve
new problems, thus transferring what they had learned, which the researchers deemed to be a
measure of learner understanding. Although Mautone and Mayer did not find significant
difference in understanding of a scientific explanation, they reasoned that the visual layout and
structure of the paragraph may have aided the participants in the nonsignaled group with
comprehension of the text. The findings of Mautone and Mayer (2001) then support the idea that
the macrostructure of a text, which includes the genre as well as the layout, aids in the

comprehension of the text.
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Literacy Demands for English Learners

The literacy demands for adolescent ELs is high. ELs are expected to master vocabulary
and grammar in their second language as well as comprehend content in classes that are taught in
English (Carnegie Corporation of New York, 2010). The gap between ELs language proficiency
and the demands of content-area classes and the demands of language arts and reading classes
widens as the students get older (Nutta, Strebel, Mokhtari, Mihai, & Crevecoeur-Bryant, 2014).
In order for teachers to accommodate the language proficiencies of ELs and meet academic
standards, they have to implement various strategies that aid ELs in vocabulary development,
grammar knowledge, and content knowledge, which will aid ELs in overall language
development. Teachers cannot rely solely on an EL’s ability to use reading strategies to aid in
metacognitive processes such as correction of misconceptions and definition of unknown
vocabulary through context clues, because lower language proficiency may hinder access to
reading strategies (Chen &Donin, 1997; Hsueh-Chao & Nation, 2000; Laufer, 1998).

In a meta-analysis of reading comprehension in the second language and its correlates,
Jeon and Yamashita (2014) found that second-language grammar knowledge had the highest
correlation with reading comprehension at a r = .85 and vocabulary knowledge had the second
strongest relationship at r = .79. The researchers also found a strong correlations between
reading comprehension and first-language (r = .50) reading comprehension, and between
listening comprehension (r = .77) and reading comprehension. Another factor that Jeon and
Yamashita (2014) recognized as having a strong correlation was second-language decoding.
Other correlates Jeon and Yamashita highlighted were phonological awareness, orthographic
awareness, morphological awareness, working memory, and metacognition, but their relationship
to second-language reading comprehension was low. In fact, the researchers argued that

metacognition was the lowest with r =.32.
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Language proficiency in a second language (L2) may affect second language reading
comprehension (Cummins, 1981). Academic content requires higher linguistic knowledge to
process infrequently encountered vocabulary and complex syntactic structures to extract meaning
(Cummins, 2000). Academic content also demands competence in extracting meaning from
dense and abstract language found content specific discourse (Taboada et al., 2013). In a study
of 25 fifth-grade ELs and 63 sixth-grade ELs, Taboada et al. (2013) examined the relationship
between reading engagement and general reading comprehension. They also explored the
relationship between the students’ second language proficiency and general reading
comprehension as well at reading comprehension in science. The researchers found that for
fifth- and sixth-grade ELs reading engagement mediated the relationship between second-
language proficiency and general reading comprehension (Taboada et al., 2013). The
researchers also found that reading engagement also mediated the relationship between language
proficiency and science vocabulary and reading comprehension in science (Taboada et al., 2013),
suggesting that teachers can help ELs understand content-area discourse by making the content
more enticing and engaging.

Taboada (2012) explored the differences in science reading comprehension of 93 fifth-
grade students of varying language-proficiency levels and the impact of science vocabulary,
general vocabulary, and text-based questioning on science reading comprehension. The
participants were students studying English as a Foreign Language (EFL), ELs, and English-only
speaking students. Taboada (2012) found that the EFL group performed lower in all measures as
compared to ELs and English-only students. She also found that general vocabulary, science
vocabulary, and text-based questioning impacted reading comprehension in all three groups, and

the differences were significant between the groups. Taboada (2012) also found that there was
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no significant difference between English-only students and ELs in academic vocabulary and
text-based question and their impact on science reading comprehension. These findings suggest
that students with intermediate language proficiency can utilize their knowledge of academic
vocabulary and text-based questioning as resources during content-area reading.

Chen and Donin (1997) sought to determine whether second-language proficiency
impacted discourse text processing in a biology college class with 36 ELs (18 biology majors,
and 18 engineering majors). Providing the engineering students with a biology text, the
researchers assessed background knowledge. The researchers differentiated between the
students by language-proficiency levels based on their scores on the Michigan Test of English
Language Proficiency, placing them into two groups: (1) low intermediate to intermediate, and
(2) high intermediate to high. The researchers provided texts in both the participants’ first
language and second language. The researchers found that students with low background
knowledge and low language proficiency read slower and recalled less than students with higher
language proficiency, more background knowledge, or both. They also found that students with
high background knowledge recalled more than students with low background knowledge.
These results corroborate the existing research that students with higher proficiency level have
access to reading strategies, while students with low proficiency do not have the linguistic
proficiency to utilize such strategies even if they have it in their first language (Chen & Donin,
1997).

According to Nutta et al. (2014), teachers must become familiar with students’ language
proficiency levels according to WIDA descriptors in order to effectively select modification
strategies for ELs. The WIDA descriptors focus on what ELs can do versus their language deficit

(Nutta et al., 2014, p. 119). Some of the modification strategies teachers in both language arts
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and content areas can use for ELs are text simplification and elaboration, leveled questioning,
sentence frames, and word banks. In addition to these modifications, teachers can help ELs
improve their academic performance by providing them with nonverbal and verbal support

during instruction.

Instructional Strategies

“Instructional strategies are used by teachers to help students improve their text
comprehension” (Davis, 2010, p. 27). An instructional strategy can become a reading-
comprehension strategy if the teacher intends to teach the students the strategy in hopes that the
students would use the strategy when needed to tackle text (Davis, 2010). According to Tierney
and Cunningham (1984), there is a distinction between instruction that improves the
understanding of text and instruction that improves the ability to apply knowledge of strategies to
texts. Pearson and Gallagher (1983) noted that scaffolding instruction improves student learning
by gradually releasing the responsibility of making sense of the text by initiating, applying, and
managing strategies from teacher to student. Some instructional strategies segue into
individualized reading-comprehension strategies when teachers use instructional strategies such
as modeling and coaching to explain to students what strategies are, how they work, and how
they are used (Duffy et al., 1987).

Duffy et al. (1987) explored the impact of explicit teacher explanation of mental acts
associated with strategic reading. In a study of 10 third-grade teachers (nine teaching in urban
setting and one teaching in a suburban setting), teachers received six two-hour training sessions
through the academic year. The trainings focused on providing teachers with information on
what to recast, how to make explicit statements about the mental process, and how to organize

the statements throughout the class. The researchers found that students in the group receiving
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explicit instruction of mental acts became more aware of the need for strategies during reading
and aware of the content of the lesson. The researchers also found that students became more
aware of strategy use for reading comprehension, and in a delayed post-test students maintained
their reading performance. This study supports the idea that teachers can use explicit instruction
of metacognition as an instructional strategy to improve reading comprehension.

“Students’ level of content knowledge will affect how students employ strategic
knowledge, and the level of strategic knowledge will affect how students operate on the content”
(Bos & Anders, 1992, p. 235). Bos and Anders (1992) found that interactive strategies, such as
semantic mapping, semantic feature analysis, and semantic/syntactic feature analysis, were
effective instructional strategies for content-area reading comprehension and concept
understanding. In addition, the researchers found that the participants gained more knowledge
between pre-test and post-test and were able to maintain the knowledge in a one-month-delayed
post-test (Bos & Anders, 1992). To assess the impact of using interactive teaching and learning
strategies for text comprehension and content learning, Bos and Anders (1992) conducted a
three-phase study with 42 bilingual elementary children with learning disabilities and 61 students
in junior high school with learning disabilities during phase one. During phase two, the
researchers assessed 47 bilingual elementary students and 53 students in junior high school. The
first phase included students’ receiving instruction from the researchers in different instructional
interventions. The second phase was a five-week systematic program of staff development for
special education teachers where the teachers received feedback on their practice sessions and
their videotaped instruction. The third phase of the study was modifying the interactive teaching
strategy, so that during cooperative learning students would use interactive learning strategies

(Bos & Anders, 1992). During the feedback process, the teachers reflected on their teaching as
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they continued to instruct students, so that the teachers could place more emphasis on the
strategic knowledge needed (Bos & Anders, 1992). Then the teachers taught one chapter or
section a week using these two interventions, semantic mapping and semantic/syntactic feature
analysis, which required the students to complete a relationship chart and cloze sentences (Bos &
Anders, 1992). Overall, the researchers found that the interactive strategies, which combine
cognitive and metacognitive strategies, were effective in increasing text comprehension and
concept understanding.

In a two-part study, McNamara et al. (1996) explored the impact of text reading on a key-
word sorting task with 36 participants in seventh through ninth grade. In part one of the study,
the researcher sought to explore the possibility that organization of knowledge would change
after reading by providing the participants with key-word note cards for them to sort before
reading the text. Once the participants read the text, they were encouraged to read it twice, and
then the participants were asked to sort the key-word note cards one more time. The results did
not yield a difference in the change of sorting patterns, but they did find that participants
improved in text recall. These findings suggest that vocabulary instruction before text reading
improves text comprehension.

Klingner and Vaughn (1996) explored whether reciprocal teaching with cooperative
groups helped 26 seventh- and eighth-grade ELs with LD improve reading comprehension more
than reciprocal teaching cross-age tutoring. The researchers provided the students with 15 days
of 40-minute instructional sessions on reciprocal teaching, which covered several reading
strategies (prediction, summarization, question generation, and clarification). After the
instructional sessions, the researchers provided the students with 14 days of practice using

reciprocal teaching with either cooperative groups or cross-age tutoring. The researchers did not
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find a significant difference between groups, but they did find that the majority of students in
both groups improved their reading comprehension scores from pre- to post-tests.

Vaughn et al. (2011) examined the impact of strategic reading instruction for 400 middle
school students with an age range of 15-17 and compared it to a comparison group of 382
students on reading comprehension. The researchers provided the teachers with 18 hours (three
days) of professional development, three days of on-going professional development of 1.5 hours
throughout the academic year, and in-class coaching and support. The students in the treatment
group received 50 minutes of reading-strategy instruction using the Collaborative Strategic
Reading approach twice a week for 18 weeks of the school year. The Collaborative Strategic
Reading approach covered reading comprehension strategies for pre-reading, during-reading, and
post-reading. The teachers taught the text’s vocabulary before reading, activated prior
knowledge, and used text features to organize the text before reading. The during-reading
strategies included restating the main idea and finding and fixing misunderstandings through
strategies such as re-reading. The post-reading strategies included questioning and writing
summative statements. After four to six weeks of instruction, the students were put into
cooperative groups. Upon analysis of the data, the researchers found that students in both the
treatment group and the comparison group had increased in fluency. However, the students in
the treatment group performed better than the comparison group on standardized reading
measures.

Klingner et al. (2012) examined the impact of teaching students reading strategies. In a
review of literature on teaching reading strategies, the researchers found that teaching a reading
approach that had multiple components worked well for adolescent. The effectiveness of this

strategy—Component Reading Instruction model (CSR)—was its combination of reciprocal
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teaching and cooperative learning. Teachers who want to implement this strategy in their
classroom have to explicitly teach reading strategies, develop a monitoring routine, and enhance
reading comprehension through cooperative grouping and cooperative learning. In the review,
Klingner et al. (2012) found that CSR improved comprehension.

In a one-year intervention study, Barber et al. (2015) examined the reading
comprehension changes in struggling readers using three seventh-grade and 10 sixth-grade
teachers to implement explicit reading strategy instruction using the United States History of
Engaged Reading (USHER). There were 133 sixth-graders in the study along with 154 seventh
graders who received explicit reading strategy instruction using USHER. USHER focused on
comprehension of history texts through a fusion of cognitive and engagement practices. The
program also included explicit vocabulary instruction and used authentic text for students to
practice. The students received 45 minutes a day/ five days a week of instruction of history
according to USHER. After a year, the researchers found that self-efficacy in sixth-grade ELs
was a predictor for reading comprehension. They also found that teacher support was related to
the students’ engagement, which included use of strategies, for both ELs and non-ELs in sixth
grade, but only for non-ELs in seventh grade.

Similar to Barber et al. (2015), Cantrell, Almasi, Carter, Rintamaa, and Madden (2010)
conducted an intervention study over one academic school year on sixth and ninth graders’
reading comprehension when taught using the Learning Strategies Curriculum (LSC), an
adolescent reading intervention program. The study included 24 content-area teachers who
received professional development on LSC over the summer for 2.5 days and six half days of on-
going professional development during the school year. The 365 students in the intervention

group received their regular language arts class plus 50-60 minutes of LSC a day. At the end of
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the school year, the students in the intervention group were compared to 290 students in the
control group. The researchers found significant difference with significant gains in the sixth-
grade intervention groups’ reading comprehension as measured by a standardized test and a
significant difference in strategy use as measured by self-report procedures. The results were not
the same for the ninth grade intervention group, suggesting that more research needs to be
conducted on reading strategies for ninth graders.

Instruction that aids in reading comprehension (i.e., understanding text) paves the way for
improving comprehension abilities (i.e., applying knowledge of reading strategies), but this
process takes time. In a comparative meta-analysis of common instructional intervention
approaches from reading education and science education, Guzzetti, Snyder, Glass, and Gamas
(1993) found that science teachers can ignite conceptual changes in students by providing them
with additional text that refutes the students’ preconceptions of scientific concepts or by using
multiple strategies that cause cognitive conflict, causing the students to re-conceptualize
scientific concepts. In this meta-analysis, the researchers found that reading instructional
approaches in science classes that relied solely on the textbook, a nonrefutational text, as a single
intervention showed no efficacy. According to Guzzetti et al. (1993), research on instructional
strategies used in science classes for content learning reflects the use of multiple strategies at a
time. One pattern the researchers found was that the strategies could be clustered into a learning
cycle with phase one as the exploration phase, phase two as the term introduction, and phase
three as the concept application. In phase one, the students are exploring the science concepts
and activating prior knowledge with little guidance. In phase two, the teachers lead the
instruction and show students refutations to inspire conceptual change. In phase three, the

students are independently synthesizing the information they know and the information the
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teacher provided into new applicable information. This multiple instructional strategic approach
to content learning resembles the instructional approach to reading and to the Gradual Release of
Responsibility Model.

In an article of practical evidence-based reading strategy instructional practice, Wexler,
Reed, Mitchell, Doyle, and Clancy (2015) proposed a strategic instructional routine designed to
address the demands of the CCSS in content-area classes. In the instructional routine, teachers in
secondary grades can follow four steps: (1) explicit instruction of background knowledge, (2)
explicit instruction of vocabulary, (3) explicit instruction of main idea identification and analysis
with additional time to practice with peers, and (4) ample opportunities for students to discuss

and interpret the text.

Text Structures as Instructional Strategies

Before the importance of expository text structures is discussed, it is important that a
common definition for text structure be discussed. Text structures are the organization or
arrangement of ideas and their relationships to one another (Armbruster, 2004). When readers
are aware of text structures, they can approach reading with a reading plan that helps them
unpack the meaning of the text (Meyer et al., 1980). Initially, young children are exposed to
narrative text structures, but by third and fourth grade the focus on narrative text structure
diminishes and expository texts are introduced (Akhondi et al., 2011). The shift to expository
text is important because expository texts are denser and longer than narrative texts, and
expository texts contain a lot of information that students must retain. In addition, as readers get
older, text complexity increases due to the use of more than one type of text organization, use of
a variety of sentence types, and use of more abstract vocabulary words. “Structural elements in

expository texts vary; therefore, it is important to introduce students to the components of
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various texts throughout the school year” (Akhondi et al., 2011, p 369). Further, teaching text
structures is an effective step towards teaching readers how to improve their reading
achievement (Akhondi et al., 2011). According to Akhondi and colleagues (2011), “Students’
reading comprehension skills improve when they acquire knowledge of texts’ structural
development and use them properly” (p. 368). Readers can use text structure features to locate
and organize information (Akhondi et al., 2011). For instance, readers can use the organizational
pattern (i.e., macrostructure) of text to identify the location of the main idea and essential
information. Readers can also use syntax to establish the relationship between ideas. Knowledge
of both macrostructures and microstructures is essential for comprehension of text.

The importance of text structures for adequate levels of reading comprehension for
adolescent students can be examined from either a macro perspective or a micro perspective. A
macro perspective analyzes text structure from its genre, such as problem-solution and cause-
effect structures, whereas a micro-structure focuses on sentence-level comprehension such as the
syntactic comprehension of nonreversible passive sentences (Nation & Snowling, 2000) or
understanding relative clauses and their contributions to the overall meaning of the sentence.

According to McNamara et al. (1996), text coherence affects text comprehension. In the
second part of their study, McNamara et al. (1996) provided their 36 participants with three
different text conditions, varying in cohesion. They found that participants who were good
readers were able to rely on background knowledge to extract comprehension from
microstructures and use them to create macrostructures in order to make sense of the text. Poor
readers, however, benefited most from texts with high cohesion for text comprehension. These
findings suggest that knowledge of text structure and content background plays a crucial role in

comprehension.

68



Dole, Brown, and Trathen (1996) analyzed the impact of two different explicit instruction
of reading strategies of 67 early adolescents (39 fifth-graders and 28 sixth-graders) in a five-
week intervention study with seven-week delayed post-test. The researchers randomly assigned
the participants to one of three groups: (1) story content instructional strategy, (2) strategy
instructional treatment, and (3) a basal control. The students in the story content instructional
strategy received 10-15 minutes of instruction Monday through Thursday on pre-reading
strategies, such as activating prior knowledge through teacher questions, reading a story map
outline of the text selection, and explicit vocabulary instruction. The students in the strategy
instructional treatment received 10-15 minutes of instruction Monday through Thursday on text
structures and conditional knowledge (i.e., why is this strategy useful?), making predictions and
writing predictions down, and constructing story maps. In addition to the strategies, the teachers
for the strategy instructional treatment group implemented the Gradual Release of Responsibility
(Pearson & Gallagher, 1983) approach and provided the students with less support over time.
The basal reading group received the same story selections and served as a comparison group.
The researchers found that students in the strategy instructional treatment performed
significantly better than the other groups in reading comprehension measures.

Text structure is another variable that affects reading comprehension. In the body of
available literacy research, there is much disagreement over what counts as text structure. Some
researchers view text structure from a microstructure perspective while others view it from a
macrostructure perspective. It is essential to classify both structures. The microstructure of a
text refers to grammar and syntax. Researchers who study microstructures of text are examining
sentence components, such as linguistic connectives and sentence combinations (Pearson &

Camperell, 1994). Second, the macrostructure of a text is found in its genre (e.g., narrative,

69



expository). According to Meyer (1985), text structures are classified as description, sequence,

comparison and contrast, cause and effect, and problem and solution.

Gaps in Literature of Reading Comprehension

There are several gaps in literature of teaching reading comprehension to eighth-graders,
especially eighth grade ELs. Several studies have looked at teaching reading comprehension
strategies to readers in primary grades while fewer studies looked at eighth graders (Davis, 2010).
Research on reading comprehension has examined the impact of microstructure comprehension
on reading comprehension, but there is a lack of research on the impact of microstructures on
content learning. Several studies have also looked at the impact of macro text structures
instruction on science content learning, but there is a lack of research on the impact of
macrostructures plus microstructures on content learning, reading comprehension, and sentence

comprehension, especially its impact on ELs.

Summary

This chapter provided an overview of a representative body of literature on young
children’s and adolescents’ reading comprehension. In this chapter, the researcher also
examined various skills necessary for developing reading comprehension, including how text

structures can affect students’ reading and comprehension.
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CHAPTER 3: METHODOLOGY

Introduction

This chapter delineates the methodology for this study. It also explains the purpose of the
study, its research design, the participants, and related validity. This chapter also provides a
detailed description of the study procedures and a description of the measures taken to safeguard

validity.

Purpose of the Study

The purpose of this quasi-experimental study was to determine the impact of explicit
instruction of macrostructure plus microstructure on eighth-grade ELs’ and non-ELs’ science
content learning, reading comprehension, and sentence comprehension in three inclusive

classrooms.

Participants

The target population for this study was ELs in inclusive classrooms. The researcher
used a convenience sampling method for the study. The researcher reached out to networks
within a large metropolitan university and a large metropolitan school district in the Southeastern
United States. The researcher met with the principal at a Title I middle school, with 87%
students on free and reduced lunch and the following demographics for the student population:
75% Hispanic, 14% White, 8% Black, 2% Pacific Islander, and 2% multi-racial. The researcher

discussed the proposal with the principal. As a result of the meeting, the school principal
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identified three science teachers willing to participate in the study. The teacher who was
assigned to the treatment group continued to teach the science content as prescribed by the
eighth-grade science curriculum, while the researcher provided students with explicit instruction
on text structure, including the comparison and contrast macrostructure and microstructures: (1)
comparative statements, (2) conditional statements, and (3) complex sentences.

The participants for this study were eighth-grade middle school students. More
specifically, the students were of diverse population, including non-ELs and ELs in eighth-grade
attending a large metropolitan school district in Southeastern United States. In order to achieve a
medium effect size with a statistical power of .80 at a 95% confidence, a minimum of 64
students were needed in each group (Cohen, 1992). Since the maximum number of students in a
class at the participating district is 22, this study needed at least three classes for each group in
the study. The total number of classes for this study was six, for a final count of 132 participants.
The participants were divided into two groups: Group one comprised three classes (66 students)
assigned to the treatment group—i.e., the science content, plus text structure group—and group
two was of three classes (66 students) for the comparison group. In practicum, the researcher
conducted the study in three classes as the treatment group and three classes as the comparison

group for a total of 54 students in the treatment group and 61 students in the comparison group.

Research Design

To assess the relationship of explicit instruction of macrostructures and microstructures
of text on eighth-grade ELs’ and non-ELs’ content learning, reading comprehension, and
sentence comprehension in inclusive science classrooms, the researcher used a non-equivalent
group pre-test—post-test quasi-experimental design (Campbell & Stanley, 1963; Cook &
Campbell, 1979). The study used a comparison group that was similar to the treatment groups in
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order to obtain information about the effects of the treatment (Campbell & Stanley, 1963). A
quasi-experimental research design was appropriate for this study because of the inability to
control for all variables in a middle school setting. Although the research could not control all
variables, by using a comparison group, the researcher expected to find that the main effects of
the uncontrollable variables affected both the experimental groups and the comparison group
equivalently (Campbell & Stanley, 1963). The participating district had several comprehensive
forms of instruction for ELs, including English for Speakers of Other Languages (ESOL), one-
way developmental bilingual education (K-3), two-way developmental bilingual education (K-8),
and sheltered instruction (K-12). The participating school used a different form of instruction for
ELs, the immersion approach, which is “designed for language majority students. Students
receive subject matter instruction in their second language to develop second language
proficiency while learning content” (Zygouris-Coe, 2001, p. 7). Because the participating school
used an immersion approach to EL education, this study used students in middle school
mainstream science classes. The students varied in language proficiency and reading and writing
abilities.

In order to conduct the study, arrangements were made with three classroom teachers.
The first teacher was both in the treatment and the comparison group. Specifically, the first
teacher’s second and fifth periods were used as part of the treatment group, and her sixth period
was used as apart of the comparison group. The second teacher was used only in the treatment
group because he taught only one section of science during third period, and the rest of the time
he taught advanced science. The third teacher’s sixth and seventh periods were used as part of

the comparison group.
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The treatment for this study was a two-fold process: (1) explicit instruction of
comparison and contrast macro-text structure, and (2) micro-text structures, specifically
conditional statements, comparative statements, and complex sentences. To assess the science
text, the researcher examined the microstructures of the science units used in the study and coded
the microstructures to find patterns in the text. After assessing the science text used in the
classrooms, the researcher found three common types of microstructures: (1) conditional
statements, (2) comparative statements (3) complex sentences. The three common
microstructures found in the book were the microstructures explicitly taught in the intervention.
Conditional statements were used mainly to express relationships between two concepts and to
illustrate a concept. For example, “If there are two objects moving at the same speed, then the
one going faster will have more kinetic energy” (McDougal, 2012a, p. 275). Comparative
statements were used to compare concepts or objects. For instance, “The average kinetic energy
of particles in the warmer object is greater than the average kinetic energy of the particles in the
cooler object” (McDougal, 2012a, p. 257) (see Appendix H for student writing sample II).
Complex sentences were used in explanations of concepts; for example, “As the particles collide,
some of the kinetic energy of the particles in the warmer object is transferred to the cooler object”

(McDougal, 2012a, p. 257) (see Appendix H for student samples).

Research Questions
Main Question 1: Does explicit instruction of macro-text structures plus micro-text
structures have an impact on eighth-grade ELs’ and non-ELs’ science content learning as
measured by unit test in three inclusive science classrooms?
Main Question 2: Does explicit instruction of macro-text structures plus micro-text

structures have an impact on eighth-grade ELs’ and non-ELs’ reading comprehension as
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measured by the English Language Arts eighth-grade REGENTS in three inclusive science
classrooms?

Main Question 3: Does explicit instruction of macro-text structures plus micro-text
structures have an impact on eighth-grade ELs’ and non-ELs’ sentence comprehension as
measured by the TOAL-4 in three inclusive science classrooms?

Main Question 4:Can reading comprehension scores be predicted by the relationship
between sentence comprehension scores and reading comprehension scores in three inclusive
science classrooms?

Main Question 5: Does explicit instruction of macro-text structures plus micro-text
structures have an impact on eighth-grade ELs’ science content learning as measured by unit test
in three inclusive science classrooms based on language proficiency CELLA Reading anchor
scores?

Main Question 6: Does explicit instruction of macro-text structures plus micro-text
structures have an impact on eighth-grade ELs’ reading comprehension as measured by the
English Language Arts eighth-grade REGENTS in three inclusive science classrooms based on
language proficiency CELLA Writing anchor scores?

Main Question 7: Does explicit instruction of macro-text structures plus micro-text
structures have an impact on eighth-grade ELs’ sentence comprehension as measured by the
TOAL-4 in three inclusive science classrooms based on language proficiency CELLA Writing

anchor scores?

Instrumentation
To examine the effect of teaching text structures, both macrostructures and
microstructures, eighth-grade ELs’ and non-ELs’ on reading comprehension, sentence
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comprehension, and content learning in inclusive science classrooms, several assessments were
necessary. First, the researcher was interested in examining the effects of instruction of
microstructures on participants in the treatment group, especially participants for whom English
was a second language. In order to establish the students’ English language proficiency levels,
the researcher used the CELLA. The CELLA is an exam given to students who speak a language
other than English at home and whose first language is a language other than English. The exam
assessed the four domains of language (reading, writing, speaking, and listening) in English for
students whose first language is not English. The scores for the CELLA were anchored into
scales with all the scales being centered at Level B with an average score of 700 and a standard
deviation of 40 (ETS, 2005). As a result, the CELLA was divided into four anchor point scales
for speaking and listening where Anchor Point one was 620 points, Anchor Point two was 660
points, Anchor Point three was 700 points, and Anchor Point four is 740. For reading and
writing, the CELLA used the same four anchor points but added an additional anchor point:
Anchor Point five with 780 points (ETS, 2005). Although the CELLA was not administered
during the study, the results of tests were collected to be used as a covariate with performance on
sentence comprehension, reading comprehension, and content learning to determine proficiency
levels impact scores and to be used to establish the performance of ELs based on their language
proficiency.

To assess the relationship between teaching text structures and sentence combination, the
researcher used the sentence combining subtest of the Test of Adolescent and Adult Language —
fourth Edition (TOAL-4). The TOAL is a norm-referenced test used to compare individuals’
language abilities to the abilities of their peers. The purpose of the TOAL was to identify issues

in language proficiency and determine areas of strengths and weaknesses in an individual’s
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language ability (Hammill, Brown, Larsen, & Wiederholt, 2011). For the purpose of this
research, the researcher used the TOAL to identify the students’ ability to manipulate language
through sentence combinations and to determine whether students were able to manipulate
language in a more complex fashion after intervention. Therefore, the sentence comprehension
subtest of the TOAL was divided into a pre-test and post-test and analyzed by looking at
sentence type, grammar, comprehensibility and logical order of ideas.

To explore the relationship between teaching text structures and general reading
comprehension in adolescents, the researcher used the English Language Arts eighth-grade
REGENTS test. The English Language Arts eighth-grade REGENTS is an achievement test
designed to measure student literacy through the use of three short-response questions and one
extended-response question. The short-response questions required students to answer an
inferential question with textual support (CTB, 2006). Similarly, the extended-response question
requires students to comprehend and analyze two related texts by synthesizing ideas and drawing
evidence from both texts to support their answer. In addition, the extended-response question
requires students to demonstrate their ability to compose a comprehensive and coherent essay
using textual evidence for support (CTB, 2008). The REGENTS was selected as a measure for
reading comprehension because it enabled the researcher to test comparison and contrast macro-
text structures.

The researcher measured students’ content knowledge using a unit test from ExamView
Pro on Foundations of Physics (Serway & Faughn, 2006) (see Appendices L, M, and N) and a
unit test from McGraw-Hill’s Glencoe Physical iScience Modules: Waves, Sound, and Light,
Grade 8 for the electromagnetic waves pre-test and post-test (McGraw-Hill, 2007) (see

Appendices O and P). ExamView Pro is software with a variety of test banks on physics that
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was developed by Serway and Faughn (2006). Using ExamView Pro, the researcher selected
questions for the sound waves pre-test and post-test using a variety of testing methods, including
fill-in-the-blank, matching, and multiple choice. The electromagnetic waves pre- and post-test
were composed of six multiple-choice questions each.

Other sources of data are student samples and informal general observations on the

fidelity of the study made by the researcher and the doctoral assistant.

Validity

A non-equivalent group pre-test—post-test quasi-experimental design was a good research
design for measuring the variance between-subjects. An advantage of this design was the pre-
test, because it provided a baseline that could be used to compare the effects of the treatment,
and it also provided a means to assess for homogeneity (Edmonds & Kennedy, 2013). Although
this research design had some advantages, it was not without threats to validity.

Some of the threats to external validity included stimulus characteristics and setting, and
context-dependent mediation (Edmonds & Kennedy, 2013). According to Edmonds and
Kennedy (2013), the threat to external validity of stimulus characteristics and setting is defined
as, “The unique factors involved in providing the treatment or intervention, such as the setting
and researchers” (p. 6). For this study, the researcher administered the treatment only to the
treatment group; this was a unique factor that could make it difficult to replicate the study. In
this case, the researcher was a language teacher with a M.Ed. in Language Arts and ten years of
experience teaching English reading and writing to diverse populations. The researcher may
have more preparation on text structures than a typical science middle school teacher. Second,
there was a threat to external validity, context-dependent. Context-dependent mediation is

defined as, “Mediating variables related to outcomes differ between contexts or settings”
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(Edmonds & Kennedy, 2013, p. 6). For this study, the researcher used the participating school
district and school’s eighth-grade science curriculum and related science materials (i.e., unit test)
used to assess content learning before and after the treatment. It may be possible for variances in
content learning to occur using other textbooks.

In addition to the threats to external validity, this study also had some threats to internal
validity, such as attrition and selection bias. First, the threat to internal validity of attrition is
defined as, “The loss of participants during the term of the experiment” (Edmonds & Kennedy,
2013, p. 5). This study took place during the beginning of the academic year, and during the
year some students moved to other classrooms or other schools. Second, Edmonds and Kennedy
(2013) defined the selection bias threat to internal validity: “Selection bias results when

researchers do not use a systematic assignment technique to assign participants to conditions”

(. 5).

Procedures

The procedures of this intervention are described below. This section will provide a
description of how the intervention began, how it was implemented, and how it was assessed.
The researcher conducted the intervention of explicit instruction of text structures in science with
eighth-grade EL students in mainstreamed inclusive classrooms through the duration of two
science units (sound waves and electromagnetic waves), for a total of nine days of intervention
and four days of testing. The text structure instruction was integrated into science content
learning every Tuesday and Thursday, with the exception of days when the school was closed or
the students were taking standardized exams, such as the benchmark tests.

Participating teachers taught the same science content to both the treatment group and the

comparison group. The treatment group received science content plus text structure instruction
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from the researcher two (2) days out of the week for a total dosage of 450 minutes for periods
two and five, and 424 minutes for period three. On Monday, Wednesday, and Friday of the
weeks during the study, students in the intervention group received science instruction from their
science teacher. Similarly, the comparison group received science content instruction five days a
week as they would typically receive it. Prior to the beginning of the study, the researcher
administered the pre-test to both the treatment and the comparison groups. At the conclusion of
the study, the post-tests were administered.

The week after the pre-test began, the students were off Thursday and Friday, so the
participating teachers were administering the first marking period final exam Tuesday of that
week and the researcher was unable to begin the intervention until the subsequent week on
Tuesday. One week after the researcher initiated the intervention, the students took the science
benchmark exam, so no intervention was administered that Tuesday. During the seventh week
after the researcher initiated the intervention the school was closed the entire week for a national
holiday. On the 10™ week of the study, the students took the second marking period science final
exam, so the researcher had to administer the post-test half a week before anticipated. The total
hours of intervention lost due to other school activities and holidays were 5.8 hours (350
minutes).

This study required two groups: the treatment group and the comparison group. It also
required two assessment phases, a pre-testing phase and a post-testing phase. The students in the
intervention group received nine instructional lessons. The procedures for this study were
described in this section through a narrative from the researcher. The fidelity measures for this

study were done by having a doctoral student attend the classes and observe the researcher and

80



by narrative notes that the researcher took after each session. The doctoral assistant completed
fidelity charts during the sessions to document the observations (see Appendices F and G).
According to Davis (2010), the reading strategies that had the best impact on reading
comprehension were analysis/reflection, graphic organizers, and previewing. This study used
these three strategies in the following ways: the researcher modeled text structure (i.e., macro
structure and micro structure) analysis through think-aloud, utilized graphic organizers (see
Appendix H) to extract information from the text to create relationships between concepts, and
used text features (i.e., heading, subheading, bold font, images, and captions) to preview the text

before reading.

The Science Teachers

The researcher met with the principal and the science department head during the
summer to discuss the intervention. At that time, the principal selected the teachers who would
participate in the study. The researcher reached out to the teachers to collaborate with them
before the school year began; however, both teachers were out of town during the summer and
would not be back until the beginning of school. During pre-planning, the researcher met with
the teachers to talk about the intervention and to ask for insight on ways to collaborate with the
teachers, but the science teachers were not interested in collaborating with the researcher in
teaching literacy in the science class. The researcher was able to get the teachers to agree to

share weekly information regarding the pacing and topics of the units.

Language Support

In addition to the modeling of text structures, the researcher also provided the ELs in the

study with language support on an as-needed basis. The researcher used teacher tools such as
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translations with additional explanation of concepts, leveled questioning, and vocabulary lists
that included both science vocabulary and procedural vocabulary (i.e., words that ELs need to
know in order to be able to perform tasks, such as compare, contrast, analyze, and provide)

(Nutta et al., 2014).

Focus on Process

For the writing events in this intervention study, the researcher focused on a process-
approach rather than product-approach to the study. According to Schmidt and Harriman (1998),
the focus on process-approach versus product-approach is contingent on the purpose for writing.
For this particular study, the researcher looked at writing as a process because she wanted to
provide the students with the flexibility to apply the knowledge of text structures as they deemed
appropriate or as they were linguistically capable of applying it. The researcher explicitly taught
writing as a process during several phases. For example, during phase IV the students worked on
writing a one-sentence summary that would be used as a thesis statement; during phases III and
VIII, the students worked on topic sentences as their points of comparison. In other words, the
students used the information they organized in the comparison and contrast organizer to extract
a thesis statement, topic sentences, and supporting details, which they used to write their essay

during phase IX.

Macrostructure

This intervention focused on only one macrostructure: comparison and contrast. To
explicitly teach comparison and contrast text structure, the researcher taught the point-by-point
comparison organizational pattern during phase III and the subject-by-subject comparison

organizational pattern during phase VII. To teach the point-by-point, the researcher used a
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comparison and contrast graphic organizer and modeled how to list important ideas of a topic or
concept. To model how to use the graphic organizer, the researcher used the topic of
longitudinal and transverse waves, which was part of their science curriculum and had been
recently covered by the teachers according to their pacing of instruction. The students had
already read the chapter on longitudinal and transverse waves during class time with the science
teacher. In order to generate content for the comparison and contrast graphic organizer, the
researcher used the four to five statements the students had added to the “know” column of the
KWHL (what I Know, what I Want to know, How I will research the information, and what I
Learned ) chart (see Appendix H), and modeled, through a think-aloud, how to determine
whether a statement was a point of similarity or a point of difference between the two subjects;
then the researcher modeled how to integrate two examples using that information into the
comparison and contrast graphic organizer. For example, transverse waves move perpendicular
to the direction the wave travels, and longitudinal waves move parallel to the direction the wave
travels, so the researcher would say these two sentences aloud and ask aloud, “Do these two
wave type move in the same direction?” Then the researcher would answer herself, “No,” if
none of the students answered, and she would then say, “Well, that means these two statements
are a point of difference between longitudinal waves and transverse waves.” This process took
approximately seven minutes. The students were tasked with determining if the remaining
statements were points of similarity or points of contrast. During that time, the researcher
provided the students with guided practice by walking around and providing feedback and
guidance to groups of two to three students at a time. This process took approximately five
minutes. Once the statements in the KWHL had been analyzed, the researcher tasked the

students with identifying at least one more point of comparison based on the textbook chapter.
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This was a time for independent practice; however, the researcher provided ELs with low
language proficiencies additional language support and guidance by providing them with
feedback in their native language or through leveled questioning. At this time, students had
approximately seven minutes for independent practice. Because of this the researcher continued
the instruction of point-by-point comparison in phase IV of the study. At the end of phase III,
most of the students had completed the graphic organizer with points of comparison and contrast.
The second part of point-by-point macrostructure instruction focused on extracting the
information the students had organized in the graphic organizer to produce a thesis statement and
10-12 sentences comparing and contrasting the two concepts. To do this, the researcher modeled
how to use the information in the graphic organizer. Using a think-aloud, the researcher
reasoned how three points of comparison can be summarized into one major idea. For example,
three points of comparison for sound waves and electromagnetic waves were the difference in
movement, the difference in speed, and the difference in how they are measured. The researcher
took these three points of comparison and said,
If sound waves and electromagnetic waves are different in how they travel, how fast they
move, and how they are measured, then I can write an unspecific summary of this and
state, “Sound waves and electromagnetic waves are different in three ways,” or I can
write a specific summary and state, “Sound waves and electromagnetic waves are

different in how they are measured, how they move, and how fast the move.”

Traces of this explicit instructions are found in Appendix H in the comparison and contrast
graphic organizer’s summary portion at the bottom. This took approximately five minutes. At
this time, the researcher allowed the students time for independent practice for the students who

had the ability to do so but provided guided practice for students who needed more support, and
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provided guided practice with language support for ELs with low language proficiency. Most
students had constructed their summary statement within approximately five minutes.

Once the students had a one sentence summary, the researcher modeled how to organize
a long paragraph using a point-by-point comparison by using the Direction of Waves fill-in-the-
blank activity the students had completed as part of the bell work/review and using think-aloud
to illustrate how the ideas were arranged in the paragraph. This process took approximately ten
minutes. The students were then tasked with writing their own long point-by-point paragraph on
transverse and longitudinal waves (see Appendix H, student writing sample IV). For the students
who had yet to complete the graphic organizer or had not begun one, the researcher had them
complete those steps first and provided those students with guided practice and language support
if needed. Because producing written text can take longer, students were given approximately 30
minutes for the writing task or for completing missing steps in the process.

The second organizational comparison and contrast pattern taught in this intervention was
during phases VII and VIII. The second organizational comparison and contrast pattern was the
subject-by-subject organization of text (see Appendix H). Because the science textbook for this
class covers topics using a subject-by-subject organizational pattern, during phase VII, the

researcher used the textbook to identify the points of comparison in each paragraph.

Microstructures

For the instruction of microstructures, the researcher analyzed the text for text structures
used to compare or to contrast ideas. In addition to analyzing the text, the researcher also
considered the type of text structures the students would need in order to be able to construct
comparative text. The researcher identified three microstructures: complex sentences,

conditional statements, and comparative statements. To teach the microstructures, the researcher
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kept the same type of structure encountered in the text. The conditional statements explicitly
taught in the intervention were constraint to only those using an If...then construction. For
example, If short electromagnetic waves have high frequencies, then long electromagnetic
waves have low frequencies. The complex sentences explicitly taught in this intervention were
constrained to complex sentences that used subordinating conjunctions as sentence openers in a
subordinate clause followed by an independent clause construction. For example, Although all
electromagnetic waves have different wavelengths, they all travel at the speed of light. Complex
sentences where the subordinate conjunction was located in the middle of the sentence were not
explicitly taught in this intervention, although they were at times present in the texts from the
textbook. The comparative statements explicitly taught in this intervention were restricted to
constructions that used comparative adjectives to make comparisons between subjects. For
example, X-ray waves are shorter than microwaves. For comparative statements, the researcher
added to the construction by adding more subjects to the comparison without the use of
superlative adjectives. For example, X-ray waves are shorter than microwaves but longer than
gamma waves. This construction was followed by comprehension questions, such as Of these
three types of waves, which is the shortest wave? The instruction of comparative statements was

limited to only this type of construction.

Description Intervention

Initially, the researcher planned to administer the intervention over eight weeks three
days out of the week, but the participating teachers were willing to commit to two days and not
three. After the researcher obtained agreement and approval from the principal, the teachers, and

the county to implement the intervention two days a week over a macrostructure unit, which

86



encompassed two science units, factors beyond the researcher’s control (teacher days off,
holidays, and testing) cut the time spent on intervention to 450 minutes.

The initial intent of the study was to collaborate with the content-area teachers to create
and implement an intervention approach that was integrated into the science curriculum. The
researcher emailed the teachers over the summer, but the teachers were unavailable over the
summer until pre-planning at the beginning of the school year when the researcher met with the
teacher for the first time. After the initial meeting the researcher had with the teachers, it became
evident that the researcher would have to find her own text and science assessment because the
teachers were not as forthcoming with information as the researcher had hoped. The teachers did
provide the researcher with the pacing of the classes, so that the researcher could ensure that pre-
testing was administered before students began to cover the topic.

Before the intervention began, the researcher analyzed several eighth-grade physical
science texts to identify common structures and find texts with evidence of macrostructures. She
examined eight textbooks and six ninth-grade textbooks and realized that eighth-grade textbooks
lacked ample texts with macrostructures, yet the review questions in the books call for the use of
macrostructures. For instance, in Fusion the concepts are presented individually, but the students
are asked to complete tasks such as, “Why do we see lighting before we hear the accompanying
thunder?” (McDougal, 2012a, p. 198). Such questions call for several complex processes (i.e.,
comprehension of the information, mental comparison of concepts, and knowledge of text
structures) to construct an answer. The ninth-grade books had more text structures, but they also
had more complex science concepts that extended beyond what the science objectives were for
the class, so those textbooks were not used as a primary source of reading for the class. The

classroom teachers informed me that they did not use the assigned textbook all the time; instead,
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they used other reading materials. Later, the teachers explained that they thought the textbook
was too easy for the students, so they had the students read the textbook but they supplemented
the reading with additional text. As a result, the researcher used the textbook along with
compare and contrast graphic organizers and text that she constructed (see Appendix H) to show

the students how to analyze information and construct meaningful text.

Phase I: Pre-testing

Objectives: To establish a reading comprehension, sentence comprehension, and content-
area knowledge baseline.

Description: The first day of the pre-testing phase, the researcher showed up to the
school early to prepare. The first treatment group was going to be second period. When the bell
rang, the researcher and the doctoral assistant entered the classroom. The teacher had already
written the bell work on the board, so when the students arrived, she instructed them to disregard
the board and pay attention to the researcher. This reaffirmed the teacher resistance to the
intervention. The researcher introduced herself quickly and briefly explained the purpose for
being there and the purpose of taking a pre-test. She then administered the REGENTS pre-test
(see Appendix C). She instructed the class to follow along as she read the instructions on the
inner page aloud. Once she finished reading, she read a translated version of the instructions
aloud and instructed the students to perform their best. Some students asked the researcher to
translate the questions or the text, and she instructed them to try their best. Other students asked
the researcher if the exam was going to be factored into their grade to which she replied, “No,”
but encouraged them to try their best.

On the second day of the pre-testing phase, the researcher administered the TOAL

Sentence Combination sub-test (see Appendix I) first in order to read the directions of how to
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combine sentences to the class, and provide the instruction in Spanish. She informed the

students that they had the entire period to finish the TOAL, but that after 25 minutes she would
administer the science pre-test (see Appendix L), and they had the entire period to do both exams.
The students were calmer this time, and the teachers were non-participatory.

Notes on discussion: Several of the students inquired about the usage of grades for the
assessment. They wondered whether the scores would count against them for their science class
grade. The researcher explained that the grades did not count against them and encouraged them
to do their best on the exam. This inquiry implied that some of the results were affected by
student motivation and perception to complete the tasks.

Notes on intervention: The week after the pre-testing phase, the students were taking the
nine-week Benchmark Test in the science class on Tuesday, and the Thursday of the same week
was a county holiday. This meant that the intervention would not start until a week and a half

after the pre-testing phase.

Phase II: Introduction to Strategic Reading

Objectives: The objectives for this lesson were to introduce the concept of strategic
reading in science classes and to introduce text features and graphic organizers as pre-reading
strategies.

Background knowledge activation/review(5 minutes): To build interest, the researcher
began the lesson by asking the students personal questions about reading (e.g., “How many of
you read books, magazines, or blogs?””). Then she asked them about the strategies that they use
when they reach a difficult part in the text, and as they shared what they do, she created chart of
reading strategies or shared strategies that had been taught before. The students were given two

minutes to write down their responses in their notebooks, and then the researcher asked them to
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share their answer with the class. As students shared answers, the researcher wrote the answers
on the board on a classification organizer divided by pre-reading strategies, during-reading
strategies, and post-reading strategies (see Appendix H). This process took approximately three
minutes. The researcher then added text features, macrostructures, and microstructures strategies
as reading strategies to help understand text.

Modeling (15 minutes): To model the idea that readers have to select appropriate
strategies for reading, the researcher provided the students with different text-based scenarios
(e.g., reading a magazine versus reading a Facebook status update or reading a science book).
The researcher used an article from a Scholastics magazine in the class and using think-aloud
modeled a mental discussion on how to tackle this text/what strategies would be useful. The
researcher then used the class textbook to model how the discussion may be different for that
type of text. She explained that some strategies, such as the use of text features, can be used for
both types of texts. The researcher then used page 173 of lesson one in unit three of the science
textbook (McDougal, 2012a) to model using text features, specifically headings and bolded font,
as a pre-reading strategy to write down an outline of how information is organized in the text on
the board. The researcher explained that this outline can be a mental model of how the text is
organized. The researcher also used think-aloud to model using text features, specifically using
captions and images, to determine what information is clarified or available to support the text.
To ensure that vocabulary did not hinder EL participation or understanding, the researcher
provided them with a list of vocabulary words with simplified definitions and translations.

Guided practice (20 minutes): The students were then assigned pagel76 and were asked
to use text features as a pre-reading strategy to create an outline of the text. The researcher

guided the students through the process by asking students questions about the headings,
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subheadings, bolded font, and captions of images in the text. Together the researcher and the
students created an outline for page 176. To ensure that all students understood the concept, the
researcher assigned the students page 177 to repeat the process. She then provided students who
were struggling with the process additional guided practice. She walked around the classroom
working with small groups of students at a time. Once she had worked with every group of
students, she asked the students to share the process as a whole group. The researcher guided the
students by questioning. For example, the book has an image of a leaf on ocean waves, so the
researcher asked “What is the purpose of the image with the leaf on the water?” The researcher
expected the students to respond by using the caption next to the image, which stated, “A passing
wave gives this leaf an up-and-down ride” (McDougal, 2012a, p. 177). She wrote student
responses on the board in an outline and clarified that the image and caption are explaining that
waves transfer energy.

Independent practice (10 minutes): The students were then assigned page 178 for
independent practice. Although the students were assigned page 178 as independent practice, the
researcher provided ELs with low language proficiencies with additional language support and
guided practice. The researcher guided the students through the use of questions (e.g., “Can
sound travel if there is no air?”’). The book had a picture of toy making noise inside an upside-
down glass and a picture of someone who seemed not hear the sound, so just by the image and
the caption, which explains that sound needs air to travel, the students can successfully answer
the question. For ELs with low language proficiency, this question is feasible because it is a
yes/no question which requires receptive knowledge and does not place high demand on

productive knowledge (i.e., knowing what to say).
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Language support for ELs: The researcher used leveled questions (i.e., yes/no, one word
responses, choice responses) as an instructional strategy to prompt the students to content-area—
based answers (Nutta et al., 2014). She also used translations of instructions and vocabulary.

Materials used:

e Vocabulary handout with definition and translations
e Fusion science textbook

e Researcher-created PowerPoint

e C(lassification graphic organizer

e White board and markers

Notes on discussions: During student responses for strategies they used during reading,
some students shared that if the text is too difficult they stop reading and move on to another text
or activity.

Notes on intervention:

The researcher realized that she had to use simpler leveled questions (i.e., yes/no, one
word responses, choice responses) as an instructional strategy to prompt the students to content-
area—based answers (Nutta et al., 2014). Several students in period 2 and period 5 had low
English language proficiency.

Observations: During this phase, the researcher realized that some of the images and
captions in the book require explicit instruction of the deeper content implications. No one in
any of the intervention classes was able to explain that the image of the leaf on the ocean was

demonstrating the concept that the waves transfer energy, not displace it.
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Phase III: Using Pre-Reading Strategies and Introducing Text Structures

Objectives: The objectives for this phase were to analyze the comparison and contrast
macrostructure using point-by-point comparison, utilizing a graphic organizer to extract
information from text, and identifying discourse markers.

Background knowledge activation/Review (5 minutes): The students had to use text
structures to pre-read page 179, specifically looking at the headings, images, and captions, and
create a brief outline of information for the content on the page. The researcher reviewed the
outline students created for the background knowledge activation/review and created one outline
for the class from the responses the students provided.

Modeling (10 minutes): The students received a KWHL (what I Know, what I Want to
know, How I will research the information, and what I Learned) chart as a pre-reading
instructional strategy. Using the think-aloud stage, the researcher modeled how to complete the
first three columns of the chart (the K, W, and H columns). The researcher provided one item
for each column. For example, “I know that sound waves need a medium to travel, but I want to
know if some mediums allow sound waves to travel faster than other mediums. I can research
my answer by conducting an experiment.” Following the think-aloud, the researcher explained
how to use the KWHL chart as a guide for reading science text. After modeling how to use the
KWHL chart, the researcher provided the students with guided practice.

Guided practice (15 minutes): The students were instructed to share what they know
about sound waves as the researcher wrote down their answers on the board to create a class
KWHL chart on the board. Once the researcher and the students completed the K column, they
moved on to the W column. For the W column, the researcher provided a lot of assistance
because students were unsure of what they would want to know about sound waves, so the

researcher had to provide them with additional support to guide them through the idea that based
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on what information they already know, they can think of things they would want to know. The
students completed the H column with little guidance, listing several resources for information.

The researcher then instructed the students to turn back to pages 178 and 179 and using the text
feature strategies add to either column K column or column W.

Background knowledge activation (5 minutes): After the students had added at least two
ideas to the KWHL chart, the researcher asked students for words they have read or used to
compare and contrast two things. As the students shared answers, the researcher wrote the
answers on the board, creating two columns, one for comparison and one for contrast.

Guided practice (10 minutes): The researcher provided the students with a comparison
and contrast graphic organizer (see Appendix H), and instructed students to turn to page 179 and
identify parts in the text where transverse waves and longitudinal waves are compared or
contrasted. As the students viewed page 179, the researcher used think-aloud and questioning to
guide the students through identification of points of comparison to add to the compare and
contrast graphic organizer. The researcher and the students extracted four points of comparison:
ways to transfer energy, speed of wave, direction of travel, and type of waves.

Independent practice (5 minutes): To wrap up, the researcher instructed the students to
add what they learned about transverse waves and longitudinal waves onto their KWHL chart.

Language support for ELs: The researcher used leveled questions (i.e., yes/no, one word
responses, choice responses) as an instructional strategy to prompt the students to content-area—
based answers (Nutta et al., 2014). She also used translations of instructions and vocabulary.
The W column was challenging for some students because there were several students who had
just moved into the US less than six months previously, so their background knowledge was

quite different, and their difficulty with polysemous words became evident. One student shared
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in Spanish, “Me gustaria saber porque algunas olas son mas grandes” (I would like to know why
some waves are bigger), which the researcher interpreted as asking why waves (i.e.
electromagnetic waves versus sound waves) differ. However, that is not what the student meant.
The student was referring to ocean waves, which the researcher then replied that oceans waves
are a type of wave, but not necessarily sound waves. For ELs, the researcher continued to ask
leveled questions to ensure that there were no further misconceptions. She began with yes/no
questions for the students who did not speak English. She provided choice questions, and one-
word responses.
Materials used:
e Vocabulary handout with definition and translations
e Fusion science textbook
e Researcher-created PowerPoint
e Comparison and contrast graphic organizer
e White board and markers
Notes on discussion: The students during this phase answered any explicit question that
the researcher asked. Because of the goals of this phase and time constraints, the students were
not allowed to have open and extensive discussions with the class or researcher.
Notes on intervention: This phase of the intervention was very researcher driven; the
majority of time was spent on guided practice. This may be because the researcher introduced

too many objectives for this lesson.
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Phase IV: Using Pre-Reading Strategies, Macrostructure Features, Discourse Markers, and
Microstructures

Objectives: The objectives for this phase were to use knowledge of macrostructure and
compare and contrast organizer to arrange content ideas.

Background knowledge activation/ Review (5 minutes): To recap strategies previously
covered in class—discourse markers, comparison and contrast (macrostructure), and conditional
statements—the researcher had students work on the Direction of Waves handout (see Appendix
H). The students, independently, practiced establishing the relationship between sentences and
science terms.

Modeling (5 minutes): After the students completed the paragraph, the researcher gave
them a copy of the graphic organizer. Using the compare and contrast graphic organizer the
researcher and the students had completed for longitudinal waves and transverse waves, the
researcher remodeled how to extract information from the text to input into the graphic organizer
using think-aloud.

Guided practice (10 minutes): The information on pages 186 and 187 were different ways
to describe a wave, so this was a bit challenging for some students. For the entire class, the
researcher provided guided practice on how to identify points of contrast through questioning
and using the text features defining key words in the text. The students overall responded
quickly to the guided practice for this concept, so they were allotted more independent practice
time. However, low-proficiency students needed more support, so during this phase low-
proficiency ELs were provided with guided practice while other students worked independently.

Independent practice (30 minutes): The researcher gave students the rest of the period to

complete the entire graphic organizer individually using the content on pages 186 and 187.
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Language support for ELs: The researcher used leveled questions (i.e., yes/no, one word
responses, choice responses) as an instructional strategy to prompt the students to content-area—
based answer (Nutta et al., 2014), and more guided practice. She also used translations of
instructions and vocabulary.

Materials used:

e Vocabulary handout with definition and translations
e Fusion science textbook

e Researcher-created PowerPoint

e Comparison and contrast graphic organizer

Notes on discussion: Because the intent of this phase was to provide ample time for
independent practice of concepts previously taught and readdressed, discussion was restricted to
individual conversations between students and the researcher. Many of the discussions were
with ELs who were struggling with the language.

Notes on intervention: This phase was intended to provide ample independent practice for

students to work on the approach taught in phase III.

Phase V: Using Strategies Before and During Reading and Analyzing Comparative Statements

Objectives: The objective of this phase was to identify and analyze surface code and text
base elements of microstructures

Background knowledge activation/Review(5 minutes): The researcher began by reviewing
text features. She used a question-answer approach to review. For example, she asked students,
“What is a good strategy to use if you want to ‘skim’ an article?” As students answered the

questions, she created a list on the board with the strategies and their uses.
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Modeling (10 minutes): The researcher introduced the students to conditional statements
for extracting information. She used sentence examples from a ninth-grade physical science
book, Science Spectrum Physical Science, that she had explored as a possibility for the text of
the study but rejected because it included more challenging concepts and mathematical equations
(McDougal, 2012b). For example, “If you swim with your head underwater, you may hear
certain sounds very clearly” (McDougal, 2012b, p. 520). The researcher explained the surface
code of conditional statements. She explained how the use of the word if illustrated a
conditional statement, making the subsequent information only true as long as the conditional
statement was met. After establishing the syntactic knowledge of a conditional statement, the
researcher modeled how to use text-based information in syntactic structures to extract meaning
that contributes to the overall macrostructure. The researcher used the same example, “If you
swim with your head underwater, you may hear certain sounds very clearly” (McDougal, 2012b,
p. 520) to analyze the sentence. The researcher use questioning and think-aloud to model
analysis of syntax for the students. The researcher took out the KWHL that was completed in
class during phase III and asked, “What do we know about how sound waves travel?”. She
provided an answer aloud derived from the KWHL chart.

After guided practice of conditional statements, the researcher then introduced
comparative statements as a reading strategy. Although the textbook does not have many
comparative statements explicitly written, in order to get students to write effective comparisons
and establish cohesive relationships, they have to learn how to connect concepts through writing.
An example of comparative statements in the text is “Higher-frequency waves lose energy more
readily than lower-frequency waves” (McDougal, 2012a, p. 188). For comparatives, the

researcher used the basic construction is faster than , and to increase
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complexity, she added is faster than , but slower than

The researcher modeled how to think through the comparative construction through think-aloud
and questioning. Because the comparative structures were not as prevalent as conditional
statements in the text, the research modeled how to construct using simple comparative

structures such as is heavier than , and then modeled how to

analyze the sentence to extract meaning through questions such as which of these two is heavier?
This question was also used to help students arrange the ideas correctly in the comparative.
Guided practice (30 minutes): The researcher provided the students with several
sentences from the textbook’s unit on waves, and the students had to analyze the sentence. The
students were given:
1. “If waves hit a barrier three times in a minute, they transfer an certain amount of
energy to the barrier. If waves of the same amplitude hit a barrier nine times in a
minute, they transfer more energy in that minute” (McDougal, 2012a, p.188).
2. “If you measure a wave at a point farther from the source, you measure less energy”
(McDougal, 2012a, p.189).
3. “If you move the end of a spring toy up and down, a wave also travels along the
spring” (McDougal, 2012a, p.179).
As guided practice, the researcher had the students read through each statement and either from
mental recollection or from the KWHL chart answer the following questions:
1. What do I know about the transfer of energy of waves?
2. What do I know about a wave’s amplitude?
3. What do I know about measuring a wave?

4. What do I know about how waves travel?
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Once the students answered these questions, then the researcher provided the students with
another set of questions for Sentences 1 in order to gain comprehension of the microstructures as
they relate to abstract science concepts, because the idea expressed in number one is more
complex than the ideas in sentences two and three, which were answered after the first set of
questions.

1. How much transfer of energy occurs when a wave hits a barrier?

2. Why is more energy transferred if waves of the same amplitude hit a barrier nine times?
Once the students answered the questions, the researcher explained the importance of
understanding sentences and the information they convey because they can be important pieces
of information about the content.

After modeling how to identify, construct, and analyze comparative statements, the
researcher provided the students with the construction:

1. A sound wave travels faster through than through , but

slower through

2. has greater force than , but not

The researcher guided the students through the fill-in-the-blank comparative construction.
Additional guided practice was provided for ELs.
Independent practice (10 minutes): The students were provided with the following
comparative and conditional statements and questions for independent practice.
1. “Particles in hot air move faster than particles in cold air” (McDougal, 2012a, p. 190)
a. What does this statement tell us about the speed of a wave?
2. Waves usually travel slower in dense objects than in dense liquids.

a. Why do waves travel slower in dense objects?
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3. “Waves travel faster in solids than in liquids, and faster in liquids than in gases”
(McDougal, 2012a, p. 190).
a. What does the medium have to do with the speed of a wave?
4. 1If you cover a ringing phone with a glass jar, you will not hear the phone ring.
a. Why can’t you hear the phone?
b. What do sound waves need to travel?

Language support for ELs: The researcher used leveled questions (i.e., yes/no, one word
responses, choice responses) as an instructional strategy to prompt the students to content-area—
based answers (Nutta et al., 2014). She also used translations of instructions and vocabulary.

Materials used:

e Vocabulary handout with definition and translations
e Fusion science textbook

e Researcher-created PowerPoint

e Comparison and contrast graphic organizer

e White board and markers

Notes on discussion: When students, both ELs and nonELs, were asked leveled questions
to scaffold complex concepts, the students were able to answer questions correctly.

Notes on intervention: Students needed more time for independent practice, but the
textbook was poor in comparative statements, so the students were exposed to more conditional

statements than comparative statements.

Phase VI: Using Strategies Before and During Reading

Objectives: The objectives for this phase were to obtain the post-test results from all
students in the study and to obtain the pre-test scores for the electromagnetic waves unit test.
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Background knowledge activation/ Review (times varied by period see note on
intervention):
Modeling: There was no modeling or guided practice during testing.
Independent practice: Students took the post-test on sound waves and the pre-test on
electromagnetic waves.
Language support for ELs: The only language support provided to ELs during this phase
was translation of the directions.
Materials used:
e Sound waves post-test
¢ Electromagnetic pre-test
Intervention notes: For Phase VI, the researcher administered the sound waves post-test
(see Appendix M) and the electromagnetic waves pre-test (see Appendix O). The students took
between 25 and 40 minutes to complete the tests. Once all the students had finished the tests, the
researcher reviewed text features, text structures, discourse markers, conditional statements, and
comparative statements for the remainder of the period. The students in second period took 30
minutes to complete the test, so the researcher reviewed with them for 20 minutes. The students
in third period completed the test in 25 minutes, but the teacher asked us to allow the students to
prepare for their science project, so the researcher did not get to review with this period.
Students in fifth period took 40 minutes to complete the tests. It took them longer to settle down

after lunch where they took part in a performance.

Phase VII: Using Strategies to Read and Write About Science

Objectives: The objectives of this phase were to identify comparison and contrast

macrostructures, using the subject-by-subject organization, and to analyze complex sentences.
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Background knowledge activation/Review(5 minutes): Using page 198, the researcher
reviewed comparative statements, discourse markers, and conditional statements. As a review of
the use of strategies, the students were asked two questions that could be answered by looking at
the text features.

1. How do electromagnetic waves travel?

2. Define radiation.

Modeling (10 minutes): Because the article selected for this phase of the study had
vocabulary that was obtained from another source outside of the textbook, the researcher
explicitly defined the vocabulary word and provided the students with a simpler definition for
each word in a vocabulary handout. After the researcher had provided all students with the
vocabulary handout, she reviewed key vocabulary in the article the students were going to read
for class (i.e., biomagnetism, compass, electromagnetic radiation, faraday cage, magnet, and
migration).

Once the students had the vocabulary handout, the researcher handed out The Effects of
Electromagnetic Waves on Birds (see Appendix H). The researcher gave the students some
background information about the topic in the article and instructed the students to read the
questions, use text features to understand the organization of the article, read the article, and
highlight the key points that help answer the questions. The researcher gave the students five
minutes to scan the article and become familiar with the organization. She asked the students to
share their analysis of the structure of the text. The students provided two valid observations of
the text: (1) The heading indicated that the article was going to talk about electromagnetic waves,
and (2) the bolded font had all the vocabulary from the list on the article. This observation was

accurate since the article itself did not have a lot of text features. She then instructed the students
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to read along with her, and she modeled think-aloud as she read the text. The researcher used the
highlighted version of the article (see Appendix H) to put on the overhead to show how the
reader interacts with the text in order to gain text comprehension.

Guided practice (10): The article has several questions after the end of the article, so
students were instructed to answer those questions. The researcher guided the students through
the first two questions. She read the question aloud, through think-aloud thought about what the
question was asking her, and then modeled going back into the text to find a response or support
for a response. The researcher reviewed the answers with the students and discussed text parts,
such as the thesis and topic sentences, and explained their purpose in text. For ELs, guided
practice was approximately 20 minutes.

Independent practice (15 minutes): The article has a secondary section defining
electromagnetic radiation, so students were tasked with reading this portion independently and
answering the questions that followed. As he students were engaged with the text, the researcher
walked around and helped the students who needed help.

Modeling (10 minutes): After the students completed the rest of the seven questions in the
article independently, there were 10 minutes left of class, so the researcher introduced the
students to complex sentences, focusing on complex sentence structures that begin with a
subordinating conjunction. For example, when light shines on a surface, it can reflect off the
surface. When the researcher analyzed the microstructures used in the textbook, the researcher
found that for complex sentences the author used complex sentence constructions that began
with subordinate clauses such as when and as. For example, “When the particles are more
densely packed, they resist motion more” (McDougal, 2012a, p. 190) and “As the wave travels

through more of the medium, more energy is lost to the medium” (McDougal, 2012a, p. 188).
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For this phase, the researcher focused only on complex constructions beginning with when and
as. The researcher modeled through think-aloud the analysis of the surface code of the following
sentence:
1. “When the particles are more densely packed, they resist motion more” (McDougal,
2012a, p. 190)

2. “As the wave travels through more of the medium, more energy is lost to the medium”
(McDougal, 2012a, p. 188).

3. “As each wavefront moves farther from the source, it becomes larger” (McDougal,
2012a, p. 189).

The researcher explained how the subordinating conjunctions when and as express cause
and effect relationships between the two clauses.

Language support for ELs: The researcher used leveled questions (i.e., yes/no, one word
responses, choice responses) as an instructional strategy to prompt the students to content-area—
based answers (Nutta et al., 2014). She also used translations of instructions and vocabulary.
She provided ELs with a list of vocabulary words with simplified definitions and translation.

Materials used:

e Vocabulary handout with definition and translations
e Fusion science textbook
e Researcher created PowerPoint
o Article: The Effects of Electromagnetic Waves on Birds
e White board and markers
Notes on discussion: The non-EL students interacted with the text well. They were more

interested in interacting with this text than the information from the textbook. When the
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researcher reviewed the questions, she realized that the students struggled with question 5 the
most. Question 5 required students to infer and justify. For this question, the researcher provided
guided instruction.

Notes on intervention: The students were able to complete the article, which served as
independent practice of text structures analysis and provided insight onto their comprehension of
the text. After the students had completed the article, there were ten minutes left of the period,
which was enough time to introduce the surface code analysis of complex sentences beginning
with when and as. The students did not have time for guided practice or independent practice of

complex sentences.

Phase VIII: Analyzing Text for Evidence in Macrostructure and Microstructures

Objectives: The objectives for this phase were to use knowledge of text structures to
complete the comparison and contrast graphic organizer for essay writing and to analyze the text-
based meaning of complex sentences needed for writing a comparison and contrast essay.

Background knowledge activation/Review (15 minutes):To review complex sentences, the
students were given the same two sentences from the previous phase (sentence three was not
included because it used the same question pattern as number two), but students were asked
questions to reveal the deep meaning of the sentence.

1. “When the particles are more densely packed, they resist motion more” (McDougal,

2012a, p. 190)
a. What happened to particles when they are packed?
b. Do they move fast? Or do they move slow?
2. “As the wave travels through more of the medium, more energy is lost to the medium”

(McDougal, 2012a, p. 188).
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a. What impacts the transfer of energy?
b. Does it make a difference if the medium is solid, liquid, or gas?
c. Ifit does make a difference, explain why.

Once the students answered these questions, they were given another concept to review:
discourse markers. To review discourse markers, the researcher provided the students with a list
of discourse markers and instructed them to put them into one of three categories: comparison,
contrast, or conditional. Examples of the words included in the list were although, when, but,
also, if, like, as, etc. After 10 minutes, the researcher reviewed the answers for the questions and
engaged the students in discussion about the deep meaning of complex sentences using as and
when (see notes on discussion at the end of this phase description).

Modeling (15 minutes): The students had already used the graphic organizer several times
and received ample researcher guidance, so for this phase the researcher spent less time on
modeling this strategy and more time modeling extracting information to compare. Since
electromagnetic waves and sound waves were presented in two different chapters, the students
were tasked with going back and forth between chapters. The instructor modeled writing down
the current content knowledge on sound waves and electromagnetic waves on two separate
columns. The researcher modeled asking questions to recall information about the content. For
example, the researcher asked, “How fast do waves travel?”” and a student blurted, “That depends
on the type of wave.” The researcher took that response and asked the follow up question,
“What different types of waves are there?”” The researcher used this approach to generate two
pieces of information for each subject. The researcher added these two points of comparison onto
comparison and contrast graphic organizer and added examples of each. She then shared a

comparison and contrast essay she had constructed to model the use of discourse markers and
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macrostructure using the topic of electromagnetic waves and sound waves. The researcher
provided the students with a copy of the essay, projected the essay with review marks on the
overhead, and explained each part of the essay. The researcher purposefully used two points of
comparison and explanations that were more commonly found in ninth-grade textbooks to ensure
that when students were given independent practice to write their own essay, it would be original.

Guided practice (10 minutes): After modeling the use of the graphic organizer and
thinking aloud through the analysis of the essay, the researcher provided more guided practice to
students who did not have a good grasp of how to use the graphic organizer and how to identify
the structures. For ELs, the researcher provided more guided practice, leveled questions, and
simplified the task by giving them a series of questions that they could answer using the text.
The answers to those questions were ordered in a way that would allow students to add their
responses to the graphic organizer. For example, does a sound wave need a medium to travel?
Can an electromagnetic wave (EM) travel without a medium? The researcher showed the
students that the answers to these questions can be added to the graphic organizer and used to
compare sound waves and EM waves.

Independent practice (10 minutes): The researcher handed the students a compare and
contrast graphic organizer and tasked them with comparing electromagnetic waves and sound
waves independently.

Language support for ELs: The researcher used leveled questions (i.e., yes/no, one word
responses, choice responses) as an instructional strategy to prompt the students to content-area—

based answers (Nutta et al., 2014). She also used translations of instructions and vocabulary.
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Materials used:
e Vocabulary handout with definition and translations
e Fusion science textbook
e Researcher created PowerPoint
e Comparison and contrast graphic organizer
e White board and markers
Notes on discussion: The students struggled to identify the deeper meaning of these
sentences even with the questions to guide them. This provides insight into the students’ ability
to understand the deeper relationships or meaning that sentences carry in content-area text.
Notes on intervention: The majority of the students were allotted only 10 minutes to

complete their essay, but they needed more time.

Phase IX: Using Strategies for Reading Comprehension

Objectives: The objective for this phase was to independently practice using text
strategies for reading comprehension to provide a written response.

Background knowledge activation/Review (5 minutes): Since most of the students had
already the comparison and contrast graphic organizer comparing electromagnetic waves and
sound waves, the researcher reviewed how to use the graphic organizer to extract information for
writing by asking the students to look at their graphic organizers and provide one similarity and
one contrast between sound waves and electromagnetic waves.

Modeling (5 minutes): The researcher used the students’ response to create one cohesive
sentence of a microstructure already taught in the intervention using both the similarity and the
difference in the sentence. For example, Although electromagnetic waves and sound waves can
travel though a medium, electromagnetic waves can also travel without a medium. To aid in the
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writing process, the researcher wrote several comparison discourse markers on the board so that
students would have a point of reference when they were writing their own structures.

Guided practice: The researcher walked around the room, observing students. Once she
observed a student struggling with writing (e.g., the student was looking at the paper and not
writing or the student asked for help), the researcher provided the student with guided practice.
The guided practice was not provided to the entire class during this period, only to those students
who were struggling with the writing or students who asked for assistance.

Independent practice (40 minutes): The students worked on their essay.

Language support: The researcher provided the ELs with leveled questions and
translation.

Materials:

e Science textbook
e Notebook paper
e Pen or pencil

Notes on discussion: This phase focused on writing, so only minor discussions took place
as a group, and individual discussions were forms of corrective feedback from the researcher to
the students regarding their writing.

Notes on intervention: Because students did not have ample time to write their responses
during the previous session, the researcher dedicated this session to writing. She wanted the
students to be able to use the strategies and content learned and practice writing an effective
response comparing both concepts, since the textbook used in the class did not explicitly provide

the students with such detailed comparisons. As the students wrote their responses, she walked
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around working with students as needed. She looked at their drafts and provided explicit
feedback. A student writing sample was added to Appendix H.

Observations: As the researcher walked around, she noticed one trend in student writing.
She noticed that some students, despite the graphic organizer with the relationship between ideas
delineated, referred to the textbook and mimicked the style of writing the textbook used, which
lacked cohesion. When the researcher asked those students to make sure that they included some
of discourse markers written on the board to establish relationships with ideas, they were able to
easily add connections to simple concepts that were explicitly distinguished in the book but
struggled with connecting the more abstract concepts. This observation supports the assertions
by Chambliss (1995) that the text students read influences their text writing patterns. This
observation also has implications for the need for more cohesive texts to provide students with a

way to access deep conceptual relationships between abstract concepts.

Phase X: Post-Testing

Objectives: The objectives for this phase were to collect performance information on
three measures: reading comprehension, sentence comprehension, and content learning.

Background knowledge activation/Review: There was no review or background
knowledge activation during this phase.

Modeling: There was no instructional modeling during this phase.

Guided practice: There was no guided practice during this phase.

Independent practice: Students had to independently take several assessments. They had
the entire class period to complete the tasks.

Language support: The researcher provided ELs with translations of directions.
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Materials:
e REGENTS reading comprehension test
e TOAL sentence comprehension sub-test
e Science unit tests: delayed sound waves test and electromagnetic waves post test.

Notes on discussion: No discussions took place during this phase.

Notes on intervention: The students took their first post-test, the sound waves post-test,
during Phase VI. During the first day of the post-testing phase, the researcher administered the
REGENTS post-test (see Appendix D). She instructed the class to follow along as she read the
instructions on the inner page aloud. Once the researcher finished reading the instructions in
English, she read a translated version of the instructions aloud, and she instructed the students to
perform their best. Some students asked the researcher to translate the questions on the text, and
she instructed them to try their best.

On the second day of the post-testing phase, the researcher administered the TOAL
Sentence Combination sub-test (see Appendix J) first in order to read the directions of how to
combine sentences to the class, and provide the instruction in Spanish. She informed the
students that they had the entire period to finish the TOAL, but that after 25 minutes she would
administer the science pre-test, and they had the entire period to do both exams. The students
took all period since this time the science post-test was composed of 16 questions—six questions
on electromagnetic waves (see Appendix P) and 10 questions on sound waves (delayed post-test)

(see Appendix N).

Materials

Several materials were used in this study.

1. The school’s adopted science textbook, Fusion (McDougal, 2012a).
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2. Manipulated text (see Appendix H)

3. Comparison and contrast graphic organizer (see Appendix H)
4. Science unit test (see Appendices L—P)

5. TOAL-4 sentence subtest (see Appendices I and J)

6. Sentence combination rubric (see Appendix K)

7. REGENTS pre-test and post-test (see Appendices C and D)

8. Reading/writing rubric (see Appendix E)

Researcher

To ensure that adequate attention was given to macrostructures and microstructures, the
researcher, a certified teacher in English for grades 6-12 and with ample experience in teaching

ELs, conducted all sessions of the intervention for the treatment group.

Teacher Meeting

Before beginning the study, the researcher emailed the participating teachers to discuss
ways to collaborate, but the teachers were on vacation over the summer and were not going to be
back until August. In August, the researcher met with the teachers to obtain information
regarding the science unit, lesson plans, pacing, and the materials the teachers used to teach (i.e.,
additional resources). At the meeting, it was evident that the teachers were compliant and
cooperative, but they were not interested in collaborating with the researcher. The researcher
met with the teachers in the intervention group every week to ascertain pacing of the science
content to ensure that the teachers had not begun a new unit. By keeping track of their pacing,
the researcher was able to administer the science content pre-tests and post-tests for the units on

sound waves and electromagnetic waves. The researcher met with the teachers in the

113



comparison group only during the assessment phase of the study and four occasions when the

researcher observed the science classes in the comparison group.

Assessment Phases

There were two major assessment phases for this study, a pre-test phase and a post-test
phase. During pre-testing, students in both groups took the REGENTS, TOAL-4, and the unit
test over the course of two days during science class. Post-testing was conducted in the same
fashion as pre-testing—all assessments given over the course of two days. Administration of
assessments was done by the researcher, the researcher’s assistant (a doctoral student), or both.
All of the pre-tests were administered by the researcher. One post-test was administered by the
research assistant because the researcher was administering a post-test to the comparison group

during the same time of day.

Pre-testing

The pre-test was administered to all students (in both groups) who were present during
the pre-testing dates that were set and agreed to by the classroom teachers prior to the beginning
of the study. First, the students took the REGENTS pre-test (see Appendix C) on day one of
intervention. Although when the Regents is administered officially, the students are given 60
minutes, plus an additional 10 minutes prep time, students were given one class period to
complete the REGENTS or as much of it as possible. Day 2, the students took a 10-question unit
pre-test on sound waves (see Appendix K) and 15 questions of the sentence combining subtest of
the TOAL-4 (see Appendix H). On day 8, the students took an electromagnetic waves pre-test

(see Appendix N).
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Post-testing

Day 16, students in the comparison group took the REGENTS post-test, and day 17
students in the intervention group took the REGENTS post-test (see Appendix D). Students who
were present during pre-testing participated in post-testing during the post-testing dates. Just like
the pre-test, students were given one class period to complete the REGENTS or as much of'it as
possible. Then on day 18, both groups took the 15 questions of the sentence combining subtest
of the TOAL-4 (see Appendix I) and the post-test on Electromagnetic waves (see Appendix O).
The students took the post-test for sound waves day 8 (see Appendix L), and they took the

delayed post-test on sound waves day 18 (see Appendix M).

Instructional Lessons

All instructional sessions for both the comparison and the experimental group were
conducted during eighth-grade science classes. There was no instruction on text structures for
the comparison group. The time frame of the study was determined by the amount of time that it
takes to complete one structure unit (e.g., comparison and contrast) in the eighth-grade science
curriculum, typically 8-12 weeks. For this study, the structure unit encompassed two science
topics, sound waves and electromagnetic waves. To measure content learning, the classroom
teacher in the treatment group taught the curriculum as typically done, and to measure the impact
of instruction on text structures, the researcher taught the text structures two days out of the week.
By comparison, the comparison group received science content through typical class instruction
as taught by the classroom teacher.

Before starting the intervention, the researcher administered pre-tests over a two-day
period, beginning with the REGENTS on the first day and the TOAL-4 and unit test on the

second day. The time spent on pre-testing and post-testing was not counted toward time spent on
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intervention. The intervention comprised 10 instructional lessons. Every instructional lesson
used the Gradual Release of Responsibility model (Pearson & Gallagher, 1983), where the
researcher demonstrated how to identify, analyze, and comprehend text structures and then
gradually relinquish responsibility to the students in an attempt to make them independent
learners. As prescribed by the Gradual Release of Responsibility model, this intervention
targeted the comparison and contrast macrostructure and three targeted microstructures
(comparative statements, complex sentences, and conditional statements), guided instruction,
collaborative learning (both whole class and small group), and independent work. Descriptions

of the intervention and fidelity are located in Appendix G.

Fidelity

To safeguard the fidelity, the fidelity of implementation was assessed by a doctoral
assistant in the same program as the researcher, using a fidelity checklist constructed by the
researcher for this protocol (see Appendix F). The trained doctoral assistant was present in all
sessions at the school for two out of the three class periods of intervention. The researcher
adhered to the intervention protocol 99% of the time, with the exception of the omission of using
a graphic organizer to diagram complex sentence structures during Phase VII (see Appendix F).

In addition to using the fidelity checklist, the researcher safeguarded fidelity by taking
informal notes on observations and keeping a daily log of when the intervention was
implemented, how it was implemented, and how the students reacted to the intervention. The
informal notes were used to provide informal observation data about the implementation.

The study was conducted at a local middle school with three teachers, one of whom had a
class period as part of the treatment group and another class period as part of the comparison

group. Due to this and to the fact that the three teachers are part of the same local middle school,
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it is not possible to assert that no part of the intervention approach was present in the comparison
groups. The teachers, however, were asked not to use any of the intervention approaches during
the study. The researcher observed four science classes of the comparison group—two classes
with teacher one and two classes with teacher two. During the four observations, the teachers

did not use any of the instructional strategies from this protocol.

Variables

There are several variables in this study. The dependent variables for analysis are the
students’ scores on sentence comprehension, scores on reading comprehension, and scores on
science unit test. The independent variables include student designation (EL or non-EL), group
designation (intervention group or comparison group), and language proficiency scores among

ELs (CELLA scores) and the 2013 FCAT scores.

Data Analysis

To establish test-retest reliability on the REGENTS reading scores, the researcher used a
Cronbach’s coefficient alpha, which indicated the average correlation among the items of the
scale (Pallant, 2010). To statistically control for the effect of literacy as indicated by FCAT
scores of the 2014, the researcher used an Analysis of Covariance (ANCOVA) to determine the
effect of literacy scores as established by the FCAT on the students’ test results on the reading
comprehension test, science content unit test, and sentence combining subtest. Similarly, the
researcher used an ANCOVA to determine the effect language proficiency has on the reading
comprehension test, science content unit test, and the sentence combining subtest; for this

analysis the researcher used the CELLA scores. Lastly, to answer the research questions, the
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researchers used a Multivariate Analysis of Variance (MANOVA) to compare the intervention

group and the comparison group on several different, but related, dependent variables.

Limitations

The potential limitations to this study are related to the research design, sample selection,
length of intervention, instrumentation, and participants. There are threats to both internal
validity and external validity. First, because the researcher did not randomly select participants,
there is a possibility for interaction of selection and a possibility of regression, which threaten the
internal validity of the study. However, the researcher did randomly assign treatment to class
periods in order to reduce the likelihood of this threat and the threat of regression. The
researcher cannot make general assumptions about eighth-graders or ELs since the sample was
small and restricted to one location. The study was limited both by its location and by the
science curriculum used. In addition, because the researcher administered the intervention, there
was a possibility of stimulus characteristic and setting limitation. The study was limited by who
administered the intervention and the researcher’s knowledge of language. Further, the study
was limited because of the amount of time spent on interventions. Because using text structures
to aid in reading comprehension and content learning was a cognitive strategy, students needed
extensive amounts of time to learn the strategy and apply the strategy. Thus, the 450 minutes
spent on intervention was not enough time for students to understand the effectiveness of using a

reading strategy (Ehren, 2008).

Summary

This chapter presented the research design for this study and the data analysis to be

discussed in greater detail in chapter 4.
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CHAPTER 4: DATA ANALYSIS

This study investigated the impact of teaching macro-text structures plus micro-text
structure on content learning, reading comprehension, and sentence combination in eighth-grade
science classes. This chapter delineates the analysis of the data collected to answer research
questions. This study used a non-equivalent group pre-test—post-test quasi-experimental design.
To answer the research questions, the researcher used Repeated Measures Analysis of Variance
and a regression.

This chapter is organized in the following manner:(1) description of participants; (2)
description of time spent on intervention; (3) missing data; (4) description of the assessments and
grading;(5) Inter-rater reliability; (6) an analysis of data per question; and (7) a discussion of the

findings.

Description of Participants

The participants of this study were eighth-grade students in science classes at the
participating middle school. A total number of 115 students participated in the study. However,
due to missing data, 10 participants were excluded, resulting in a final total of 105 participants.
The demographic sample of participants in the study was composed of 93 Hispanic students, 18
Caucasian students, and 4 African-American students. Sixty-five girls and 50 boys participated
in the study. Fifty-four students were in the treatment group, and 61 in the comparison group.

The students were in six different science classes, with one of three science teachers. There were
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three classes assigned to the treatment group and three assigned to the comparison group. The

groups were unequal in size and language proficiency.

Description of Intervention

Several factors altered the initial proposed timeline for the intervention. Because of
grade-level science testing, benchmark testing, and school days off, the time spent on
intervention was approximately 7.50 hours (450 minutes), with approximately 3.5 hours (215
minutes) spent on pre- and post-testing. Descriptions of the instructional phases of the
intervention are delineated in Appendix G and a narrative of phases was provided in chapter 3.

During the course of the intervention, the student population in the study changed. Some
of the students that began the intervention did not finish because they either transferred to
another school or they moved to another science class. In this study, there were no students who
moved from the treatment group to the comparison group. However, there were students who
moved before the post-test or moved into the class after the pre-test. Similarly, some of the
students were transferred from another school into either the treatment or comparison group after
the study began. For instance, 37 of the participants were excluded from the reading
comprehension analysis because they were either missing the pre-test or the post-test. Also, 43
of the participants were excluded from sentence comprehension measure due to missing data.
Last, only 66 participants were included in the electromagnetic waves quiz and only 71

participants were included in the sound test.
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Description of Assessment and Rating

English Language Arts REGENTS

The English Language Arts eighth-grade REGENTS’ exam was scored using a five point
scale (see Appendix E). The written responses were scored holistically. Students received a
score of a five if their responses addressed the question completely, showed thorough
interpretation of the text, made connections to real life, elaborated on ideas clearly, used relevant
and accurate information and examples from the text, organized ideas logically, used appropriate
transitions or other devices, and used varied sentence structures with some above—grade-level
vocabulary (ELA REGENTY).

Students received a score of four if their response answered some of the question,
addressed some essential elements of the text, demonstrated literal interpretation of the text
mainly, provided some examples and details from the text, contained minor inaccuracies in
interpretation of the text, attempted to organized the response logically, and used simple
sentences with predominantly basic vocabulary (ELA REGENTS).

Students received a score of three if their response answered only part of the question,
addressed few essential elements of the text, demonstrated gaps in understanding of the text,
made some connections with little elaboration or development, provided few examples and
details from the text, showed an attempt to organize their response, and used simple sentences
and basic vocabulary predominantly (ELA REGENTS).

Students received a score of two if their response fulfilled some requirement of the
question, addressed basic elements of the text with little support to demonstrate complete

understanding of the text, included some inaccurate details, provided very little support from the
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text, showed little organization, and used simple sentences, minimal vocabulary, and fragmented
thoughts.

Students received a score of one if their response answered only part of the question,
demonstrated only partial understanding of text, provided little or no text-based evidence, made
no connection, included inaccurate information, lacked focus, focused on minor details, showed
little organization, used minimal vocabulary, and indicated fragmented thoughts (OAS).
Students received a score of zero if they did not answer any of the questions or the response is
completely incorrect, incoherent, or inaccurate (OAS). For this study, Regent scores were given
holistically. All scores were added up, and then divided by three to provide an overall score for
analysis. Students could not score a half point, such as a 2.5, so any student whose score had a

decimal point received a score to whole number.

CELLA

The anchor points used in the CELLA have specific descriptors of the student’s language
ability in all four language domains, but for this study, the focus is on reading and writing. The

descriptors for the each anchor point for reading are described in Table 3.
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Table 3: CELLA Reading Anchor Points

Anchor point

Points

Description

Anchor Point 1

Anchor Point 2

Anchor Point 3

Anchor Point 4

Anchor Point 5

620

660

700

740

780

A student can decode short words, recognize most common sight
words, understand the basic concept of print, read simple
sentences and respond to some questions regarding text meaning
(ETS, 2005).

A student can independently read short passages on an array of
topics in simple language, and can answer explicit and literal
questions regarding the text (ETS, 2005).

A student can independently read text written using simple
language with fluency, answer explicit and implicit questions
regarding the text, read short passages written in moderately

complex language, and answer some comprehension questions
(ETS, 2005).

A student can read moderately complex text with complete
comprehension, read more complex text with partial
comprehension, and make simple inferences of complex text
(ETS, 2005).

A student can use vocabulary and syntactic knowledge to
distinguish subtle differences in meaning, read linguistically
complex text with adequate comprehension, answer questions
requiring synthesis of text, inference making, identification of
important details, and finding the implied main idea (ETS,
2005).

The anchor points on the CELLA for writing are described in Table 4.
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Table 4: CELLA Writing Anchor Points

Anchor point Points Description

Anchor Point 1 620 A student demonstrates understanding of the relationship between
some phonemes and graphemes, and writes dictated words and
letters with some errors.

Anchor Point 2 660 A student demonstrates knowledge of phonics, and is able to write
dictated words with accuracy as well as generate original
description and interrogative sentences with appropriate
punctuation (ETS, 2005).

Anchor Point 3 700 A student can write original narrative and descriptive paragraphs
using basic vocabulary and with errors that may interfere with
communication.

Anchor Point 4 740 A student can write narrative, descriptive, and personal opinion

paragraphs using adequate vocabulary but with grammatical errors
or distinguished by the use of simple sentence structures to avoid
errors. A student at Anchor Point 4 is developing his or her
writing ability in other genres, such as comparison and contrast.

Anchor Point 5 780 A student can write paragraphs in an array of genres with well-
developed vocabulary, control of grammar and conventions, and
usage of advanced grammatical structures (ETS, 2005).

The CELLA scores were collected to use as covariates; however, using one CELLA score
(i.e., oral, writing, or reading) over another CELLA score resulted in an insignificant covariate
for reading comprehension. When the three scores interacted with group, it was then that the
CELLA became a significant covariate for sentence comprehensibility F(1, 24) =4.71, p <.05
and it accounts for almost 27% of the variance. Similarly, there was a significant interaction
between group and sentence comprehensibility when controlling for CELLA reading scores [F(1,
24)=4.82, p <.05, 1= .271] and also when controlling for CELLA writing scores [F(1, 24) = 5,
p <.05,1>= .277]. These results must be interpreted with caution because there is a large
disparity between students in the comparison group who had CELLA scores (N = 8) and those in

the treatment group with CELLA scores (N = 17).

124



TOAL: Sentence Combination Subtest

The TOAL Sentence Combination subtest had 30 questions (see Appendix H for pre-test
and Appendix I for post-test). The exam was divided into 15 questions each to fit into the time
constraints of the classroom. The students were given the first 15 questions for the pre-test and
the second 15 questions for the post-test. The exam was designed to progressively become more
complex, so for analysis purposes the sentence problems were paired up after the exams were
administered. The sentences were paired up using two steps: (1) the number of words provided
for students to combine, and (2) the number of sentences provided for students to combine. For
instance, if a problem on the pre-test had 16 words and three sentences to combine, it was paired
up with a problem that had 16-19 words and three sentences to combine. The number of ideas to
combine became the crucial measure of comparison.

Each of the sentences was given four scores: (1) sentence type, (2) grammar, (3)
comprehensibility, and (4) logical order (see Appendix J). First, the sentences were analyzed for
sentence structure (see Appendix D). Second, the sentences were analyzed for grammar and
coded for any errors. Third, the sentences were analyzed for comprehensibility. Essentially, the
researcher wanted to know whether the sentences were easy to understand and whether the
meaning was clear. Last, the students were given a logical order score. The researcher looked at
word arrangement and idea logic, whether the student arranged the ideas logically and used
appropriate conjunctions to express ideas effectively. In addition, the researcher took into
account a student’s use of the sample sentences. If the student did not combine the sentences but
did change the order of ideas, the student was evaluated for sentence combination, because he or

she did show intent to combine sentences but did not fully combine the ideas.
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Inter-Rater Reliability

The reading comprehension REGENTS exams were graded by three raters. One rater
was the researcher for this study. Another rater held a Bachelor of Art in English Literature and
was a student writing coach at a private university. The third rater was a doctoral student at a
large metropolitan university in the Department of World Languages. Each rater scored each
short and extended response in the REGENTS exam independently. There was very good

internal consistency between the raters [ r¥ = .92].

Statistical Measures

Two statistical measures were used to analyze the data: (1) Repeated Measures Analysis
of Variance (ANOVA), and a (2) Regression. Each statistical measure has its own set of

assumptions that must be met in order to avoid making incorrect analyses of the data.

Repeated Measures ANOVA

A repeated measures ANOVA was used to analyze the reading comprehension scores,
both science content exams, and the paired sentence combination scores. A repeated measures
ANOVA requires the assumption of sphericity: “The variance of the population difference scores
for any two conditions are the same as the variance of the population difference score for any

other two conditions” (Pallant, 2010, p. 253).

Regression

A Bivariate Linear Regression was used to predict reading comprehension scores.
According to Pallant (2010), the sample size for a regression should be about 15 participants per
predictor; there are at least 15 participants per predictor. In addition, several assumptions must

be met in order to use the regression. First, the dependent variable is normally distributed in the
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population for each level of the independent variable. Second, the population variances of the
dependent variables are the same for all levels of the independent variable. Third, the cases
represent a random sample from the population and the scores are independent of each other’s

scores from one individual to the next.

Results

In this chapter, the data were analyzed according to each research question. Each

question is delineated and followed by an analysis of the data as it pertains to each question.

Research Questions

Question 1: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ and non-ELs’ science content learning as measured by unit
test in three inclusive science classrooms?

To measure the impact explicit instruction of macro-text structures plus micro-text
structures had on science content learning, the researcher used a repeated measures test for the
pre-test, post-test, and delayed post-test for the sound waves unit tests. The results indicated that
there was a significant effect over time F(2,128) = 20.30, p < .05, and this effect accounts for
approximately 24% of the variance over time (see Table 5 for descriptive data on means and
standard deviations). Although there was a significant effect over time, there was no significant
difference between groups F(1, 64) =1.17, p >.05, accounting for less than 2% of the variance in
score. Further, there was a significant interaction effect between sound scores and group

F(2,128) =4.3, p < .05, accounting for approximately 6% of the variance.
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Although the difference between groups was not statistically significant, the students in

the treatment group retained science information over time as measured by a delayed post-test

where as students in the comparison group regressed close to their pre-test score.

Table 5: Sound Waves Test Descriptive Statistics

Test Treatment group Comparison group Total

N M (SD) N M (SD) N M (SD)
Sound pre-test 33 2.5(1.2) 33 32(1.7) 66 2.8 (1.5)
Sound post-test 33 3.9(1.3) 33 45(1.4) 66 4.2 (1.4)
Sound delayed post-test 33 3.9(1.2) 33 34(1.5) 66 3.66(1.4)

Figure 1 depicts the sound waves test pre-test to delayed-post trajectory.
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Figure 1: Sound Waves Group Comparison

In addition to the sound wave unit tests, the researcher administered a pre-test and post-
test for a unit on electromagnetic waves. The researcher found that there was a significant
difference in pre-test and post-test of electromagnetic wave test F(1,69) =.35, p <.05,
accounting for almost 15% of the variance. However, there was no difference between groups
F(1,69)= .31, p> .05 and it explained less than 1% of the variance in score. In addition, there
was no interaction effect F(1, 69) =.31, p >.05; it, too, accounted for less than 1% of the
variance in score (see Table 6 for descriptive statistics, mean and standard deviation). This may

be due to the brevity of the exam—only six questions.
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Table 6: Electromagnetic Waves Descriptive Statistics

Test Treatment Group Comparison Group Total

N M (SD) N M (SD) N M (SD)
EM Pre-test 34 3.1(1.6) 37 3.2(1.7) 71 3.1(1.7)
EM Post-test 34 3.8(1.7) 37 4.1(1.7) 71 39(1.7)

Question 2: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ and non-ELs’ reading comprehension as measured by the
English Language Arts eighth-grade REGENTS in three inclusive science classrooms?

To determine whether explicit instruction of macro-text structures plus micro-text
structures have an impact on reading comprehension, the researcher used a repeated measure test
and found that there was a significant difference in reading comprehension pre-test and post-test
F(1,77) =4, p <.05, which accounts for almost 6% of the variance in scores. Although there
was a significant difference in reading comprehension scores, there was not a significant
difference between groups F(1,77) = .23, p > .05, accounting for less than 1% of the variance in
score. Further, there was a significant interaction effect F(1, 77) = 14.9, p < .05, accounting for
16% of the variance in score (see Figure 2 for graph of interaction and see Table 7 for descriptive

statistics, mean and standard deviation).

Table 7: REGENTS Descriptive Statistics

Test Treatment Group Comparison Group
N M (SD) N M (SD)

REGENTS Pre-test 39 1.6 (.7) 40 2.0 (.8)

REGENTS Post-test 39 1.7 (.8) 40 1.5(.7)

130



Estimated Marginal Means of MEASURE_1

i Group

— Treatment Group
— Comparison Group

1.907
1.807

1.705 \ ‘_‘__/"

1.60 a

Estimated Marginal Means

1.507

1.407]

I
1 2

ReadingComprehension

Figure 2: REGENTS Results Group Comparison

Figure 2 illustrates the change in scores from pre-test to post-test for each group. The
means for the comparison group declined drastically from pre- to post-test while the means for
the treatment group increase moderately from the pre- to post-test. This may be due to the
differences in text. Although the comprehension questions were parallel for extended response,
the reading selections for the pre-test were fiction (narratives) while the reading selections for the
post-test were nonfiction (expository). This would also suggest that the decline should be

evident in both groups, yet the treatment group improved even with the different text selection.
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Question 3: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ and non-ELs’ sentence comprehension as measured by the
TOAL-4 in three inclusive science classrooms?

To analyze the impact of explicit instruction of macro-text structures plus micro-text
structures on sentence comprehension, the researcher paired up sentences by word count and
number of ideas given for combinations to have an equivalent pre-test and post-test. Then the
researcher combined the four scores of sentence combination (sentence type, grammar,
comprehensibility, and logical order). The researcher then conducted repeated measures for
sentence combination and found a significant interaction between sentence combination score
and group F(1,70) = 7.51, p < .05, which accounts for almost 10% of the variance in score (=
.097). Although there was a significant interaction between sentence combination and group,
there was no significant difference between groups F(1,70) = .406, p> .05, accounting for less
than 1% of the variance in score (n°=.006) (see Table 8 for descriptive statistics, mean and

standard deviation).

Table 8: Sentence Combination Test (TOAL) Descriptive Statistics

Test Treatment Group Comparison Group
N M (SD) N M (SD)

Pre-test 40 19.40 (4.0) 32 18.23 (5.0)

Post-test 40 16.83 (5.6) 32 19.18 (4.3)
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Figure 3: Sentence Combination Group Comparison

Figure 3 illustrates the change in mean from the pre-test to the post-test for each group.
The treatment group in this case regressed. As illustrated in Figure 3, the scores for the
treatment group declined drastically from pre-test to post-test while the scores for the
comparison group increased moderately from pre-test to post-test. This may be due to the
complexity of the ideas the students had to combine. Although the sentences were paired by

word and sentence count, the complexity of ideas was not taken into consideration.
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Question 4: Can reading comprehension scores be predicted by the relationship between
sentence comprehension scores and reading comprehension scores in three inclusive science
classrooms?

Ho.(B1 = 0) Sentence combination scores cannot predict reading comprehension scores.

H;.(B1# 0) Sentence combination scores can predict reading comprehension scores.

To establish whether the relationship of sentence comprehension and reading
comprehension serves as a predictor for reading comprehension scores overall, the researcher
conducted a linear regression. There was a significant predictive relationship between reading
comprehension and the four components of sentence comprehension (sentence type, grammatical
error, comprehensibility and logical order of ideas) F(4, 74) = 3.20, p <.05. However, no
individual predictor significantly predicted the score for reading comprehension. In other words,
none of the four components of sentence comprehension scores (sentence type, grammatical
error, comprehensibility, and logical order of ideas) can predict reading comprehension scores.
The sum of all four components of sentence comprehension is calculated as one score, and
correlated with reading comprehension scores, there was significant predictive relationship
between reading comprehension and the sum of the four components of sentence comprehension
F(1,77)=4.2, p < .05, accounting for nine percent of the variance (+* = .091).

The relationship between sentence combination scores is explained using the following

regression formula: Y = B+ B1x — Y = .93 + .04 (the sentence comprehension score). Based on

the information, the researcher extrapolated that as sentence combination scores increased the

reading comprehension scores increased as well; thus, the null hypothesis was rejected.
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Table 9: Predictors

Model p
Constant 93
Sum of components .04

Question 5: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ science content learning as measured by unit test in three
inclusive science classrooms based on language proficiency CELLA Reading anchor scores?

To determine whether the ELs in the study followed the same patterns as the group of
participating students as a whole, the researcher analyzed only the ELs that had CELLA Reading
scores. The researcher analyzed the scores of the ELs with CELLA reading scores and separated
them by groups to conduct an ANOVA Repeated Measures analysis. Upon preliminary research
the researcher found a significant difference between Reading Scales, which were CELLA
Reading anchor points, F(2, 14) = 16.2, p < .05, accounting for 70% of the variance in score.
However, upon closer analysis the scores were influenced by two scores in anchor one. The
students in anchor one were part of different groups, which showed differences in mean (see
Table 10). The mean differences, in this case, could not be generalized because they were the
means of only two individual students. Because the scores of these two students were outlier
scores, they were omitted and the Repeated Measures was conducted again (see Table 10 and

Table 11).
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Table 10: Group Means for CELLA—Two Students in Anchor One

Measure Treatment group Comparison group
n=1  M(SD) n=1 M (SD)
Sound waves pre-test 4 5
Sound waves post-test 6 6
Sound waves delayed post-test 4 5

Table 11: Mean Differences for ELs by Groups

95% Confidence interval

Content learning Lower Upper
Group over time Mean SE bound bound
Treatment Group Pre-test 2.5 375 1.7 33
Post-test 3.6 322 2.9 43
Delayed post-test 3.8 334 3.1 4.5
Comparison Group Pre-test 2.4 .672 1.0 3.8
Post-test 3.0 576 1.8 4.2
Delayed post-test 2.6 598 1.3 3.9

Although there was no significant difference in Reading scales, there was a significant
difference between groups F(1, 14) =5, p < .05, accounting for 26% of the variance in score. The
results suggested that ELs in reading anchor three benefited from most explicit instruction of
macrostructures plus microstructures as their scores continued to increase even from post-test to
delayed post-test. It also suggested that ELs in reading anchor four were able to retain content
knowledge over time similar to their non-EL counterparts. When analyzing the means, the

treatment group performed better than the comparison group (See Table 10). In addition to a
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significant difference between groups, there was an interaction between reading scales and group
F(1, 14) = 24.8, p <.05, accounting for 64% of the variance in score. These results suggested
that the groups are changing differently over time (See Figure 4). Figure 5 depicts the
differences in score for pre-, post-, and delayed post-test for ELs according to their CELLA

Reading Anchor scores.
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Figure 4: Student Performance on Science Content Learning in Treatment Group Based on
Language Proficiency
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Figure 5: Student Performance on Science Content Learning in Comparison Group Based on
Language Proficiency

Question 6: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ reading comprehension as measured by the English
Language Arts eighth-grade REGENTS in three inclusive science classrooms based on language
proficiency CELLA writing anchor scores?

Since the REGENTS reading comprehension measure required students to demonstrate
comprehension in writing, the researcher used the CELLA writing anchor scores to identify the

impact of the intervention. The researcher analyzed the scores of the ELs with CELLA writing
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scores and separated them by groups to conduct an ANOVA Repeated Measures analysis. There
was no statistical difference between groups F(1, 14) =2.8, p > .05. Although there was no
difference between groups, the researcher found that the gains for REGENTS were significant

for writing scales F(2, 14) = 6.4, p < .05, accounting for 48% of the variance in score.
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Figure 6: Writing Scale Group Comparison

Figure 6 shows ELs’ performance on reading comprehension post-test separated by group
and CELLA writing anchors. Table 12 provides the descriptive statistics for student

performance on reading comprehension post-test separated by group and CELLA writing
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anchors. Initially, the participants in the treatment group began higher than the participants in
the comparison, and the treatment group maintained a higher score, with students in anchor two
and anchor four improving in the post-test while most students in the comparison group
maintained the same mean score, with the two students in writing anchor four having a lower

post-test mean score.

Table 12: Reading Comprehension Scores Segregated by Group and Writing Anchor Score

Pre-test Post-test

Anchor scores n M (SD) M (SD)
Treatment 2 2 I (.0) 1.5 (7)
3 9 1.7 (.7) 1.7 (.7)
4 2 2.5(7) 3 (0
Comparison 2 1 I () I ()
3 4 1.3(.5) 1.3(.5)
4 2.5(.7) 1.5(.7)

Question 7: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ sentence comprehension as measured by the TOAL-4 in
three inclusive science classrooms based on language proficiency CELLA writing anchor scores?

The researcher sought to explore the effects of explicit instruction of macro-text
structures plus micro-text structures on eighth-grade ELs’ sentence comprehension scores based
on their language proficiency CELLA writing anchor scores. The researcher analyzed the scores
of the students with CELLA writing scores and separated them by groups to conduct an ANOVA
Repeated Measures analysis. The result of the analysis was interesting for several reasons.

There was no statistical significant difference between groups F(1, 14) =2.8, p > .05. However,
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the results showed that students in CELLA writing anchors two and three of the treatment group
performed better on the pre-test than on the post-test, with the exception of students in CELLA
writing anchor four (See Figure 7). Interestingly, the students in the comparison group showed
similar trajectory, with the students in anchor three performing better on the pre-test than on the
post-test (See Figure 8). The results for this analysis may be a result of the task at hand.
Although the researcher paired up the sentences by (1) the number of words provided for
students to combine, and (2) the number of sentences provided for students to combine, the
complexity of relationship between ideas may have hindered the students with lower writing

proficiency.
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Figure 7: Sentence Comprehension Scores for Pre- and Post-tests for Treatment Group With
CELLA Writing Anchors
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Figure 8: Sentence Comprehension Scores for Pre- and Post-tests for Comparison Group With
CELLA Writing Anchors

Discussion

The results of this study are interesting for several reasons. Although this study did not
show significant difference between groups overall in any of the measures, it did show
significance in several aspects as it pertained to ELs in this study. These results were separated
into two sections: (1) the results overall (including all students in three inclusive classrooms),

and (2) the results for ELs in the three inclusive classrooms.
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Results Overall

There are several reasons that may have affected the results of this research. First, the
treatment group and the comparison were not equal in numbers of students classified as Limited
English Proficient students. The treatment group had more ELs with a 17 students in the
treatment group who had a Limited English Proficiency (LEP) classification status of “yes”
versus only six students in the comparison group (see Figure 10). In addition, there were five
students with disabilities (SD) in the treatment group, three of whom had both and LEP and SD

classification, whereas in the comparison group eight students were SD but only one was both

LED and SD.
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Figure 9: Disparities of LEP Students by Groups
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The disparity between the groups may account for the lack of significant difference in
some of the comparison measures. While the students with little to no English language
proficiency were able to guess answers in the science test correctly, they were not able to guess
in the reading comprehension measure or the sentence combination measure, as those required
the students to produce language and answer in written form. In addition to the disparity in
groups, cognitive strategic instruction needs ample time for learners to be able to internalize and
utilize (Ehren, 2008). However, due to changes and demands of a traditional school environment,
in the current study the intervention length was short, which may have accounted for the lack of
significant difference between groups. On the other hand, despite the limited amount of time
spent on intervention, there was a noticeable difference, though not statistically significant, on
student performance in the delayed post-test for science content learning where students in the
treatment group performed similarly to how they performed in the post-test, whereas the scores
of students in the comparison group for the delayed post-test declined close to their performance
in the pre-test, and there was statistical difference between groups for content learning when
analyzing only ELs. This finding suggests that the instructional approach worked to improve
content learning for ELs.

Another interesting finding of the study was the inverse effect in sentence comprehension
scores. The average score of the treatment group declined from the pre-test to the post-test while
the average for the comparison group increased slightly from pre-test to post-test, and the
standard deviations for the treatment groups increased while those for the comparison group
decreased. This finding may be due to three possible reasons: (1) Many students in the treatment
group did not complete all sentences due to time constraints in the class; (2) Students in the

treatment group used more simple sentence structure without a phrase and compound sentence
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structure without a phrase; and (3) The researcher paired the sentence combination task by
number of words and number of ideas provided to combine. Although the sentences were
matched by number that does not take into account the level of complexity within the ideas to
combine, so it may be possible that students found the ideas in this task too complex and reverted
to either not answering or creating simpler sentences, which resulted in lower scores.

In the reading comprehension measures, the lack of significance between the groups may
have to do with the length of intervention and the differences in text assigned as a basis for
comparison. In the REGENTS pre-test, students had to read two narratives and answer four
open-ended questions while the post-test had two expository texts and four questions. While the
questions in the assessment were parallel, the text difficulty may have hindered the
comprehension required to produce a response for the open-ended questions. Researchers have
argued that narratives are easier to process (Berman & Katzenberger, 2004; Longacre, 1996)
while expository text are more complex and require more from the reader (Goldman &

Rakestraw, 2000).

ELs in Three Inclusive Classrooms

The results of the sentence combination TOAL sub-test scores for ELs corroborated the
research in the field that explained that ELs with low language proficiency have difficulty in
processing complex sentences and ideas. Researchers have found that ELs with low language
proficiency have difficulty processing and recovering from misanalysis of sentences, especially
with more complex input (Jackson, 2008; L. Roberts, 2012; Roberts & Felser, 2011). In other
words, if students found the sentence ideas complex and difficult to combine, they may not have
been able to recover from the misanalysis in order to formulate an effective and comprehensible

sentence. Low proficiency ELs have difficulty finding links between elements across clause
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boundaries and consolidating ideas with grammatical information (Jackson & van Hell, 2011;
Roberts, Gullberg, & Indefrey, 2008). Other researchers have found that ELs with low language
proficiency have limited processing of information (Hopp, 2006). The sentence combination
task may be too challenging for ELs with low language proficiency, and as a result, they may not
benefit from it until they increase their language proficiency. According to Laufer (1998),
reading strategies are inaccessible to ELs until they have gained an adequate language threshold.
Although students may conceptually understand the strategy, the language deficit may interfere
with their ability to use the strategy. In this case, students with a CELLA writing anchor score of
4 were able show subtle improvements in their sentence comprehension scores, supporting
Laufer (1998).

The results of the reading comprehension were interesting because they supported
research on explicit instruction of text structures. The ELs in CELLA writing anchors two and
four in the treatment group showed improvements from pre-test to post-test, yet the ELs in
CELLA writing anchors two and three in the comparison group did not improve or regress from
pre-test to post-test, and the ELs in anchor four performed better in the pre-test than in the post-
test. This may be in part due to the differences in text used to answer parallel comprehension
questions. The pre-test used two narrative texts for comparison, but the post-test used two
expository texts. According to research, narratives are considered easier to follow since they are
organized sequentially (Berman & Katzenberger, 2004; Longacre, 1996). Expository texts are
considered more challenging, requiring readers to process textual features (Goldman &
Rakestraw, 2000).

The results of the science test for the sound waves unit provided insight to the effect of

teaching macro-structures plus micro-structures to ELs. The results showed that there was a
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difference between the ELs in the intervention group and the ELs in the comparison group,
where the ELs in the treatment group improved their scores on the post-test and the delayed post-
test. The ELs in the treatment group in the CELLA Reading anchor three improved their scores
from pre-test to post-test to delayed post-test, and the ELs in anchor four improved from pre-test
to post-test and retained the same average for the delayed post-test. Unlike the treatment group,
the comparison group did not have such gains. In fact, the results showed that groups are
moving in different directions over time. One possible reason for these results is that the
students in the treatment group received ongoing instruction, and the students received
instruction on how to combine concepts from the two units (i.e., sound waves and
electromagnetic waves) to create a comparison and contrast essay. These results need to be
considered with care since the total number of ELs was low. These results may not be used to

make general assertion about the EL population as a whole.
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CHAPTER 5: DISCUSSION

In this chapter, the researcher discusses the conclusions extrapolated from the findings,
fidelity of the implementation, limitations, practical implications, and recommendations for
future research.

The purpose of this study was to explore the impact of explicit teaching of
macrostructures plus microstructures on eighth-grade ELs’ and non-ELs’ science content
learning, reading comprehension, and sentence comprehension in three inclusive classrooms.
The results of the repeated measures ANOVA for all students and only ELs in the study are

described below.

Research Questions

Question 1: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ and non-ELs’ science content learning as measured by unit
test in three inclusive science classrooms?

To assess the impact of explicit instruction of macrostructures plus microstructures on
science content learning, the researcher used three publisher-created unit tests (pre-test, post-test,
and delayed post-test) for the unit on sound waves (McDougal, 2012a) and two publisher-created
unit tests (pre-test and post-test) for the unit on electromagnetic waves. The results for the
electromagnetic waves unit tests also showed a significant difference between pre-test and post-
test. However, no statistically significant difference was found between groups. Further, the

sound waves unit test showed a significant difference between pre-test, post-test, and delayed
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post-test; thus, both groups performed significantly better in the post-test, but there was not a
significant difference between groups. Although there was not a statistical difference between
groups, the means for the treatment group stayed the same between post-test and delayed post-
test, while the means for the comparison group declined over the same period. This is critical
because it may be possible that the scores of the students in the treatment group remained the
same because of the combination of explicit science content instruction plus explicit instruction
of the text structure of science, specifically comparison and contrast. Knowledge of
macrostructures in content-area aids content-area learning and recall of information. Cook and
Mayer (1988) found that when readers were aware of the text structure they were able to improve
their comprehension of scientific text. Vaughn et al. (2013) found that students who were
allowed to interact with social studies text through independent reading and small group
discussion increased content acquisition.

Question 2: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ and non-ELs’ reading comprehension as measured by the
English Language Arts eighth-grade REGENTS in three inclusive science classrooms?

The researcher used the English Language Arts eighth-grade REGENTS exam in order to
be able to control for the macrostructure the students were asked to employ during their
comprehensive responses. The results for this question did not corroborate with the findings on
various research studies on the positive impact of teaching text structures on reading
comprehension scores (Chambliss, 1995; Mautone & Mayer, 2001; White, 2012). Although the
data show that there was a significant difference between pre-test and post-test, the difference
was not significant between groups. A possible reason for the lack of significant difference

between groups may be the task itself, the difference in genre, or the amount of time allotted to
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complete the task. While there are several advantages to an extended response assessment, such
as measuring complex learning outcomes and integrating and applying thinking and problem-
solving skills (Linn & Miller, 2005), there are several limitations, such as time required for
response and the requirement of productive language. In this study, the requirement of
productive language (writing) may have been a hardship for some students who had low
language proficiency skills.

Another possible reason for the lack of significance may have been the genre in the
REGENTS exam. While the questions for text analysis were comparable from pre-test to post-
test, the genre of the text was different. In the pre-test, the students were given two narrative
texts to compare and contrast, while for the post-test, the students were given two expository
texts to compare and contrast. According to Hay and Moran (2005), the genre of text accounted
for differences in sentence length, word count, and sentence complexity in comprehension
responses. In their study, Hay and Moran (2005) sought to find how individuals processed
syntax, and found that individuals produced more words and clauses, and demonstrated increased
syntactic complexity for the narrative discourse than the expository discourse passage. Last, the
students with low language proficiency typically need more time to formulate a response, and the
students were limited to only 50 minutes for the REGENTS exam; thus, many of them did not
finish answering all of the questions on the REGENTS. Those scores were included in the
analysis, so if a student was present during the REGENTS exam, took an exam, and answered
only the first question; he or she received a score for each question even if unanswered. All

scores were factored into the analysis.
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Question 3: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ and non-ELs’ sentence comprehension as measured by the
TOAL-4 in three inclusive science classrooms?

The researcher used the sentence combination subtest of the TOAL-4 to measure
sentence comprehension. The sentence combination subtest was scaled to increase difficulty, so
the researcher paired the sentences by word count (how many words were given initially to
combine) and number of ideas (how many sentences/ideas were given initially to combine) to
have repeated measure. The researcher conducted a repeated measure ANOVA and found that
there was a significant interaction between all four scales scored (sentence type, grammar,
comprehensibility, and logical order), but there was no significant difference between the groups.
In fact, the scores for the treatment group declined from pre-test to post-test while the scores of
the comparison group increased. The results for this question to corroborate the syntactic
complexity hinder text processing (Gennari& MacDonald, 2008; Guthrie, 1973). For this task,
students were asked to combine sentences into one cohesive thought, so the task itself may have
been difficult for students to process. According to Nation and Snowling (2000), sentence
comprehension is sensitive to syntactic complexity and semantics, so students may have had
difficulty producing an appropriate syntactic relationship if they did not understand the syntactic
complexity the sentences required, or if they did not possess the semantics to convey such
relationships. During the analysis of the sentences, the researcher noticed that some students
arranged the ideas in a logical pattern but failed to establish the relationship with proper syntax
or semantics. This finding may be due to the differences in language proficiency, sentence

complexity, and time constraints.
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Question 4: Can reading comprehension scores be predicted by the relationship between
sentence comprehension scores and reading comprehension scores in three inclusive science
classrooms?

The researcher used a linear regression to determine whether reading comprehension
scores can be predicted by the relationship between sentence comprehension and reading
comprehension scores. The data showed that reading comprehension scores can be predicted by
the relationship between sentence comprehension scores and reading comprehension scores.
Students with high sentence comprehension also had high reading comprehension scores while
students with low sentence comprehension scores had low reading comprehension scores.

The researcher also sought to determine whether one factor of the sentence
comprehension task could predict reading comprehension scores by itself. The data showed that
no one predictor could predict reading comprehension scores and that it was the combination of
all four scores that served as a predictor. Because the scores for sentence type, grammar,
comprehensibility, or logical order did not serve as predictors in isolation, these findings agreed
with Nation and Snowling (2000) and Mokhtari and Thompson (2006), suggesting that the
combination of syntactic complexity and semantics impacts reading comprehension. In other
words, reading comprehension requires both semantics and knowledge of syntactic structures.

Question 5: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ science content learning as measured by unit test in three
inclusive science classrooms based on language proficiency CELLA Reading anchor scores?

The results suggested that ELs with CELLA reading anchor three benefited from most
explicit instruction of macrostructures plus microstructures. It also suggested that students in

reading anchor four benefited from explicit instruction of macro-text structures plus micro-text
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structures because they were able to retain content knowledge over time similar to their non-EL
counterparts. The results also suggested that groups moved further apart over time, suggesting
that ELs in the treatment group improved while the ELs in the comparison group remained the
same or declined over time. These results need to be considered with care, since the total
number of ELs was low. These results may not be used to make general assertions about the EL
population as a whole.

Question 6: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ reading comprehension as measured by the English
Language Arts eighth-grade REGENTS in three inclusive science classrooms based on language
proficiency CELLA Writing anchor scores?

The results of the ANOV A Repeated Measure for this question were interesting because
they show growth from ELs with low CELLA anchor scores and ELs with high CELLA anchor
scores, but ELs with an anchor score three remained the same from pre-test to post-test. This
may be due to the low number of participants in anchors two and four compared to anchor three,
which had nine ELs. These results need to be considered with care, since the total number of
ELs was low. These results may not be used to make general assertions about the EL population
as a whole.

Question 7: Does explicit instruction of macro-text structures plus micro-text structures
have an impact on eighth-grade ELs’ sentence comprehension as measured by the TOAL-4 in
three inclusive science classrooms based on language proficiency CELLA Writing anchor
scores?

The results of the ANOV A Repeated Measures showed that ELs’ scores in sentence

comprehension declined between pre-test and post-test. The results for this analysis may be a
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result of the task at hand. Although the researcher paired up the sentences by (1) the number of
words provided for students to combine, and (2) the number of sentences provided for students to
combine, it may have been possible for the complexity of relationships between ideas to have
hindered the students with lower writing proficiency. These results need to be considered with
care, since the total number of ELs was low. These results may not be used to make general

assertions about the EL population as a whole.

Theoretical Implications

According to Goodman’s socio-psycholinguistic view of reading, the reader’s knowledge,
experience, and background knowledge impact the interpretation of text. The background
knowledge that affects reading can be either content based (e.g., knowledge of the scientific
method) or linguistic and text based (e.g., knowledge of syntactic structures, knowledge of
organizational patterns) (Goodman, 1994). During the implementation of the intervention,
students were introduced to various content-, linguistic-, and text-based strategies. The results of
this study were affected by the short time spent on intervention, selection bias, and low
population, so the results cannot be generalized. The results of the reading comprehension and
sentence comprehension tests varied when looking at only ELs and when looking at the entire
participant group. On one hand, the results for ELs-only seemed to support Goodman’s socio-
psycholinguistic view of reading, where the ELs interacted more efficiently with the text after
receiving explicit instruction of text structures. On the other hand, the results for all participants
did not depict the same results as the ELs-only analysis. The results cannot be used to support or
negate Goodman’s view of reading, because the time spent on intervention was too short to make

notable changes in the reading approach of students in the treatment group.
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The result of the science tests (sound waves pre-, post-, and delayed post-test) do,
however, seem to support Goodman’s reading view, because it sheds light on the effect of
teaching text structures. Although there was no statistical difference between groups, the fact
that the students in the treatment group retained more of the information than the students in the
comparison group suggested that when concepts were presented in relation to other concepts and
students learned to identify the relationship between concepts, students retained information
longer.

According to the Gradual Release of Responsibility Model, instruction needs to be
scaffolded to supports students in becoming independent learners and assume more
responsibility over time, with less support from the teacher (Pearson & Gallagher, 1983). The
present study used the Gradual Release of Responsibility Model during every session, but
because of the short time spent on intervention and the linguistic limitation of several students in
the treatment group, the results of the study cannot be generalized. The results for the ELs-only
analysis supported the Gradual Release of Responsibility because students did perform
significantly differently between pre- and post-test and between groups. However, the results of
the analysis including all students did not follow the same pattern. Although the results did not
show a significant difference between groups when all participants were considered, the results
were affected negatively because of the short time spent on intervention. The Gradual Release

Model requires time to ensure that students become independent learners.

Methodological Implications

The researcher used a non-equivalent group pre-test—post-test quasi-experimental design
(Campbell & Stanley, 1963; Cook & Campbell, 1979). The research methods proved to be

effective in establishing a baseline with the pre-test, allowing for comparison between pre- and
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post-test. The researcher, however, was unable to determine with certainty that the differences in
scores between pre- and post-test were due to the intervention as opposed to maturation, because
the score differences between pre-, post-, and delayed post-test hinted that there was a difference,
though not significant, between groups in the content retained over time when all participants
were considered. Although the results of the intervention did not yield significant difference
between the groups when all participants were considered, it did yield significant differences and
interactions when considering only ELs.

The lack of significant difference when considering all participants may be due to the
short amount of time spent on intervention while the significance in difference when considering
only ELs may be due to the number of participants or to the notion that students were exposed to
more language and strategies during the intervention. The research methods implemented were
appropriate for establishing differences in score before and after intervention, and adequate for

establishing differences between groups.

Practical Implications

There are several practical implications of the study. The results of the study suggested
that students who received explicit instruction of macrostructures plus microstructures were able
to retain content information over time, and ELs who received the intervention performed better
in content learning. This result could be due to the amount of guided practice on text structures
the researcher provided ELs and the amount of language support the researcher provided to the
ELs.

Content-area teachers could use explicit instruction of content-area text structures to help
students learn and retain content over time. Content-area teachers should also be aware that

teaching content-area text structures as an effective reading strategy for content learning and
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reading comprehension takes time, so content-area teachers should prepare to teach the strategy
and review it constantly.

Since typical content-area teacher professional development does not include text
structure pedagogy, content-area teachers need specific professional development. The results of
this study suggested that explicit instruction of text structures can help students acquire and
retain content knowledge over time. Research on the impact of teaching text structures showed
significant growth when content-area teachers received professional development on the strategy
(Ehren, 2008; Vaughn et al., 2013), and the instruction of text structures came from the content-
area teachers, not an outsider (i.e., a researcher).

Another practical implication of this study is the need for content-area teachers to
collaborate with other teachers (reading and language arts teachers) as well as other professionals
(ESL teacher, ESE teacher, etc.) to create lessons and approaches to content using similar
strategies, so that students receive the necessary exposure and opportunities to practice using
strategies (Ehren, 2013). Collaboration allows for content (in this case, science) and language to
enhance one another. Cervetti and Pearson (2012) stated, “Position literacy vis- a-vis science as
a set of tools that supports students in using the methods and lenses of science to make sense of
the natural world” (p. 585).

This study had additional implications for the instruction of ELs. The results of this
study suggested that even in a short intervention period explicit instruction of macro-text
structures plus micro-text instruction aids ELs with high-intermediate language proficiency (i.e.,
CELLA reading and writing anchor score of four or higher) with content learning and retention
and reading comprehension. This study provided science teachers with an insight into how much

language support and guided practice low language proficiency level students need in order to be
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successful in science learning. The findings of this study showed that when ELs were explicitly
taught macrostructures plus microstructures and provided language support and guided practice,
they started to improve their scores in science content learning, and they may maintain learning
scores over time. This suggested that an effective approach to teaching ELs in science classes
should include explicitly teaching content vocabulary plus functional vocabulary, such as
vocabulary used for instructions and directions and explicitly teaching text structures (i.e., text
features, macrostructures, microstructures, and discourse markers). Teaching macrostructures is
particularly important if the EL population is diverse, meaning they are from various countries,
because organization of macrostructures in other cultures may vary from that of the
organizational patterns in the United States. Science teachers need to be aware that students may
not have the same organizational macrostructure, so explicitly teaching the macrostructures of

science will help ELs achieve greater understanding of text.

Text Structures and English Learners

This study had practical implications for instruction of text structures for ELs. Language
proficiency plays a critical role in an EL’s ability to access effective learner literacy strategies.
English learners with low language proficiency have limited access to literacy strategies, so
teachers must be cognizant of the text structures used in class. English learners may struggle
with understanding macrostructures. Depending on the country of origin, ELs may not be
familiar with the macrostructures or microstructures used in the U.S. For example, in Haiti most
story patterns are oral and follow a chronological order, so when Haitian students are in
American classes, academic macrostructures may be entirely new to them . Therefore, it is
critical that macrostructures are explicitly taught in secondary classes. Much like

macrostructures, ELs may also lack knowledge and awareness of microstructures. For example,
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Mandarin has a different syntactic construct than English; the subject does not need to learn the
sentence in Mandarin, yet in English it is the basic construct. Teachers should not assume that
ELs possess knowledge of text structures, but rather ensure that they have it by teaching them

such structures.

What Can Science Teachers Do to Help English Learners in Science Class?

The literacy demands for ELs are high. One of the biggest roadblocks for ELs is the lack
of academic language (Nutta et al., 2014). Some ELs may have a high social English proficiency,
meaning they sound good when they are talking to their friends, but when they are tasked with
reading or writing academic text, their lack of language proficiency hinders them. Science
teachers can do several things to support ELs in the classroom. First, science teachers must
make sure that they explicitly teach science vocabulary but also teach additional vocabulary
words that may cause comprehension problems for ELs, such as verbs used to provide
instructions (e.g., analyze, synthesize). Second, science teachers can provide ELs with
academic language support by asking them level questions, which are questions that focus on
what ELs can do instead of the deficits in their language (Nutta et al., 2014). Third, science
teachers must be prepared to provide ELs with more guided practice than other students,
especially because their pacing may be slower than other students, not because of a lack of
content knowledge but a lack of language proficiency. Other instructional approaches science
teachers can implement to help ELs are peer-learning and non-verbal support.

A good monitoring routine for science teachers is to expand the ELs’ understanding of
content and language by diversifying the leveled questions. For example, a new arrival from
Congo was able to answer only yes/no questions after a few weeks. The teacher can push the

student’s language and content knowledge by asking him or her questions that require a one
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word response or a short phrase, depending on how much language he or she has developed over
the weeks. In other words, science teachers can build ELs’ confidence, content learning, and
language proficiency by asking questions in a variety of forms. Science teachers can also
monitor ELs by assigning nonverbal tasks (Nutta et al., 2014), such as constructing a model of
surface waves, and assess ELs performance on the task rather than use of language for the task.
If the EL can successfully construct a model, then he or she understands the content but may lack
the language to share that with others. Monitoring performance on nonverbal tasks is a
powerful tool because if ELs can perform complex tasks, they demonstrate content learning and
comprehension of science.

To help ELs become independent learners, science teachers must provide ample
nonverbal stimuli to aid ELs in content learning, guided practice, and scaffolded instruction.
ELs still benefit from the Gradual Release of Responsibility model, but science teachers must
understand that depending on the abstractness of topics it may take longer to become
independent learners. To aid ELs, science teachers can form collaborative groups. Students
learn more from peers, so putting ELs in collaborative groups will help make the ELs feel
included and will help improve language proficiencies and content-area learning. Finally,
science teachers must recognize that even if ELs have reading and learning strategies in their
first language, they may not have access to those strategies until their language proficiency

Increases.

Limitations

The present study had inherent limitations and other limitations that arose during the
intervention. The results of this study did not corroborate with the findings of intervention

studies that suggest that explicit instruction of reading strategies help improve reading
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comprehension when considering all students in the group. There were several factors that

impacted the results of the study.

Research Design

A non-equivalent group pre-test—post-test quasi-experimental design was used for this
study. While the research design had its advantages, it limited the study because of its inherent
threats to external and internal validity. One of the inherent threats to internal validity was
attrition. At the beginning of the study, there were 115 students enrolled in the class, but 10
students were excluded because they did not did not complete the study. In addition to the 10
students that were excluded from all analysis, students were excluded from other analyses
because they were missing data. For example, a student who completed the pre-test and post-test
for the REGENTS reading comprehension assessments but did not complete the post test for the
sound waves unit test would be excluded from the science test analysis but included in the
REGENTS reading comprehension analysis.

Another inherent threat to internal validity was selection bias. The researcher used a
convenience sampling method and randomly assigned the classes to groups. However, within
those groups, the researcher was unable to randomly assign students. As a result, the study was
limited by the selection bias.

According to Edmonds and Kennedy (2013), the non-equivalent pre-test—post-test quasi-
experimental design presents threats to external validity of stimulus characteristics and setting. A
limitation on the study’s replicability is that the intervention for this study was implemented by a
doctoral student with knowledge and experience in teaching reading comprehension, text
structures, and linguistics. This presents a limitation because the researcher had more knowledge

of language than a typical middle school science teacher, and the researcher was unfamiliar with
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the students’ abilities before beginning the study. This suggests that in order to implement this
intervention, science teachers would have to receive extensive professional development on
teaching text structures for them to develop their knowledge about the literacy demands of
science text reading, comprehension, and science learning overall. According to Fang (2014),
“Few content-area teacher educators (CTEs) or literacy teacher educators (LTEs) have been

trained to be specialists in both domains” (p. 444).

Instrumentation

For this study, the researcher collected sentence comprehension scores using the TOAL
sentence combination subtest. However, the sentences were analyzed using four categories:
sentence type, grammatical error, sentence comprehensibility, and logical order of sentences.
The reason for this was to obtain more information about the students’ command of language,
but this method took away the validity and reliability that are inherent with the TOAL exam.

Another limitation of instrumentation was the science tests. To assess content learning,
the researcher used parallel forms of publisher’s unit tests (Serway, Faughn, Holt, Rinehart,
&Winston, 2006). The questions for the exams were selected to match the information the
students covered during class with the science teacher and their textbook content. To assess
reading comprehension, the researcher used the eighth-grade English language arts Regents

(OSA) and had all raters use the accompanying grading rubric (see Appendix E).

Sample Selection and Size

The purpose of this study was to explore the impact of explicit instruction of
macrostructures plus microstructures in reading comprehension, content learning, and sentence

comprehension in eighth-grade ELs and non-ELs in three inclusive science classes. The
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researcher used a non-probability sampling method—convenience sampling. The population in
the eighth-grade classes was composed of only 26 students classified as ELs and 90 students
classified as non-ELs. Part of the reason for the low numbers of ELs and some of the attrition is
due to the school’s transient population, which reached 33% in the academic school year 2014-
2015.

In addition to the low number of ELs in the study, there were several new arrivals from
different countries, who spoke little or no English. The new arrivals did not have CELLA scores,
nor had been officially classified as ELs, so their scores were not included in some of the
analyses. In the sample of the study, there were 15 students with no LEP or non-LEP
designation. The study was also limited by the number of students who completed all measures.
In addition to students who began the study, then left or arrived after the commencement of the
study, there were four students who began the study, left for several weeks and came back in
time for the post-test. Their scores were not included in some of the analyses. Although the
sample was composed of 110 students, the number of students that completed each assessment
varied, so any interpretation of these results must take into account that the sample size was

small, so generalizations about the population of students could not be made.

Time Spent on Intervention

The current study was implemented over nine weeks, and the time spent on intervention
was approximately 7.50 hours (450 minutes) with approximately 3.5 hours (215 minutes) spent
on pre- and post-testing. Time spent on intervention was lower than initially projected due to
school days off, benchmark testing, and end of the marking period final exam. Studies show that
students need more time to internalize and use cognitive and metacognitive strategies to improve

their scores on standardized tests (Ehren, 2008; Vaugh et al., 2013). In the Vaughn et al. (2013)
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study, researchers implemented the intervention over a six-to-eight week period for 50 minutes
to 54 minutes per session with a total of 30 sessions. The researchers found statistically
significant difference between the treatment group and the comparison group in content
acquisition, content reading comprehension, and standardized reading comprehension. Vaughn
et al. (2013) provided professional development for social studies teachers at the beginning of
the school year and created heterogeneous groups of eighth-graders for their study. The type of
grouping and the instructor implementing the intervention may be the reasons the researchers
found statistical differences between groups. Another reason for the difference may be the time
spent on intervention (1,500—1,620 minutes).

Time spent on intervention is crucial. In Ehren (2008), participants in a two-year
longitudinal study did not start showing significant reading comprehension gains on standardized
tests until the second year in the study. The participants in Ehren’s study received 14 to 39
hours of intervention during the first year of the study, and they did not show significant gains in
reading comprehension. Ehren (2008) explained the lack of significant gains after the year by
stating, “Learning metacognitive behaviors such as self-questioning and strategy use take more
time to generalize to standardized testing than the dosage (14—39 hours) facilitated” (p. 4). In
addition, the 50-minute-long intervention that was delivered twice a week became a burden to
the participating teachers who sacrificed content learning time. It may be more useful to
consider integrating related interventions in a smaller amount of science instructional time (e.g.,
20 minutes) over a period of three days per week for sustainability purposes.

The time limitation of this study also affected the learning outcomes of ELs. Because
there were several ELs with low language proficiency, there was a higher need for guided

practice. The instructional approach of this study focused on teaching text structures to ELs and
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non-ELs. In order for learners to use text structure to aid in comprehension, learners must have
knowledge of surface structures in order to gain access to knowledge of text-based constructs
(i.e., the deeper meaning of text). However, in this study there were several ELs with low
language proficiency , so the researcher needed more time for guided practice and for
independent practice. In this study, the researcher provided ELs with extra time of guided
practice, which meant reduced time for independent practice. Learners need time to practice

what they learn.

Scope of the Study

The scope of this study was to examine instructional strategies that content-area teachers
can use to improve content learning and reading comprehension. As such, the results of the
study refer only to the effectiveness of the instructional strategies and not to the mental processes
that may have developed in the children as reader tools. This study did not assess the students’
mental processing of text, selection of reading comprehension strategies, or metacognitive

activities taking place during reading.

Researcher and Collaboration

Another factor that may have impacted the results was the researcher as the person who
administers the intervention. In the present study, the relationship between the researcher and
the teachers was cooperative, but not ideal. According to Mattessich, Murray-Close, and
Monsey (2001), a cooperative relationship is one that is between individuals but mediated by a
third person, does not take into account organizational goals or missions, has interactions on an
as need basis, does not include joint planning, conveys information only as needed, does not

share authority, responsibilities, or resources. The relationship between the researcher and
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teachers may have been due to the inherent challenges of collaborating in a environment (i.e.,
school structure and professional socialization) (Friend & Cook, 2012). Some teachers feel
compelled to ‘fix’ the academic problems of their students alone (Friend & Cook, 2012), and as
such each teacher focuses only on his or her academic content, and not on the bigger picture—
how to improve the literacy and academic progress of students in general. The unintentional
isolation that some teachers may feel is fostered by the school environment (i.e., lack of
academic teams) where it is difficult to collaborate with other teachers because of break

scheduling, work load, and physical isolation from one another.

Contributions

This study contributed to the body of literature of text structures, explicit instruction of
text structures and content learning, the impact of L2 language proficiency on content learning
and reading comprehension, and instructional strategies for content-area teachers with ELs.

This study contributed to the body of literature on text structures and content learning.
Although the differences between the groups, when both non-ELs and ELs were compared to the
comparison group, were not statistically significant, because of the interaction over time the
study did add to the body of literature on text structure as an approach to aid in content learning
by suggesting that explicit instruction of science text structures (both macrostructures and
microstructures) aids in the retention of content over time. This study also contributed to the
body of literature on the relationship between microstructures and reading comprehension by
showing that it is both syntactic complexity and semantics that predict reading comprehension
scores. One does not work independent of the other.

In addition to adding to the body of literature of text structures, this study also

contributed to the body of literature on L2 language proficiency and its impact on reading
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comprehension, content learning, and access to strategies. As it pertains to ELs, this study added
to the body of literature on instructional approaches and language support for ELs in middle

school science classes.

Future Research

This study has several implications for future research in the area of collaboration,
teacher attitudes about content-area literacy, professional development of content-area teachers,

language support, textbook publishers, and replication of this study.

Collaboration

This study was limited by the lack of collaboration between the researcher and the
content-area teachers in the study. Collaboration is an instructional practice that supports
adolescent reading comprehension in content areas (Ehren, 2008; Fisher & Frey, 2014; L.
Roberts, 2012; Vaughn et al., 2013). Due to the increased demands on language, collaboration
with SLP would serve as an effective instructional practice to promote literacy (L. Roberts,
2012). L. Roberts (2012) called for SLP collaboration to address the language demands of the
CCSS because language, format, and structure are all parts of the SLP’s expertise. “The
expertise that SLPs offer will be crucial in supporting both classroom teachers and students as
they teach and learn new skills and knowledge” (para 8). Like SLPs, ESL teachers possess
knowledge of linguistics and language acquisition that can help classroom teachers with ELs in
the content-area classes.

Collaborative approaches to education, such as co-teaching, are effective in improving
student learning (Fenty et al., 2012). To conduct a successful co-teaching approach in a

classroom, collaborating teachers should work together during planning, delivery, and post-
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planning (Scruggs et al., 2007), especially when teaching students a complex strategy (Fenty et
al., 2012). In Vaughn et al. (2013), five teachers received professional development at the
beginning of the school year to be able to implement the intervention in their content-area
classrooms. The teachers taught essential content vocabulary, text comprehension, and team-
based learning approaches in the social studies classroom over three 10-day cycles (30 sessions
in total). Using this approach, students in the treatment group showed gains that differentiated
from the gains of the comparison group. In Ehren (2008), the teachers in the study co-taught the
classes with one teacher being a general education teacher and the other a special education
teacher. Under this approach, after two years the students showed statistical gains in
standardized tests and in use of metacognitive strategies. In Fisher and Frey (2014), the
researchers provided ongoing professional development to teachers in several middle schools
where they taught low-performing students the close-reading strategy, and found that 18 out of
48 students made reading gains of more than one level. Because collaborations between teachers
and literacy experts are beneficial, there is a need for future research studies to focus on the
impact of collaboration between content-area teachers and literacy experts on student outcomes
on standardized measures and teacher measures of reading comprehension and content learning,

both immediate and delayed.

Teacher Attitudes

In the current study, the teacher attitudes toward teaching content-area literacy impacted
the results of the study. The participating teachers in this study did not favor the instruction of
content-area literacy administered by the researcher. The sentiment the teachers shared was that

time was taken away from content-area teaching and learning. Most science teachers are
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unaware of terms like scientific literacy, and they lack the understanding of what literacy in
science looks like or its impact on content learning (Sarkar & Corrigan, 2014; Ulusoy &
Dedeoglu, 2011). It is the lack of understanding of what science literacy is and how it impacts
content learning that may account for teachers’ negative attitudes and their resistance toward
collaboration with literacy experts. Another possible reason for teacher resistance may be due to
the fact that in states like Florida, teachers are paid based on student performance, so although
teachers have a level of understanding about content-area literacy, they will be resistant toward
literacy instruction because they view it as loss of instructional time. Future research needs to
focus on raising science teachers’ knowledge about the role of literacy in science reading,
comprehension, shifts in teacher attitudes, and comparisons between the attitudes of teachers that
work in states that incorporate merit pay and those states that do not on literacy in science

classrooms and collaboration with literacy experts.

Professional Development

The findings and limitations of this study call for research on effective professional
development for science teachers for the purpose of developing their knowledge about the role of
text structures for reading comprehension and science learning. The demands of the CCSS call
for content-area teachers to teach the literacy of their respective contents, but pre-service teacher
programs focus primarily on content learning. Because of the current nature of teacher
preparation, it is unclear how many teachers know how to teach the text structures of their
content area or their content-area literacy (Fang, 2014). In a qualitative study of content-area
teachers, Ulusoy and Dedeoglu (2011) found science teachers reported using reading

comprehension strategies in the classroom. When asked to elaborate on how they used such
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reading comprehension strategies, the teachers explained that they lectured the important points
and asked the students questions about the content, and some teachers added that they provide
students with writing assignments that entailed summarizing, experiment reports, and short
answer responses. Content-area teachers do not have a specific definition for content-area
literacy (Sarkar & Corrigan, 2014). The conclusions of Ulusoy and Dedeoglu (2011) and Sarkar
and Corrigan (2014), along with the findings and limitations of this study, call for research on
effective professional development to provide science teachers with knowledge and skills for

teaching content-area literacy.

Language Support

This intervention study used several language support techniques for ELs (translation,
leveled questions, and additional guided practice). There is a need for future studies on how
much language support ELs of various language proficiencies need in order to make gains in

content-area measures, reading measures, and writing measures.

Textbooks

One of the limitations of this study was that the text structures the students were exposed
to through their content-area textbooks used an overall simplistic writing style, lacking variety of
text structures. In order for instructional approaches such as the one described in this study to be
more fruitful, students need to be exposed to an array of text structures. In addition to the lack of
text structures, when the researcher was analyzing eighth-grade textbooks to use during the
intervention, she found a lack of logical progression in text complexity between eighth-grade

science text and ninth-grade science text. The text complexity for ninth-graders is much higher
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than the text complexity for eighth-graders in science text. This study has implications for
future research on science textbooks. Future research needs to focus on the progression of text

complexity in textbooks between secondary grades (e.g., eighth-grade to ninth-grade).

Replication of This Study

Several variables limited the findings of this study. Future research should focus on
replicating this study in several ways. First, future research should look at replication of this
study with a larger sample size. Second, a replication of this study needs to be implemented in
shorter dosages (i.e., 25 minutes a week) over a longer period of time (i.e., one academic year).
In research studies, where dosage was lower in frequency but the duration of the intervention
was longer in time (Gayo et al., 2014; Vaughn et al., 2011), the results showed positive results
for reading comprehension. Studies showing significant improvement in reading comprehension
after instruction of strategic reading were implemented over several months or years (Bos &
Anders, 1992; Ehren, 2008, Vaughn et al., 2013), but intervention studies of text structures
delineating specific dosing and time frames to have a significant impact on reading are scarce.
Future research studies should focus on comparing the effects of teaching text structures to
improve reading comprehension with different time intervals (a three-month group, a six-month
group, a nine-month group, etc.). This type of study would shed light on how much time it takes
to make teaching text structures a viable strategy for reading comprehension. Future research
should also be conducted on dosing to determine how many times a week and for how long (i.e.,
dosage) content-area teachers need to teach content-area structures to yield a positive impact on

reading comprehension and content learning.
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STRUCTURES OM EIGHTH-GRADE STUDENTS® READING
COMPREHENSION, SENTENCE COMPREHENSION, AND
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“University of
Central
Florida

EXPLANATION OF RESEARCH

Title of Project: A Quasi-experimental Study on the Impact of Explicit Instruction on Science Text
Structures on Eighth-grade Students’ Reading Comprehension, Sentence Comprehension,
and Content Learning.

Principal Investigator:Jelitza Rivera

Faculty Supervisor: Dr. Vicky Zygouris-Coe

You are being invited to take part in a research study. Whether you take part is up to you.
The purpose of this study is to examine the impact of explicit instruction of text structures on
sentence comprehension, reading comprehension, and content learning. In other words, the purpose
of the study is to investigate the effectiveness of an approach to teaching science. The study will
take place in school during science class, so you will not have to travel to any other place than
school to participate. If you decide to take part in the study, all you have to do is attend your
science class regularly. This study is expected to take no more than 8-12 weeks. All data will be
collected during the 8-12 weeks of the study.

Study contact for questions about the study or to report a problem: If you have questions,
concerns, or complaints you may contact Jelitza Rivera, Doctoral Candidate, TESOL Program,
School of Teaching, Learning, and Leadership, (407) 516-2441 or Jelitza.Rivera@ucf.edu, or
contact Dr. Vicky Zygouris-Coe, Faculty Supervisor, College of Education, School of Teaching,
Learning, and Leadership at 407-823-0386 or Vassiliki.Zygouris-Coe@ucf.edu

IRB contact about your rights in the study or to report a complaint: Research at the
University of Central Florida involving human participants is carried out under the oversight of the
Institutional Review Board (UCF IRB). This research has been reviewed and approved by the IRB.
For information about the rights of people who take part in research, please contact: Institutional
Review Board, University of Central Florida, Office of Research & Commercialization, 12201
Research Parkway, Suite 501, Orlando, FL 32826-3246 or by telephone at (407) 823-2901.
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Phase

Description

Pre-test

Day 1: Provide students all period to complete the
ELA eighth-grade REGENTS exam.

Day 2: Provide students all period to complete
science content on sound waves and sentence
combination assessment.

Introduction to strategic
reading

Day 3: Introduce students to reading strategies used in
science class. Introduce students to text feature
strategy for analysis of text organization. Also,
introduce students to comparative key words and
microstructures (i.e., comparison statements:

is heavier/lighter than ;
has greater gravitational pull than
, but not ).

Introduction to text structures

Day 4: Review text feature strategy and
microstructure analysis. Introduce students to text
structure, organization patterns, and discourse
markers.

Analyzing text

Day 5: Practice using pre-reading strategies,
macrostructure features, discourse markers, and
micro-structures.

Analyzing comparative
statements

Day 6: Using strategies before and during reading and
analyzing comparative statements

Using reading strategies

Day 7: Using strategies before and during reading.

Using reading strategies to
write

Day 8: Using strategies to read and write about
science.

Analyzing text

Day 9: Analyzing text for evidence in macrostructure
and microstructures

Using strategies to read and
write

Day 10 and Day 11: Using strategies reading
comprehension and writing

Post-test

Day 12: REGENTS
Day 13: TOAL and Science Unit Test
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Tirs FOR TAXING THE TEST
Here are some suggestiens us help pow do poor bese
* Be sure to read carcfully all the direcisons in the (e booke
* Plan yoor mme.
¢ Resd esch questinn carefully amid ihink aboot the answer belore
WITIENG Four response.

This teal asks you to wnbe sbout what you have Extered 1o or neadl
Your writing will 50T be scored on your personal opimions, It YWILL be soored ond

* haw clearly yoo organier and express your ideas
*  hanw accorately anal compdetely yoo answer the goesticns

* how well woo support your iess with exampdes
* honw fnieresting and enjoyable your writing is

*  hanw correctly yoo s grammar, spelling, punctsation, and paragraphs

Wihenever pou see this spamiye, e sure io plies o dract peuir writing.

Acknissiadgmans CTIEA G rae- LU i poldmd v dha bl by o rarmmiase o uss masrsd i e bk

T L T il i Kl e by Viahaad Hatewsn, froos, Dignlighs o (hlive magaiesi Clowter 101D lae, capyriphn o 00
by lighalighin fer Do, e, Culienbes D Dl by prrassssn

P Sk b P s, drer Cenlorns P far O copreghl 8 1986 by o Maus, Used by parasssiss ul Lis & Liss Bk, bac,

CTa

Icherans -Hil
w‘_u:lqw-urdhﬂ:ﬂ_—q-,:-t_m—qh
i i W 'T::mﬂ-hlmumu_,“:';-ﬂnuﬂ:: -ll-u h-.
I it e EeL
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Book 3
“== Reading and Writing

irections
In this part of the test, you are gaing 1o sread & sory called *The Man Who Could See
Elephants” and 4 pocm callod " Parple Snake ™ You will atnwer questions and write
ahowt what yoo have read. You may look heck ar the stary and the pocns as aften as
you ke
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THE MAN WHO
COULD SEE
ELEPHANTS

by Woshondi Mahaman

Deep in the mouestains, sear gn w-ai-the-way village, these wan an abandoesed
e ipanry. Asd sear that quarry Bved an ald man whoe could carve the nuoat
ersordinary dephants out of sisne,

People fiom ol over the world came 1 thar oor-of-the-way villige deep v the
mussniairs b buy the ald man's deplanre. Musennss ot s wark on display foe
EVETYEINE 1 SeE,

Mlany sculproms miad s carve dephann b erwirdissry o the oees mude by the
ol man, b they omald gt His elephants were roo pewerful asd gesle smi wise and
solbermun and jovous oll &1 once. Mo one else could make dephanes guie like his:

Uine wister & poong soulptor come o se the ald man. = Pleae,” be wdd, “onsld
you shosw e how o carve elephaniat”™

“Mly boy,” bl the ol man, =] cennot show yoe how o carve dephasig, | cm
only show poo biw 10 carve dane”

The preng man was disppomnied. He thoughs be already knew bow o care

avane, Hur he had maveled fir 1o leern Gom the old mams, & be wod, "Very well, 12ach
mie how o carve done”

Far musy maenihs, be went o othe goarry eurly every momong with the old mae.
They spent the whiole day there, bammering and chissfing awey ab the sinoe.

Llenely the days weni by, The toz melbad on the guanmy ponds. The pessy willows
bloomed. The hinds came back from thar winter homew, Children come 1ooplay hide-
and-seek ansang the recks and w hont for wdpoles sd lampets and desgpaily syephs
in the shalkow ponls.

And the yousg man lesrnead thar these was mruch he had nol nown shom carving
LN,

Finally, ane eveming, s height sunzmm |eaves danced inothe bresie, the old mun
sald, *You have learned well, my by, You can cot seal caree amd podich os well o L
There b5 mn maove dor me 1o feach wow™

“Bur there s mnre for me 10 leamn,” said the young nuan, wha sl could nor carve
elephasts. “Ley me wandh youo for ane mose season.”

vage 2 A —
LT ]
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50 while the wanter wind howded arvend the chlmney and the e covered the quury
ponds ance more, the obd man and the yousg man waorked in 2 shed hebind the old
man's cottage. Scastered around the room were blacks of stone that they had brought
fram the guany, For hosrs sometimes, the old man woeld jeet look at the soac.

“What are you dosng!™ adked the young mun,

*I am koking for the dephants” wid the ald man. “These s one, and there i one,
and there b poc” he wid, pecting to thees hlocks of wune.

The young man looksd and koked sed locked, but all he saw were bocks of stone.

“Where ate the clephants?™ he okad

“Can you not se= them?™ ambed the ald mun, “They we m the soee. You see, | do oot
carve dephaan, | anly carve sone ™

"What do you meunt” sked the yoany mas.

I mezn that | ook Sor the clephunts in the stoae. When | can see them well, | curve

away the sane 1o set the eleptunts free. Then everynee cm see them, Can yoe so
outhiog at dl i twoe three blocks of mose?™

The young man lookad and looked agam. "No," he said 4t Last, ®1 see nothing in those
theee, But | sce soencthiling in that Lisge ane you set by the deoe™

“Are you ssref™ aked the old mun, shaking his head sadly. “There & no dephant in
that Block af wone.”

The young man smifed. “1 do not see an elepbant,™ he 2l “In that bleck of voes
| ser 4 tigee ™

And picking up his 100ls, the young wulpoor weat to work to st the tiges free

Go On

e Page 3
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31  Conplete the chart bekom i describe the makn probles the young man bas and how his
problesn 4 resulved, Use defalls frean the story “The Man Who Coold See Blephams®

The young man's main problem "muﬂj’ﬂﬂuﬂunh problem is
e S o
e et
il o R FE 1 e
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32 Cirde the word below that yoe think best describes the yowng tuas in “The Man Who Could
Sce Elephanmts”
detzrmined curloos clevey
Explain your cholke uslng detalls from the story.
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Purple Snake

by Pot Marn

*It"s in theve, slesping,”
Do Lamis aayw anad winds
He Imires | wand 1o fed
the aimal suleep bm o piece of woosl
like be does,
T AT il ey el dhiat,

lisremung,

Howly he sorokies the wood,
ol sl wrinkled ke his hamds,
He begenn o carve hay way,

Wi o Lok “Mdival Dis bead o scakss, b tall™
by Ligls msths il sarokes
thr umimal befiee he paings

il s O
‘When the painr deles,
I place the purple snabe
hy the green bull amd red fog
that Dom Luks foned alesp
in o pusce of weoinl,
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33 lead ihis lme from the poeen “Purple Seake™
“ir's in there. slecping.®

Explain wha this line mewns |m the contet of the poem. Use details from tee posen oo
RUPPOEE PN B,
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Planning Page

You may FLAN yoar writing for quession 34 here i you wish, bai do MNOT write yoor
final amswer on this page. Your writing on this Flanning Page will KUY count toward

yorur fimal soore. Write your Gnsl answer on Pages 9 and §i
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34 | Writ= an essay i whick you describe the srurude of Dom L in *Burple Snalke™ ased che
anticudle of 1he odd mnam s “The Slan Wi Coald See Elephan™ townad the crestion - of an.
Explain kow thelr monedes are slmilar. Use details from both the story and the poemn to
SUPPIT FULE dESWET.

I paus answer, be suee 1o lachide

= o deswripaion of the animde of ssch sculpane

= gp puplanation of how chedr anmitndes e sinila

= ety frime boh the sy amd the poem b sipport your enawes

hseck yosr weriltieg for coirrect spelling, grammsr, and pancoetioe

Go On
et | Booka | Page 9
* Hn L] ENEEE =R |
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Page 10

- u! by o reasan o bnde i
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APPENDIX D: REGENTS POST-TEST
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Tips FOR TAKING THE TEST
Here zre some soggeszions io help wou dio yoor best:
* e sure 1o read carehully all the directsons in the tess ook,
* Tlam your time.
* Epad each qoestson carcfully and think aboot the answer before
WL YOur respamse.

ir this test, you will be writing aboat texas that yoo will be |stening @0 or reading.
¥our writing will he scored oo

* . haowr elearly you organize yowr wrinng and express whar you have learmed

v low accurately and completely o ansser the goesions being asked

« o well poru sisppon your responses with eamples or details fnom the lexs

v how correctly ypou nse gramomar, speiling, panchsation, capelafzationn, and
paragraching

—i W henever pou see this spmibod, e sure i plaw amad dreck per wrining.

hcissdsdgmunn CTGLG el LLC o osbibiml v ke el loming lor e o s maenisd oo booic
"'.|'|:|.|'!.-:|F|:f'l1:|.n.l..l.'h1'w. IL (hip Darwse, coperiahe B 200 oy W FL Chap Torss: 1l oy peormrlisan.
“Tlabymagy | Emd™ b lamnes Duamsada. roon Beye’ by Teligaon's Chochs XA00 isaal, e & 3000 by Lores Cliels Dl by paronske

CTe
Filits G =l

rereitaal dml sddiiie B Dr LIRS rd e HOL LD it o Tlen e bl o i, By S el K Pamd, Sl sy Ll e

FIER I Cadeail O 2T Tk TLEE il DL Al g ree . it D, o ] § et d
ST e P H::—.u Iﬂ.hlh.ﬂln.‘-ﬂ_ﬁ.hﬂd—r:’:ﬂw:ﬁ;ﬂ o el A :- L] _-
B S i D Al
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Book 3
Reading and Writing

IrectTons
ln thils pari of tbe fesd, vou are galng io resed an arikcle called *The Yeangest of Them AL

il an arpldle celled *Helping Mand ® Yoo will answer queszions 31 threogh 34 enad wriie
ithisut whiat yoo have read. Yo meey look back ar the arbches e ofien as yos Hke
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The Youngest
of Them All

by W, K. (Chip) Gioss

Federal Migravary Brd Hunting and
Coeservation Stamps are comumonly
called “Duck Seamps.” These pictarial
stamps aze prodoced by the U Pyatal
Service for the VS Hab and Wikl
Service, however, they are not valld for
use & postage. Each waterfow! hunter s
veguired 10 purchese s stamp and caery
It dong with 4 humtiog lcense.

o you like o deaw o pant pictuses
of wildlite? Adam Granm does—and he's
been doing it since he was your age. Adum
Is the youngesst perwon to ever win the
Federal Duck Stamp An Contest.

Adatts woe this fmous wildlide an
competition when he was just 21 yearns ald,
No cash prize i given 1o the winner, hut
Adam will make hundreds of thoesands
uf dollars froen the sle of copies of bis
paunning.

Diuck stamps help wildlife. Al waterfow!
humters 16 years old and oldes st huy »

duck stamp befoee going hunting The money

Adam's winning work of art—a mottled deck

froen the sale of duck stumpe goes W the
Migratoey Bird Cosservation Fund, ased to
porciuse wetdinds for the National Wikilife
efuge Sysnem,

Beakdes being o wildiife arclat, Adam & a0
avid waterfow! heater. He learned o bhum
froen bl father, He wys that humnisg got
him intesested bn paistiog wildlde, Adam
lives in Eyvia, o, adong the shares of Lake
Exie. Oee of the five Grear Lakes Lake Erie

provides Adais coemtant upponunities o
observe waterfuwt

Adan s o naueal art wdent, bt be las
also bad 10 work haed 10 achiewe s mech w0
exrly le life “When our kids got lesto high
school,™ Adum's fiher wld, “we expecied
thsetes 0 gee sumumer jodw, Aduin’s two sbbers
found work autside the home we told Adam
he could stay heene to paint and draw, but
D' d huave 10 wourk at it 40 bors 2 week, jost
like any other job™

Adun’s choice 10 stay home and perfect
his urtwork pald off. Lo 1996, of age 18, he
placed fourth in the federal hunior Duck
Stamp Coaservation and Design Consess.

Go On

-—-'d..‘“-‘-.!—.

Page 3
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Chee e by e wis o sem-fimalist in inieress e bk maruee. the oidoers . . .
the Cihio Wetlands Habitas Stamyp design every kiesd of wild anemal inirigoes me™
comnpetition He followed tha wals o thed
Ao helleves that b devadled paintings
place tinish in the Ohis cosdes the nex L e at of wildlife. “lt's
ﬁwlmuﬂﬂ'whfmﬁ odd how tew pecple acnuafly go oordoors
that, befiore winning the nat lood ai dwscks and geese. et when you po
ComIEs: ihavse s deschs and prese i palniinge—
S0 whar would Ao Girmm bice oo do @ with all the detmle—people norce"
the furneet Painy widhile, of courss. “Mothing

31 s ihe chan balow, peovide two examples of how Adam Grimm prepased himseli & become
a ssceenadil] wildlide armisn. Then describe bow cach example comribeted w b muocese
Use denafls fioem the smicle to suppon voar answer.

How Adam Grimm prepamd himself

iy . fud wikdlile arti Mow it contributed to his success

L F ! i Thyr CTEN
I‘ ] . [rap— [y
Fiﬁl! Boak 3 mm ] s g ks m L b
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HclPing Hand

by Jurves Diansels

Michael Schumun didn't koow much
about Parkiseon's dacuse two years dgo,
Noew, his inventioa conld help people all

actoss e counrry,

Michaed Scheman ww one of his favorie
acsurs, Michae! |, Fox, an tedevidan one night in
May 2000,

Michued [Schummen | wis shaxched, ns
entertalved. [naesd of defivering & ane-loes an
the siwoom Span Ciry, Fox was 1eog the wonld that
he has Parkinon's disese. Micheed Schuman, 13 s
the e, wondered, “What's Parkinson's disesse?™

He later found ot tha mose than ine
million people sufiey frum the newrologicn
disorder, which i most common s people older
than 50. He kesrmed that wanptoms cam isdode
muncle stiffusss und temors® in the dhoulders
arnes aesd bands

'mewrsdngicat Saving t do with (he serves system
“wremary aluking

He learned that even the singplest tash
can be pamful tor people in the late stages of
Parkinsoa’s

Michaed Schuman wanted w help.
What Cauld He Dot

Michaed's grandiather 1odd bim about 4 glove

he'd teied 1 ke ance, w keep 4 bowleds wrist
frven twiating.

Michad garhered materials—ebow pads
for skaring, odd pieces of plaanc and scraps
of fabtic—and Invesied wha he clled the
Parkinscs's Glove. His mom and grandmother
sewed ot wogethes

The Parkdnaoa’s Glove uses & top support bar
and 4 wrast bue s redioce tremoes s the arm, 1
supparts the srm and wriae Bur ir's flexible, swo
the wearer can mave b s2m frecly.

Go On

W SECURS MATIRIAL B
ot el 3 epind o

Page 5
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Thie Tese

When @ vk Timabed, Mlichar] and bde
family had - see if b woold work. They visied
rerldnson's asppaort groaps af Jocdl loepinali.

bilichas save the parirsa were happy 10 oy
anyiting i it mesnt help with daily tmsdo.

hlichast hunded & woman one spoooful of
wnter, She tried 1o reiee . Mer hand feembled.
Sfewuering what was left, Michse! foond thar
he bad wpilied 10 eoilliliners of warer: Then,
they helped her put oo the glove, and Michae]
hareded her amoribeer sposomifiil of waner.

Shee lefied i slowwly 10 her lips, bowesed bt, and
haesded it hascke.

Thels time, oody two and o half paiflilicers
were gunc. All the pattenss ivbed. They spilled,

afl average, 83 perrest leis by using ithe glive,
Michas] wavs

Winrking Witk ilie Expent

blichaed pecemaly filed a parens applcanon
with the UA. Pabenr sl Troalemarnk Cifice.
Blichact bas been making protoovpes” of the
ghave anil senibimg them wn masuiacrisg
companey, mying to make theen available o
it peuple,

“aeeing hivw well 1 worked, and how penple
reacisd—buow @t com hedp penple whie are
sirugpling with mremoam in their everpday lives—
reaile e deermingl s go oo Midsd as

Fdbthard she has conbinued westing the glove
{or psinre than g pear with Do Edward Dasns, &
nedrnlogist from Fom Myem, Forda. Dr. Davs
hes stsdied Parkinses’s sed resed patiens with
the diznrder.

“Mbichael dwnws humasity dhrough his
irzamery,” D Danvis save

.F'—'”n.'ul.nmllrru:lu

N IR MATINLAL B
-:—l-ﬂl-y:-l-l.-l-—-l-l-h.
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32 dichaet Schuman cas be described s hoth derermized amd ampathetic Cirdle the word
your think besi descnbes luim in the anide “Helping Hand ™

denerm ined symipatheric

Explam poier cucdce usimg decails from the arricle.

33 Luplain the parpo of the e Midssel Schuman condiscied ar local Bopitals with ihe
Parkinenn's Cilove. Use devals from the amicle "Helping Hand™ ma support your anawer,

Go On

e e . S e M e e e M e . M G e S e S M e e

B BCOUAT MATTREAL W

ST TR rage 7
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Planning Page

You may FLAN yvour writing for question 34 bere i poa wish, bug do NOT write

yoar fimal answer an this page. Your writing on this Flanming Page will ROT
coimi bovrd your Gnall score. Write yoar final snswer on Pages 9 and 10,

B SECURE METIRR B
Page B | Bocka TEOTmET AT
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34 |—.|||.|:I..|.m Cirimams ] Mlichas] Schuman wed chew oreative ahilities, for different purpoces.
Wit an ewsay bm whicls you explabn the difffsence im the boys” mocives. for using their
creative abifities. Then deseribe how each hoy's creimvity [od o bt soccess. Use demadls from
hath articls 1o sppon your dswsr.

Im vouor anawer, be wre b

= explain the differesce in Adam's and Michaels medrees for nsing thes oneative abilities
= deporibe how cach boy's crearivaty bad to his success

+ s detalli from boch amices o soppan yoer seswe

Chueck possr writieg for coreecy spelling, grommar, and ponceianon

Go On

l_-—|-h.-.-|..—|—.n-—|-—-|—|- Biook 3 H‘ﬁg
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APPENDIX E: RUBRIC SAMPLE FOR READING/WRITING
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v abieg

o Bulisag g-£ sapein ayl o 3pIng

Reading/Writing Specific Rubric Chart
Reading/Writing Task: “The Calculating Countess”™ and “John Wesley Powell” (Questions 31, 32, 33, 34)

% 5 4 3 2 1
Foinf Responses af this level: | Kesponses af this level: Responses al this level: Hesponses al this level: Responses ot this level:
dhemonsiene a thorough are essentially fogical and indicate only a partial understanding | ore readable but andicate a limated ure often very brief o
underatending of the wnickes Beeurnte, but may reflec of the amicles. Responses may duw | understanding of the arcles, repetitive, madicating that the
and support that understanding | o predominanmty literal some geourabe conelusions shout sudent hns understood only
with trxt-based detals, understanding of the articlisa the lives of Lovelsee nnd Powell, sections of the amcles.
Resporses reveal that the Responses may penermlize but may be sketchy, or reflect soms
Owerall student urderstands the of present faces without misirterpretation of the wexis.
sindbarities and diferenes synlwesizing then
between the two scientists,
Auts Byvron Lowvelace and Jahn
Wisliy Poowell,
e avcurale, complets, and nre casentially securate. may be very hriel' of may contam we incomplete Of CORMEMN INGCUracies. e Incomplete of MmacCuri,
Graphic Hwroush, cims o events in SUOME MECCUracies,
Organieer ::1"'*““1:& aed o they
Lo L LSing Lt
(Cruestion 51) bcad datiia
explain how the seientific mdry explaom bt not fully Iy COnENT SO SCcurme ey addeess- only parts of the task, show show confision and
method helped Powell snd suppar how the scieatific information, but meay be incomplete | musimerpretation of the =sk or display gaps | misunderstsnding of the texts.
his crew survive then niver method helped Powell snd or muy include unrelated, in understanding of the artcles: Responses
: vovanes and support that his erew survivee their river unsustnived ideas (., may only iy contun some aceurate detads, bul ma
Shaort Respatse | o o)oing with 1est-hased viryages biriefly describe how the seicatific ol make meaningful conaeelions of draw
(Question 32) | dails, meihand Delped Powell ard bis crew) | conclusions (e.e., may deseribe the scientific
el bt fail 1o ke the cormection o
howy it belped Powell and his crew in their
Vi agis
explun why Powell was iy be somewhat penend o Aty CONEI SHE SCCUnEE may address only parts of the task, show o shavy e lusdian and
comsidered o daredivil may fot include much text- information, but oy be ncomplete mgiterpretation of the =k or display gaps | migundersionding of B texts.
explorer, using lexk-hased based suppoet. o moy include unrelated, in understanding of the articles: Responses
Short Response | detmls, unsstained ideos (e.g,, oy Ty SeAin some accurale detals, Butmay
(Chupsiian 33) generalirs the reference 1o Powell s | ool make meanmefil connections o duow
o daredevil explorer, without much conelusions (e.g., may show difficulty m
dietnal )y, suppoeting why Powell was referred foas a
daredevil explorer),
uses ampde lext-hosed detnils may discribe the trmindng By COntub S0Mme Securme may addecss only ports of the 1ask, show a e unifocused, or foeus solely
T descnbe the traning Lovelace and Powell recerved | information, bt may be incomplite st pretation of the sk, or display gaps an mino detmls or extraneous
Lowelace and Powell recerved | withom fully exploming bow it | or may include unredated, in understanding of the articles. Responses informaticn; the explanation
Extended and how it led them o lied o their successiul careers. | unsustosmed whens (e, may ottempl | may contain some accurse detarls, bl of the trxinirg Lovelooe and
Hespotse suceessiul careers, Responses | Kesponses show a cliar i sdcdress all pans of the task, may Aol make eneanirgil conneciinns of Powell recerved leading 1o
(Questina M) are orgasized, feused, and Aflempe ot of gandeation, but bt may be incomplers o weakly deaw conchusions (g, nay oaly explain their caneers may not be based
adidress all parts of the sk, may oecassonally stroduce arguned ). it general lerms the trainng Lovelace and in detsils contimed i the
writing 5 fluent and has a extrnneoas mipamation., Powell received, mnd may be very bnef or amicles,
serse Of EgagEment of voice, nul sustin focus).

SCORE POINT 0 = The responses are completely incorrect, irrelevant, or incoherent.
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APPENDIX F: INNOVATION CONFIGURATION MAP AND
INTERVENTION FIDELITY
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Using Text Structures as for Analyzing Text and Learning Content
A. Pre-Reading

1. Students activate content-based background knowledge (KWHL)

A B C D
Most students were Most students were Few students were Few students were
engaged in background engaged in engaged in engaged in
knowledge activation, most background background background
of the time knowledge activation, = knowledge activation, knowledge activation
part of the time part of the time. any of the time.
2. Students activate text-based background knowledge
A B C D
Most students were Most students were Few students were Few students were
engaged in background engaged in engaged in engaged in
knowledge activation, most background background background
of the time knowledge activation, = knowledge activation,  knowledge activation
part of the time part of the time. any of the time.
3. Students activate strategy-based background knowledge
A B C D
Most students were Most students were Few students were Few students were
engaged in background engaged in engaged in engaged in
knowledge activation, most background background background
of the time knowledge activation,  knowledge activation, knowledge activation
part of the time part of the time. any of the time.

B. During Reading

1. Students use graphic organizers to analyze text

A B C D
Most students were Most students were Few students were Few students were
engaged in graphic engaged in graphic engaged in graphic engaged in graphic
organizer use, most of the  organizer use, part of  organizer use, part of  organizer use any of
time the time the time. the time.
2. Students use text features to analyze text
A B C D

Most students were Most students were Few students were
engaged in text feature engaged in text feature engaged in text feature

use, most of the time use, part of the time use, part of the time.

Few students were
engaged in text feature
use any of the time.

3. Students use discourse markers to analyze text

A B C

D

Most students were Most students were Few students were
engaged in discourse engaged in discourse engaged in discourse
marker use, most of the marker use, part of the  marker use, part of the
time time time.

Few students were
engaged in discourse
marker use any of the
time.

C. Post Reading

1. Students engage in independent practice

Few students engaged
in independent
practice with a lot of
teacher assistance

Most students engaged in Most students engaged
independent practice in independent
without any teacher practice with some
assistance teacher assistance

Few students engaged
in independent
practice any of the
time.
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Using Text Structures as for Analyzing Text and Learning Content

A. Teacher Scaffolds Instruction for Students

A

B

C

D

Teacher builds up
complex concepts and
questions through
simpler concepts and
questions all of the
time

Teacher builds up
complex concepts and
questions through
simpler concepts and
questions most of the
time

Teacher builds up
complex concepts and
questions through
simpler concepts and
questions some of the
time

Teacher builds up
complex concepts and
questions through
simpler concepts and
questions almost none
of the time

B. Teacher Presents Strategy through Modeling with Explanations

A

B

C

D

Teacher introduces the
strategy, explains why
it is important and
useful, and models
how to use it through
multiple examples.

Teacher introduces the
strategy, explains why it
is important and useful,
and models how to use
it through one example.

Teacher introduces the
strategy, does not
explains why it is
important and useful,
but models how to use it
through at least one
example.

Teacher tells the
students about the
strategy and then
requires students to use
it.

C. Teacher Provides Guided Practice

requiring students to
practice
independently.

requiring students to
practice independently.

requiring students to
practice independently.

A B C D
Teacher provides Teacher provides Teacher provides Teacher does not
students with ample students with some students with very little  provide students with
guided practice before  guided practice before guided practice before guided practice before

requiring students to
practice independently.

D. Teacher Monitors Students’ Independent Progress and Provides Coaching Accordingly

Teacher frequently
monitors students
during independent
practice and provides
students with coaching
as needed.

Teacher sometimes
monitors students
during independent
practice and provides
students with coaching
as needed.

Teacher rarely monitors
students during
independent practice
and provides students
with coaching as
needed.

Teacher does not
monitor students during
independent practice
and provides students
with coaching as
needed.
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Researcher Fidelity Check Pre-Test — Phase I

Date: Class:

Pre-test: Day 1: REGENTS Present Absent
Day 2: TOAL and Science Unit Test

Establishes reading comprehension, sentence comprehension, and
content-area knowledge baseline.

1. Explains to the students that the assessment will provide
information of how well the students perform in reading
comprehension and sentence combination tasks.

2. Explains to the students that the science test provides
information about their current level of science content
knowledge.

3. Emphasizes that the results of the assessments will have
no impact on their grades, but stresses the importance of
doing the best they can.

Observes student behavior and assesses feedback to guide instruction:
This can be done in class or through the assessment of student work

and verbal feedback.
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Phase II: Introduction to strategic reading

Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

Introduces the idea of using strategies before reading, during
reading, and after reading.

Reviews some of the common strategies that students have
been taught to use by asking students to share some of the
strategies that they use or have been instructed to use.

Uses graphic organizer to classify strategies and to highlight
its use.

Introduces text features as a pre-reading strategy

Models how to use text features before reading by thinking
aloud

Employs gradual release during instruction: I do (modeling),
we do (guided practice), you do (independent practice)

Provides students with an opportunity to implement using text
feature strategy: Individual Practice

Provides English learners with additional guided practice and
language support

Other behavior:
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Phase III: Using pre-reading strategies and introducing text structures
Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

Reviews text features:
1. Briefly discusses text features

2. Allows students time for independent practice

Introduces text structures:
1. Defines text structures

2. Discusses how text structures can be useful during
reading

3. Introduces the comparison and contrast genre
(macrostructures—organizational pattern—point by
point)

4. Introduces discourse markers

5. Models how to identify the relationship established by
discourse markers.

Uses textbook chapter on sound waves to analyze text

Uses graphic organizer to support concept: KWHL and
Comparison Graphic organizer

Employs gradual release during instruction: I do (modeling), we
do (guided practice), you do (independent practice)

Requires students to demonstrate understanding of using text
features and discourse markers to analyze text.

Provides English learners with additional guided practice
and language support

Other behaviors:
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Phase IV: Using pre-reading strategies, macrostructure features, discourse markers, and micro-
structures.

Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

1. Reviews text features (macro) and discourse markers

2. Allows students time for independent practice using

text features and text structures (macro)

3. Employs gradual release during instruction: I do
(modeling), we do (guided practice), you do

(independent practice)

4. Provides English learners with additional guided
practice and language support.

5. Uses graphic organizer to support concept:

Comparison and Contrast

Other behaviors:
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Phase V: Using strategies before and during reading and analyzing comparative statements
Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

Review of strategies—independent practice
1. Pre-reading (text features)

2. During reading (macrostructure) and
(discourse markers)

Introduction of comparative statements:
1. Define conditional statements

2. Define comparative statements
3. Explain use of comparative statements in
creating relationships in texts.
4. Model creating comparative statements (i.e.,
is heavier/lighter

than ; has
greater gravitational pull than ,
but not )

Uses the comparison and contrast graphic organizer to
extract information for comparative statements.

Employs gradual release during instruction: I do
(modeling), we do (guided practice), you do
(independent practice)

Provides English learners with additional guided
practice and language support

Other behaviors:
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Phase VI: Using strategies before and during reading.

Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

Explains to students that they should do the best
they can in the sound waves post-test.

1. Allots students at least 15 minutes to

complete the exam.

Reviews the use of text features for previewing
the text, activating prior knowledge, and
navigating the text.
Reviews the use of text structures to answer
comprehension questions.
Reviews the use of text structures to construct
comparison and contrast extended response.

Uses think-aloud strategy when modeling how
to analyze text structures and text features.

Uses graphic organizer to support concept:
Comparison and Contrast

Employs gradual release during instruction: I do
(modeling), we do (guided practice), you do
(independent practice)

Provides English learners with additional
guided practice and language support

Other behaviors:
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Phase VII: Using strategies to read and write about science.
Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

Reviews:
1. comparative statements

2. conditional statements
3. discourse markers

Introduces:
1. Comparison and contrast (subject by

subject organizational pattern)

2. Discusses the use of a subject-by-subject
comparison

3. Complex sentence structures

Use a graphic organizer to diagram complex
sentences

Uses think-aloud to analyze the relationship
established by complex sentences

Uses graphic organizer to support concept:
Comparison and Contrast

Employs gradual release during instruction: I do
(modeling), we do (guided practice), you do
(independent practice)

Provides English learners with additional guided
practice and language support

Other behaviors:
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Phase VIII: Analyzing text for evidence in macrostructure and microstructures

Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

Provides a sample essay comparing and
contrasting Sound waves and EM waves

Reviews macrostructure, thesis, topic sentence,
key words, and relationships between ideas.

Reviews analysis of conditional statements and
construction of compare and contrast responses.

Uses graphic organizer to support concept:
Comparison and Contrast Essay: EM waves
versus Sound waves

Employs gradual release during instruction: I do
(modeling), we do (guided practice), you do
(independent practice)

Provides students with an opportunity to
analyze text: Individual practice in pairs

Provides English learners with additional
guided practice

Other behavior:
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Phase IX: Using strategies reading comprehension and writing

Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

Allows students time to write a comparison and
contrast essay on Electromagnetic waves and
sound waves using several texts.

Uses graphic organizer to support concept:
Comparison and Contrast Essay: EM waves
versus Sound waves

Provides English learners with additional
guided practice

Other behavior:
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Researcher Fidelity Check Post-test — Phase X

Date: Class:

Key Elements Present Absent

Post-test: Day 12: REGENTS Present Absent
Day 13: TOAL and Science Unit Test

Establishes reading comprehension, sentence combination, and
content-area baseline.

1. Explains to the students that the assessment will provide
information of how well the students perform in reading
comprehension and sentence combination tasks.

2. Explains to the students that the science test provides
information about their current level of science content
knowledge.

3. Emphasizes that the results of the assessments will have
no impact on their grades, but stresses the importance of
doing the best they can.

Observes student behavior and assesses feedback to guide instruction:
This can be done in class or through the assessment of student work
and verbal feedback.
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APPENDIX G: DESCRIPTION OF INTERVENTION
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Fidelity Check

To conduct fidelity check, the researcher had a volunteer doctoral assistant to observe the
delivery of the intervention. The researcher and the doctoral assistant met before the beginning
of the intervention to review how to complete the intervention chart. The doctoral assistant
observed to ensure that the objectives of the lesson were met during the lesson. During the
lessons, the doctoral assistant sat in the classroom and completed the fidelity check form. After
each lesson, the researcher wrote down notes on the lessons and student response to intervention.

Researcher Fidelity Check Pre-Test — Phase I

Date: Class:

Pre-test: Day 1: REGENTS Present Absent
Day 2: TOAL and Science Unit Test

Establishes reading comprehension, sentence comprehension, and
content-area knowledge baseline.

Explains to the students that the assessment will provide information
of how well the students perform in reading comprehension and
sentence combination tasks.

Explains to the students that the science test provides information
about their current level of science content knowledge.

Emphasizes that the results of the assessments will have no impact on
their grades, but stresses the importance of doing the best they can.

Observes student behavior and assesses feedback to guide instruction:
This can be done in class or through the assessment of student work
and verbal feedback.

Notes: Students were given the REGENTS pre-test and instructed to read the two texts provided
and answer the subsequent questions. For students, who spoke little to no English, the
instructions were delivered in Spanish. The researcher did not provide additional translations.
Students were given 50 minutes to complete the REGENTS exam. When the REGENTS is
administered as a standardized assessment, students are given 60 minutes to complete the test
and an additional 10 minutes for preparation. Due to the time constraints of the classes, the
students were given 50 minutes to complete the REGENTS exam.

On day two, the students were given the TOAL sentence combination subtest, which was
composed of 15 sets of sentences for the students to combine. On the same day the students
were given the sound waves pre-test, which was composed of ten science multiple format
questions. The students were given 50 minutes to complete both exams. The TOAL was
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administered first, so that the researcher can provide instructions in both English and Spanish.
Then, the students were given the science test 25 minutes into the period. If students completed
the TOAL sooner, they were given the science test earlier.

Several students asked the researcher if the exam was required and if they were going to
be graded on it. When students were instructed to do the best that they can because the exam
was going to be used as a baseline to determine their progress, some students took longer to start
the exam, and consequently did not finish it. On the second day of pre-testing, the students were
more willing to complete the exam.
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Phase II: Introduction to strategic reading
Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent
Introduces the idea of using strategies before reading, during
reading, and after reading. X

Reviews some of the common strategies that students have
been taught to use by asking students to share some of the

strategies that they use or have been instructed to use. X
Uses graphic organizer to classify strategies and to highlight

its use. X
Introduces text features as a pre-reading strategy x
Models how to use text features before reading by thinking

aloud X
Employs gradual release during instruction: I do (modeling),

we do (guided practice), you do (independent practice) X
Provides students with an opportunity to implement using text

feature strategy: Individual Practice X
Provides English learners with additional guided practice and

language support X

Other behavior: Time for individual practice was limited to
ten minutes. The researcher constructed a chart of reading
strategies the students claimed they already use during
reading. The researcher asked leveled questions to get
participation from ELs. The ELs were allowed to use their
Chrome books to translate words during independent practice.

Notes: The researcher began building background knowledge by asking the students to think
about the reading strategies they already use during reading. The researcher and the students
constructed a chart of reading strategies. The researcher added the text feature, the
macrostructure, and microstructure strategies. The first strategy used was the text features. The
researcher used lesson one of unit 3 in the textbook (McDougal, 2012a) to model using text
features as a pre-reading strategy to create a mental plan for reading. The researcher was able to
model using the strategy, conduct guided practice with the students, and provide them with ten
minutes of independent practice before the period finished.
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Phase III: Using pre-reading strategies and introducing text structures
Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

Reviews text features:
3. Briefly discusses text features

X
4. Allows students time for independent practice

Introduces text structures:
6. Defines text structures

7. Discusses how text structures can be useful during reading

8. Introduces the comparison and contrast genre
(macrostructures—organizational pattern—point by point) X

9. Introduces discourse markers

10. Models how to identify the relationship established by discourse
markers.

Uses textbook chapter on sound waves to analyze text

Uses graphic organizer to support concept: KWHL and Graphic
organizer

Employs gradual release during instruction: I do (modeling), we do
(guided practice), you do (independent practice)

moo | A

Requires students to demonstrate understanding of using text features
and discourse markers to analyze text.

Provides English learners with additional guided practice
and language support

w4

Other behaviors: The researcher had students preview pages 178 and
179 in their textbook, and complete the KWHL chart as a pre-reading
strategy to get the students thinking about what they are going to read.
The researcher introduced students to text structures by providing a
definition. The researcher introduced the students to compare and
contrast macrostructures and had students read pages 178 and 179 in
the Fusion textbook. Once the students read it, the researcher used a
comparison and contrast visual chart to establish similarities and
differences between longitudinal waves and transverse waves. Once
the graphic organizer was completed, the researcher introduced the
students to discourse markers and modeled how discourse markers
depict the relationships between ideas. The researcher helped students
construct sentences that established the relationships between the two
concepts. The students only had eight minutes for independent
practice.
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Notes: The students had little time for independent practice of strategies. To modify for ELs, the
researcher provided the students with a list of key vocabulary that was defined and translated to
Spanish. The researcher also used leveled questions and nonverbal cues, such as graphic
organizers, to help students understand the concepts. ELs were also allowed to use their Chrome
books to use a translator if they chose to do so, only two students in period two, no students in
period three, and three students in period five used it.
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Phase IV: Using pre-reading strategies, macrostructure features, discourse markers, and micro-
structures.

Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

6. Reviews text features (macro) and discourse markers X

7. Allows students time for independent practice using

text features and text structures (macro)

8. Employs gradual release during instruction: I do
(modeling), we do (guided practice), you do

(independent practice)

9. Provides English learners with additional guided
practice and language support.

10. Uses graphic organizer to support concept:

Comparison and Contrast

Other behaviors: The researcher reviewed the use of text
features and macrostructures to identify the organization of
ideas, and the use of discourse marker to establish
relationships between sentences. The researcher provided the
students with the comparison and contrast graphic organizer
and had the students use pages 186 and 187 to practice.
Students worked in pairs. The researcher used leveled
questions and translation of key vocabulary.

Notes: Because students had not had much time for independent practice on previous
intervention days, the researcher ensured that they had most of the period to practice in pairs and
independently.
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Phase V: Using strategies before and during reading and analyzing comparative statements
Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

Review of strategies—independent practice
1. Pre-reading (text features)

2. During reading (macrostructure) and
(discourse markers). X

Introduction of conditional and comparative statements:
1. Define conditional statements

2. Define comparative statements
3. Explain use of comparative statements in
creating relationships in texts.

4. Model creating comparative statements (i.e., X
is heavier/lighter than ;
has greater force than
, but not )
Uses the comparison and contrast graphic organizer to
extract information for comparative statements. X

Employs gradual release during instruction: / do
(modeling), we do (guided practice), you do X
(independent practice)

Provides English learners with additional guided
practice and language support

Other behaviors: The researcher used the textbook to identify the conditional statements on page
179, and then provided additional examples. The researcher introduced conditional statements
and how to analyze the information they provide. After, the students used page 190 to complete
the compare and contrast graphic organizer. The researcher used a sample question: How is wave
speed affected by different mediums? The researcher used the Gradual Release of Responsibility
model to walk the students through the entire process. The researcher used information in the
comparison and contrast graphic organizer to model how to extract information to construct a
comparison and contrast response. The students were then asked, “What is the difference
between longitudinal waves and transverse waves?” the students were allowed to work in pair to
answer the question. The researcher used leveled questions, graphic organizers, and translations
for ELs.
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Phase VI: Using strategies before and during reading.

Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

Explains to students that they should do the best they can in the
sound waves post-test and EM pre-test.

2. Allots students at least 15 minutes to complete the
exam post-test, and 15 minutes to complete the EM
waves pre-test.

Reviews the use of text features for previewing the text, X
activating prior knowledge, and navigating the text.

Reviews the use of text structures to answer comprehension
questions.

Reviews the use of text structures to construct comparison and
contrast extended response.

Uses think-aloud strategy when modeling how to analyze text
structures and text features. X

Uses graphic organizer to support concept: Comparison and
Contrast X

Employs gradual release during instruction: I do (modeling),
we do (guided practice), you do (independent practice) X

Provides English learners with additional guided practice and
language support X

Other behaviors: The researcher administered the sound waves
post-test. The students were allotted 15 minutes to complete
ten questions. The researcher then administered the EM
waves pre-test and allotted 15 minutes. The researcher then
used the remainder of the period to review text features, text
structures, discourse markers, conditional statements, and
comparative statements. The researcher used leveled
questions, graphic organizers, and translations for ELs. The
teacher for period three requested that the students be allowed
to finish a science project in class, so after the students were
done taking the tests within 25 minutes, the researcher and the
doctoral assistant left the class and no dose of intervention was
administered that day for period three.
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Phase VII: Using strategies to read and write about science.
Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent
Reviews:
4. comparative statements
5. conditional statements X

6. discourse markers

Introduces:
4. Comparison and contrast (subject by

subject organizational pattern)
5. Discusses the use of a subject-by-subject X
comparison
6. Complex sentence structures

Use a graphic organizer to diagram complex
sentences X

Uses think-aloud to analyze the relationship
established by complex sentences X

Uses graphic organizer to support concept:
Comparison and Contrast X

Employs gradual release during instruction: I do
(modeling), we do (guided practice), you do

(independent practice) X
Provides English learners with additional guided
practice and language support X

Other behaviors: The researcher reviewed
comparative statements, discourse markers, and
conditional statements using page 198. The
researcher introduced students to a different
comparison and contrast organizational pattern,
subject-by-subject. The researcher also
introduced the students to complex sentences and
modeled how to extract meaning from them. The
students were asked to establish the differences
between sound waves and EM wave by
completing a compare and contrast graphic
organizer. The researcher used leveled questions,
graphic organizers, and translations for ELs.
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Phase VIII: Analyzing text for evidence in macrostructure and microstructures

Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

Provides a sample essay comparing and
contrasting Sound waves and EM waves

Reviews macrostructure, thesis, topic sentence,
key words, and relationships between ideas. X

Reviews analysis of conditional statements and
construction of compare and contrast responses.

Uses graphic organizer to support concept:
Comparison and Contrast Essay: EM waves

versus Sound waves X
Employs gradual release during instruction: I do

(modeling), we do (guided practice), you do X
(independent practice)

Provides students with an opportunity to

analyze text: Individual practice in pairs X
Provides English learners with additional

guided practice X

Other behavior: The researchers provided the
students with a sample essay comparing sound
waves and EM waves, with analysis. Then, she
explained each point through think-aloud. After
she modeled the essay, she had the students use
the graphic organizer they completed the
previous class to construct their own
comparison of sound waves and EM waves.
After modeling, the students had 20 minutes to
plan and begin writing their response. The
researcher walked around and provided students
with assistance writing their comparison.

Note: Because class periods are only 50 minutes, students did not have ample time to work
independently on their writing. To provide ample time, this approach took two sessions.
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Phase IX: Using strategies reading comprehension and writing

Directions: Please mark if the following target teacher behaviors were present or absent from the
lesson.

Key Elements Present Absent

Allows students time to write a comparison and
contrast essay on Electromagnetic waves and X
sound waves using several texts.

Uses graphic organizer to support concept:
Comparison and Contrast Essay: EM waves X
versus Sound waves

Provides English learners with additional
guided practice

Other behavior: The researcher reviewed the
use of the graphic organizer to extract
information for writing. The researcher provide
the students with another session to complete
their comparative writing. The researcher
walked around and provided students with
assistance writing their comparison. The
researcher used leveled questions, graphic
organizers, and translations for ELs.
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Researcher Fidelity Check Post-test — Phase X

Date: Class:

Post-test: Day 12: REGENTS Present Absent
Day 13: TOAL and Science Unit Test

Establishes reading comprehension, sentence combination, and
content-area baseline.

Explains to the students that the assessment will provide information
of how well the students perform in reading comprehension and
sentence combination tasks. X
Explains to the students that the science test provides information
about their current level of science content knowledge.

Emphasizes that the results of the assessments will have no impact on
their grades, but stresses the importance of doing the best they can.

Observes student behavior and assesses feedback to guide
instruction: This can be done in class or through the assessment of
student work and verbal feedback.

Notes: Students were given the REGENTS post-test and instructed to read the two texts
provided and answer the subsequent questions. For students, who spoke little to no English, the
instructions were delivered in Spanish. The researcher did not provide additional translations.
Students were given 50 minutes to complete the REGENTS exam. When the REGENTS is
administered as a standardized assessment, students are given 60 minutes to complete the test
and an additional 10 minutes for preparation. Due to the time constraints of the classes, the
students were given 50 minutes to complete the REGENTS exam.

On day two of post-test, the students were given the TOAL sentence combination subtest,
which was composed of 15 sets of sentences for the students to combine. On the same day the
students were given the sound waves delayed post-test, which was composed of ten science
multiple format questions, and the EM waves post-test, which was composed on six questions.
The students were given 50 minutes to complete both exams. The questions for the sound waves
delayed post-test and the EM waves post-test were combined in one sheet of paper, but questions
were grouped by topic. The students were given both exams, but were instructed to start with the
TOAL, so that the researcher can provide instructions in both English and Spanish. If students
completed the TOAL sooner, they were given the science test earlier.

Several students complained that there were too many exams in one week. Students were
instructed to do the best that they can because the exam was going to be used as a comparison to
their pre-test to determine their progress. Some students did not finish the REGENTS, and some
did not finish the TOAL. On the second day of post-testing, the students were more willing to
complete the exam.
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APPENDIX H: SUPPLEMENTAL RESOURCES USED DURING
INTERVENTION

230



Classification of Strategies: Graphic Organizer

Before Reading

During Reading

After Reading
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Direction of Waves

Directions: Read the paragraph below and use the word bank at the end to fill-in the blanks.

If you throw a rock into calm water, the impact of the rock disturbs the water and begins
a ripple effect. This is a mechanical wave, which needs a medium to initiate motion.
Mechanical waves move in two forms: parallel or perpendicular to the direction the wave is
moving. The motion of the ripple is going away from the center perpendicular to the direction
the wave is traveling. Waves that travel perpendicular to the direction the wave is traveling are
transverse waves. transverse waves, longitudinal waves travel parallel to the
direction of the wave. Because transverse waves move perpendicular to the direction the wave is
traveling, it has crests, the highest point in a wave, and troughs, the lowest point in a wave.

longitudinal waves do not move perpendicular to the direction the wave is

moving, longitudinal waves do not have and

longitudinal waves have compressions, crowded areas, and rarefactions,

stretched-out areas.

Word Bank

crests troughs unlike however instead SO
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The Effect of Electromagnetic Waves on Birds

Directions: Read this article by H. Mouritsen and answer the questions that follow the article.

Birds know where to go when it's time to migrate. They get some of that superb sense of direction from their ability to detect Earth's magnetic field. That
etic sense acts a bit like a compass used by human hikers, but

according to a new sludy

This is the main idea of the article. It explains what the topic is This is the author's defini far el agneti
and explains what will be discussed sbout that topic. ] radiation,
Maost electronic devices send out waves of mﬂﬁ called electroma ﬁ tic radiation. The Ievels are too low to harm people.

‘What does this information tell us about \\‘ Important H'!‘fﬂfml‘!hll sbout the effects of

birds? A ag! ion on h wersus birds.

They fidget in their cages. They try to face in the direction they would fly away, if
outdoors,but the birds can't always line up correctly. notes Henrik Mouritser, a biologist at the University of Oldenburg in Germany.

What [s the definition of electromognetic nalse?

He and his colleagues studied European robins (Erithacusrubecula). They took some h%tside the city of Oldenburg to a rural area with low
electromagnetic noise. There, the birds had no problem figuring out which way to turn, But birds caged in the city were confused. They were likely to face
in the correct direction only when they were shielded from electromagnetic radiation.

Electronic equipment can sometimes interfere with a magnetic compass. Scientists have long argued about whether such devices might also interfere with the
biology of animals, including a bird's magnetic sense.

—

Wh\r do you think that many scientists did not accept the findings that
ic waves interfarad with birds’ sanse of direction?

Joseph Kirschvink has called for researchers to be more careful when studying the effects of electronic devices on birds' sense of direction. As a biomagnetist
at the California Institute of Technology, in Pasadena. he studies animals' magnetic sense. He says Mouritsen's team has done better work than any previous
team in probing how electronic noise might affect birds' magnetic compass.

As a result of this study, he told Science News, "I think it needs to be considered seriously." He also said he hopes to see other scientists try to confirm the
new findings by mmnning similar tests.

Mouritsen's experiments began back in 2004. He observed that caged robins did not face toward their migratory directions. For several years he could not
figure out why. Then another researcher in his lab suggested that they set up a shield. Called a Faraday cage, it consisted of grounded aluminum screens that
blocked incoming electromagnetic radiation. When protected by the screening, birds in the lab at last faced in the direction they should migrate.

Over the next few years, Mouritsen and his colleagues kept testing the idea that electromagnetic noise upsets a robin's sense of direction. They tried various
ways to challenge it. Yet their data always showed the same thing. :

‘—‘"—"'“‘1 Evidence to support the idea that radiation affects birds’ sense of direction.

Not all types of everyday radiation confused the birds' sense of direction. Althoughcell phones and power lines are often blamed for confusing birds, the
researchers reported that they had no effect in their tests.

Mouritsen told Science News he was reluctant to start sadying birds and electromagnetic radiation. After all. he knew that previous experiments that tested
its effects on animals had been criticized as zany or sloppy. But he says he and his sadents worked hard to think of different ways to test their ideas.

"It's not the first time it's been claimed," he said of the link between compass confusion and electronics. "But I hope it's the first time it holds up."

Copyright of Science News for Students is the property of Society for Science & the Public and its content may not be copied or emailed to multiple sites or
posted to a listserv without the copyright holder's express written permission. However, users may print. download, or email articles for individual use.

IQursﬁons about the aticle: l

(2. Read the following sentence and write what you think it means in your own words:

They oy to face in the divection ey wonld fTy away, if outdoors, but the bivds can't abways line up corveetly.... ‘
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What is electromagnetic radiation?

Electromagnetic energy is a term used to describe all the different kinds of energies released into space by stars such as the Sun. These kinds of energies
include some that you will recognize and some that will sound strange. They include:

« Radio Waves

« TV waves

« Radar waves

+ Heat (infrared radiation)

+ Light

» Ultraviolet Light (This is what causes Sunburns)
.

Examples of electromagnetic energy

X-rays (Just like the kind you get at the doctor's office)
Short waves

Microwaves, like in a microwave oven

Gamma Rays

All these waves do different things (for example, light waves make things visible to the human eye, while heat waves make molecules move and warm up,
and x rays can pass through a person and land on film, allowing us to take a picture inside someone's body) but they have some things in common.

They all travel in waves, like the waves at a beach or like sound waves, and also are made of tiny particles. Scientists are unsure of exactly how the waves
and the particles relate to each other. The fact that electromagnetic radiation travels in waves lets us measure the different kind by wavelength or how long
the waves are. That is one way we can tell the kinds of radiation apart from each other.

Although all kinds of electromagnetic radiation are released from the Sun. our atmosphere stops some kinds from getting to us. For example, the ozone layer
stops a lot of harmfjul ultraviolet radiation from getting to us, and that's why people are so concerned about the hole in it.

We humans have learned uses for a lot of different kinds of electromagnetic radiation and have learned how to make it using other kinds of energy when we
need to. DS1 would not be able to communicate with Earth from space. for example, if it could not produce radio waves.

|M0re Questions:

| 3. Based on the information about electromagnetic radiation, why do you think that birds are negatively affected by it?

[4_ Why isn't a bird’s ability to find its migratory path affected by the electromagnetic radiation of the sun?

[5. Why do some scientists disagree or not accept the findings of experiments that show that electromagnetic radiation has a negative effect on birds?

6. According to the author, “although cell phones and power lines are often blamed for confusing birds, researchers reported that they had no effect in
their tests. ** Do you agree with this result? Why or why not?

7. In the paragraph. “Over the next few years. Mouritsen and his colleagues kept testing the idea that electromagnetic noise upsets a robin's sense of
direction. They tried various ways to challenge it. Yet their data always showed the same thing. The birds only faced the correct direction when the
shield blocked out the electromagnetic radiation.”™

What is the author trying to tell you?

| 8. Electronic noise is another word for

[9. What do you think should be the next step for scientists to find out more about the disturbances electromagnetic radiation causes animals?

0
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Electromagnetic Waves versus Sound Waves Text Analysis

Electromagnetic-Waves jrersns-Sound -Wavasd
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Student Sample: Using the Graphic Organizer

Comparison Table
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Student Sample: Writing Sample
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Student Writing Sample 11
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Student Writing Sample 111
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Student Writing Sample IV
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Student Subject-by-Subject Comparison during REGENTS Test Q. 34
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Student Sample: Response to Reading Comprehension Question 32

e yeur Jater e waa & aesesi-finalise in
the Ohio Werlends Habitar Stamp desiun
competition. He followed that with a third
place fnish in the Ohio contest the next
vear and 3 second place finish the year
after that, before winning the national
COBTEST.

So what would Adam Geimm like to do in
the future? Paint wildlife, of course. "Nothing

mterests me ke mituee, e outdoors .
every Kind of wild aninwal intrigues me.”

Adim belleves that his detailed paintings
incevase people's awareness of wildiife. “lt's
odd how few people actually go outdoors to
look at ducks and geese. But when you put
those same ducks and geese in paintings—
with all the detatls—people notice,”

31 i the chart below, provide two examples of how Ackam Grimm prepared himself 1o become
a successiul wildhife artist, Then descnbe how each example cantributed to his success.
Use detalls froe the article o support vour answer.
How Adam Grimm prepared himsel
to become a successful wildlife artist How it contributed to his success
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Student Sample: Response to Reading Comprehension Questions 33 and 34

32 Michacl Schuman can be described s hoth determined and sympathetic, Circie the word
vort think best describes hin in the articie “Helping Hud."

determined < sympathetic }

Explain yonr choice using details from the article
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33  Explan the purpose
¢lping Hand™ to support your answer,

Parkinson's Glove. Use details from the articie "H
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Student Sample: Response to Reading Comprehension Question 34

[* 3
34 | Adam Grimm and Michael Schuman used their creative abilities for different purposes

Write an essay [ which you explain the difference in the boys’ maotives for using their
creative abilities. Then describe how each hoy's creauviry led th his sticcess, Use details from
both articlés 10 suppoOT your answWer.

Ity your answer, be sure 1o

o explain the difference in Adam’s and Michael's motives for using their creative abilities
o describe how each bov's creativity led to his success

« use details from both articles to support your answes

L

—| Check your writing for correct spelling, grammar., and punctyation.

\ N ..

s Aeye Arw Vor L e K ¢ Lo Al
1] \ L
K\\’\C\ s \"\C\\:‘j\(\(}) \’\[‘-A(\A i)3\3\'(\ CryTi ) T Ao

ry

L -
Crcncde axvaan{t v Alevretn vbfo\:.-"\r\r-rh s eSS

clersvenAM son O CWNON, V\\nael Otehen 40 oo
J -

i = B < ¢ -
Oy X R\ 1 L A S S U e, S (\j L o S L W Y UL s NN

L AANS ey N ey Ol xE Ol Al % A

A Nt \CSEs WA ey e N WA g Y\s( NG\ O
= > ~—

Y O ik -\' CSAEl e Do GO WA cOrS NN R

W - 2 N\ =
\ A NSNS %Cu\c >5C . \'«fyc CNeOW S ey \')CJ\\'\

YOV S Ak gle anft SO0l , Lo AOC v 0uCC eSS,

Daee AAACH Ceos2oed v OMOLNS NOT

Go On

§ SECURL MATERIAL & :
T e esigeiied Wekswp suhidesn Page 9

245



Student Sample: Sentence Combination

I, We went (o the party It was on Sunduy,
: - L Onod ¥ 7 .
wiEiNy M Ling Woe LY - waS 04 Sindad

W, L‘,
2. Emily likes candy. Emily likes cake.

9
{

L“'"-J} fa N |

2y l =/<
Rob was carly for the game.

3. Bill was carly for the game.

y ¥ ¢ 4Ll2 Saowag

Moot oad ra by Wwad Cafly ¥
4. He had dreamed. He drepmed of moncy. He dreamed of excitement. He dreamed of

adventure.
b inatly Dnd Eveiszmazne ovnd sdurniyle

we Wod o o

5. The girl looked frghtened. She wasn’t frightened.
woahy Erishicne, and ein S W raSalb

e TAR
It was after school.

6. Sam had a picnic. It was last Friday.
5_3 Wi Mad & Pienic \og L X[ al 2vd ¥ wisS a X HT ’.")_L.,‘\“.."_A
7. Itis miles away, I'he number is 450, I'he miles are to Boston
| pe L Y . L - { ‘A & v B ean
Ak 16 o 08 avwetny Ding thi uMmol 5 M L0 30 To +0 POISFON.
8. Ann wenrs rings The rings are on her fingers. The rings are prety
ANN v iatd T.n9% and 1w £.n08 ace 0N Wie Eiadérl AA =

"l""’)‘) L.t \T_j
[t was very hot outside,

9. The snow meled.
MOt ontidd and 1L xS week WAk ude de

- \"i e, ()
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10. I thought Beth wanted a cat. No, she wanted a dog.
T OB00%nE et wonbed o Cak Lug NG She wWeanby

A AbHS
11.  Saratyped a letter, The letter was to Steve. The letter was sent back.

Lot ¥9Ped o ILFHY A0 S48V mnd ML Senky Mha L2 \ter

o \<,
12, The girls losded the gear into the car.  They were going on the trip. It was o fishing tnp.

TR 2018 laaded Fg Gsar 1AM AR o Dol dhe b witle 6
N o X¥i0 and |+ \WaS & EiSRA i@

13,  The aftemoon paper was scattered over the yard, The paper had become unfolded.
TN AR etk noln o P0r wiaS SCeadsgerd ULy MWL Vald sadd

At Do@lt Mozl Mo font wn Chlded.

14, We ran in the mee. It rained. It was Thursday.
Aot Yoo in 2% Ya(e ounal 1+ ron2d snal 1F Wwad pn
Maursgla s

15. We heard static on the radio.  We feared o thunderstorm.  We decided not to go out in the boat.
Wi Wiofd S4gb e pn MR (odit anol Wl B, (¢d o Ly nole rSiaim
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APPENDIX I: TOAL SENTENCE COMBINATION PRE-TEST
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Sentence Combination Pre-Test

Name: Period:

Teacher’s Name:

Example Item:
We ate lunch. It was an hour ago.

We ate lunch an hour ago.

1. We went to the party. It was on Sunday.

2. Emily likes candy. Emily likes cake.

3. Bill was early for the game. Rob was early for the game.

4. He had dreamed. He dreamed of money. He dreamed of excitement.

He dreamed of adventure.

5. The girl looked frightened. She wasn’t frightened.
6. Same had a picnic. It was last Friday. It was after school.
7. Itis miles away. The number is 450. The miles are to Boston.
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Ann wears rings. The rings are on her fingers. The rings are pretty.

9. The snow melted. It was very hot outside.

10. I thought Beth wanted a cat. No, she wanted a dog.

11. Sara typed a letter. The letter was to Steve. The letter was sent back.

12. The girls loaded the gear into the car.  They were going on the trip. It was a fishing trip.

13. The afternoon paper was scattered over the yard. The paper had become unfolded.

14. We ran the race. It rained. It was Thursday.

15. We heard static on the radio. We feared a thunderstorm.  We decided not to go out in
the boat.
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APPENDIX J: TOAL SENTENCE COMBINATION POST-TEST
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Sentence Combination Post-Test

Name: Period:

Teacher’s Name:

Example Item:
We ate lunch. It was an hour ago.

We ate lunch an hour ago.

1. They should ask Ben. They will get many suggestions.

2. The driver roared away. The roaring was in dust. The dust was in a cloud.

3. The hamburgers were on the grill. They were sizzling. The smell made us hungry.
4. First, we descended to the edge of the river. Next, we boarded a small raft.

Then we launched the raft.

5. They would dance. Where they would dance the lights would be bright.
The light would flash.

6. The book had an exciting conclusion. [ hated to see it end.

7. She has two dogs. One dog is a collie.  One dog is a spaniel. They perform different duties

on the farm.

8. David saw the new girl. He asked for her name. He wanted to date her.
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10.

11.

12.

13.

14.

15.

Jennifer will swim in the summer. The pool opens in June. Her friends will be
there too.
Jack went to work every day. He did not like to go. He needed the money.
Joan is annoyed. She doesn’t like Richard. She has to be polite to him anyway. She
doesn’t want to embarrass her friend.
The bird spread its wings. The bird soared off the cliff. The cliff was craggy.

The bird hovered over the canyon.  The bird surveyed the scene below.
The artist is drawing. He is skilled. He is sitting under a tree. He is watching
the players.
We saw a movie. The one we saw was about a disaster. The earth was dying. It was

the earth as we know it.

The dog’s head was cocked. It was cocked to one side. ~ There was a loud
scratching noise. The dog listened to the sound. The dog leaped up.  He leaped
toward the door.
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APPENDIX K: SENTENCE COMBINATION RUBRIC
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Sentence Combination Score Rubric

Sentence Type Grammar Comprehensibility Logical Order
1 Simple Sentence No error Yes Yes
2 Compound Run-on error No No
Sentence
3 | Complex Sentence | Comma splice error
4 Compound- Verb error
Complex
5 Simple Sentence | Pronoun agreement
with Phrase error
6 Compound Modifier error
Sentence with
Phrase
7 | Complex sentence Word usage error
with Phrase
8 Compound- More than one error
complex Sentence
with Phrase
9 No Response No response No response No response
10 Did not combine Did not combine Did not combine Did not combine

sentences
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APPENDIX L: SOUND WAVES PRE-TEST

256



Name: Class/Period
Pre-test Sound Waves

Match the following terms with the correct definition. There is one extra term that will not match
any of the definitions.
Column A Column B

1.  Time for one cycle to occur a. Cycle
Distance from one point on a wave to the same b.  Hertz
point on the next wave

3. Unit of measurement for frequency (one cycle
per second)

4. A single unit of periodic motion d.  Period

5.  Happens when two or more waves interact Wavelength

f.  Interference

2

Amplitude

@

The pictures below represent vibrating guitar strings. Which picture shows a guitar string of one
and only one wavelength?

Which of the following usually occurs inside a material instead of at the surface?
a. Reflection

b. Refraction

C. Diffraction

d. Absorption

The frequency at which a system vibrates when disturbed is called its

frequency.

Destructive interference occurs because:

a. multiple waves combine to make a wave of smaller amplitude.
b waves bend around or through holes in an obstacle.

c. waves are absorbed and disappear.

d two waves add up to make a wave of larger amplitude.

Which of the following statements is NOT TRUE of the speed of sound waves?

a. Sound waves travel faster in metal than in air.

b The speed of sound in air is about 343 meters per second.
C. Sound waves are slower than light waves.

d Sound waves travel faster in outer space than in air.
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Name: Class/Period
Post-test Sound Waves

Match the following terms with the correct definition. There is one extra term that will not match
any of the definitions.
Column A Column B

1. Multiples of the fundamental a. Resonance
2. A group chosen to include all those things of interest b. Decibel
to be studied
3. A system that shows harmonic motion c. System
4. The maximum response to an oscillating force d. Frequency
occurring at a natural frequency
___ 5. Number of cycles that occur in one second e. Oscillator

f.  Harmonics

6. Sound whose frequency is too high for human hearing to detect is called

7. The picture below shows five harmonics of a vibrating string experiment. The vibrating string
incorrectly labeled is:

1 2 3 5
it
; " " |.|
‘ -

4 A S

i ! :|| [ &

,!} I“'-P ¢ . ‘e

9Hz 3%Hz 52Hz 65H:z

8. Although a door is only slightly opened, sound will pass from one room to another due mainly
to:

a. reflection.
b. refraction.
C. diffraction.
d. absorption.

9. Two pulses are traveling on the same rope as shown in the diagram. As they meet, what type
of interaction will occur at their meeting point?
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10. Natural frequency is:

a. what happens when two waves combine to produce one wave of lower amplitude.
b. the frequency at which a system oscillates when it is disturbed.

C. the rate at which vibrations are naturally damped in an oscillator.

d. an oscillator whose frequency is a multiple of another wave.
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Name: Class/Period

Delayed Post-test Sound Waves

1. The graph that shows the volume (“loudness™) of a sound at different frequencies is
called a .
2. How many anti-nodes does this standing wave have?

Wave &
pattern W

a. One
b. Two
c. Three
d. Four
3. A decibel is a unit used to measure the:
a. pitch of sound.
b. color or complexity of sound.
c. loudness of sound.
d. frequency of a sound.
4. The word supersonic describes:
a. motion faster than the speed of sound.
b. frequencies of sound too high for the human ear to hear.
c. decibels of sound too soft for the human ear to hear.
d. decibels of sound too loud for the human ear to hear.
5. When a wave bends as it crosses a boundary,  occurs.
a. reflection.
b. refraction.
C. absorption.
d. diffraction.
6. . A longitudinal wave travels:
a. only along the Earth’s longitudinal lines.
b. perpendicular to the direction of oscillations.
c. in the same direction as the oscillations.
d. perpendicular to a latitude wave.
7. Sound waves are always:
a. transverse waves.
b. longitudinal waves.
c. electromagnetic waves.
d. seismic waves.
8. A transverse wave:
a. lasts no longer than one minute.
b. oscillates perpendicular to the direction of wave travel.
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c. oscillates in the same direction as the direction of wave travel.

d. has enough energy to travel at least 5,000 kilometers.
9. Ultrasound is:
a. the speed at which the latest, top-secret jet aircraft fly.
b. used to make internal images of the human body.
c. extremely painful to the human ear.
d. of lower frequency than the human ear can detect.
10. Which of the following usually occurs inside a material instead of at the surface?
a. Reflection
b. Refraction
c. Diffraction
d Absorption
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Name:

4.

Class/Period

Pre-test Electromagnetic Waves

Electromagnetic waves are made by

A) vibrating electrical charges

B) strong compressions

O) vibrating water molecules

D) vibrating air molecules

What type of waves do not require matter to carry energy?
A) mechanical

B) electromagnetic
0] transverse
D) compressional

The entire range of electromagnetic wave frequencies is known as
A) visible light
B) ultraviolet radiation
O) the electromagnetic spectrum
D) magnetism
is the distance from the top of one crest of a transverse wave to the top of

the next crest in that wave.

A) Wavelength

B) Amplitude

O) Frequency

D) Wave velocity

Which of the following has the shortest wavelength?
A) green light

B) X rays
0) radio waves
D) infrared radiation

As frequency increases, wavelength
A) becomes faster

B) increases
O decreases
D) remains constant
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Name: Class/Period
Post-test Electromagnetic Waves

1. As frequency decreases, wavelength

A) becomes faster

B) increases
)] decreases
D) remains constant

2. Which of the following has the longest wavelength?
A) green light

B) X rays
0] radio waves
D) infrared radiation

3. The energy carried by an electromagnetic wave is called

A) thermal
B) mechanical
0) radiant

D) potential

4. What type of waves uses matter to carry energy?

A) mechanical

B) electromagnetic
0) transverse

D) compressional

energy.

5. The electromagnetic spectrum is a range of electromagnetic wave frequencies.

A) True
B) False

6. Which of the following properties of a transverse wave is the distance from one trough to the

next?
A) amplitude
B) frequency
@) intensity
D) wavelength
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