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ABSTRACT OF THE DISSERTATION

Academic Language Knowledge and Comprehensioniehfe Text

for English Language Learners and Fluent Engliskakmg Students

by

Sandy Ming-San Chang
Doctor of Philosophy in Education
University of California, Los Angeles, 2013

Professor Alison L. Bailey, Chair

As an initial step toward understanding which feaswf academic language make science-based
expository text difficult for students with differeEnglish language proficiency (ELP)
designations, this study investigated fifth-gratlglents’ thoughts on text difficulty, their
knowledge of the features of academic languagettandelationship between academic

language and reading comprehension. Forty-fite-fifade students participated in the study;

18 students were classified as English languagedesa(ELLS) and 27 students were fluent-
English speakers. Participants read two scienssggges, answered comprehension questions,
and engaged in a retrospective interview which edaiheir knowledge on the academic

language features of vocabulary, grammar, and diseo Qualitative analysis was used to code
students’ thoughts about the challenges to reatbngprehension and to identify the challenges

that were related to academic language. Quanttamalyses were conducted to examine



whether students’ knowledge of academic languaggifes and reading comprehension differed
by students’ ELP designations, as well as to ingast the relationship between students’
knowledge of academic language features and readimgprehension. Results for the
gualitative analysis revealed that students foufftult vocabulary, reading abilities, and prior
knowledge as the greatest challenges to compremgtie science passages. Results from the
guantitative analyses indicated that ELL studeknewledge of academic vocabulary, grammar,
discourse knowledge, and reading comprehensioméasured by multiple-choice questions)
were significantly lower than the fluent-Englislesging students. The results also indicated
that vocabulary, not grammar or discourse featwvas,significantly related to students’
comprehension scores. The results have implicafimnunderstanding the features of academic

language that influence students’ comprehensia@xpbsitory texts in science.
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CHAPTER |
Introduction

Reading proficiency is a foundational skill for b@cademic achievement and vocational
success that would otherwise be unavailable twiddals who cannot comprehend written texts
(August & Shanahan, 2006; Kamil, 2003). The neediteracy skills is more important than
ever, given the changes in the structure of the ec8nomy: today, service-oriented jobs have
replaced manual labor jobs, which dictate the irtgpare of schooling and proficiency in literacy
for children’s future economic well-being (Perimaaiwaldinger, 1997; Suarez-Orozco &
Suarez-Orozco, 2002). Additionally, poor readikijshave long-term implications, including
emotional difficulties, low self-esteem and othegative behavioral outcomes, increased
chances of school failure and dropout, higher pgwates, and lower life expectancy (Baker,
Wolf, Feinglass, Thompson, Gazmararian, & Huan@,72Cicchetti & Nurcombe, 1993;
Hernandez, 2012).

As a consequence, reading reform efforts have bdep national priority, and all
publicly funded K-12 schools are held accountabtestudents’ reading proficiency. The
renewed focus on reading comprehension is reflantdte Common Core State Standards
(CCSS) in English language arts that define crassiglinary literacy expectations to prepare
students for college and career readiness (Commoom &tate Standards Initiative, 2010). In
reading, the CCSS highlight the comprehension fofimational text, such as analyzing the
structure of texts and attending to text complexithe CCSS also place special emphasis on the
reading of texts in the content areas so that stsdmn build background and foundational
knowledge in disciplines such as science and hjistGontent-specific texts, such as those used
in science, are widely used in educational settmggresent unique challenges to students’

comprehension (Snow, 2010; van den Broek, 201QjthErmore, in the content area of science,
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the Next Generation Science Standards (NGSS) rekwmwaledged the importance of
communicating science knowledge and the partia@datent-area literacy challenges students
need to meet by linking each of the Disciplinary€tmeas with CCSS literacy standards
(Achieve, 2013).

Educators and researchers working to increaserssideademic success in the area of
literacy face some troubling statistics and tremedgrding the reading achievement of students
in grades 4-12. According fthe Nation’s Report Cardeading proficiency scores of students
on the National Assessment of Educational Progi¢&8&P) has stagnated in recent years, a
development that is more pronounced as studentmae\in grades (Lee, Grigg, & Donahue,
2007; Snow & Biancarosa, 2003). On the 2011 NAERINg test, 34% of fourth-graders
scored at or above proficient (8% scored at advdnesmd 34% of eighth-graders scored at or
above proficient (3% scored at advanced) (Nati@waiter for Education Statistics [NCES],
2011a). Scores for fourth-graders remained raedtiunchanged since 2005, and scores for
eighth-graders remained unchanged since 2009.

The overall trend reveals that the majority of st above third-grade struggle with
reading achievement, but students who are Englistpdage learners (ELLS) are at a particular
risk. ELL students are students whose primarydagg is not English and are still becoming
proficient in English language skills to fully erggain English classrooms (Flores, Batalova, &
Fix, 2012). Results on the 2011 NAEP in readingdoL students showed that 69% of fourth-
graders and 71% of eighth-graders scored belove BHSIES, 2011a). Compared to non-ELL
students in which 28% of fourth-graders and 22%igith-graders scored below basic, ELL
students’ reading performance are far behind tbhbseeir fluent-English speaking peers.

Furthermore, as science text is examined in thidystthe results of the 2011 NAEP in science is



informative: 83% of eighth-grade ELL students sddvelow basic, where as 32% of non-ELL
students scored below basic on the science (NCES,Y). For ELL students, science
performance could be stymied by their lack of Estglanguage knowledge and reading abilities,
which affect their access to the content of theemat (Cervetti, Bravo, Duong, Hernandez, &
Tilson, 2008; Lee, 2005; Quinn, Lee, & Valdes, 2012

One reason to explain students’ troubling readouyes is the increasing demands of
academic tasks, which usually involve complex textle texts that are used in grades 4 and up
are lengthy and written about topics that are tetaabstract, new, and challenging.
Additionally, these academic texts contain spexgalj technical vocabulary and are written in
sophisticated grammar with varying discourse stmgs. These demanding features of academic
text are the products of the language, or registd in schools, which is commonly referred to
as academic language (Bailey, 2007; Chamot & O'84all994; Schleppegrell, 2001).
Academic language is broadly defined as the fonnaksfanctions of language — which includes
distinct lexical, syntactic, discourse, and funcéibfeatures — associated with academic
disciplines (Scarcella, 2003; Schleppegrell, 2w & Uccelli, 2009).

A growing body of research shows that there islkalhietween academic language
knowledge and school achievement (Francis, Ritarsaux, Kieffer, & Rivera, 2006; Hakuta,
Bulter, & Witt, 2000; Short & Fitzsimmons, 2007%tudent knowledge of academic language is
useful in accessing the content of academic texdsaaademic talk (Guerrero, 2004; Bailey,
2007) and in learning to think in a specific didicip (i.e., thinking as a scientist, historian,
mathematician, writer, etc.) (Shanahan & Shanab@®3). However, the research on academic
language in the context of student learning, anghmicular with reading comprehension, is still
in its infancy (Anstrom, DiCerbo, Butler, Katz, Nt, & Rivera, 2010). Moreover, the research

on academic language and reading comprehensiorstbatrently available tends to focus on
3



only one domain of academic language at a timd) agstudies that examine only academic
vocabulary (Snow, Lawrence, & White, 2009) or graanifSchleppegrell, Achugar, & Oteiza,
2004). To date, the collective role of featureditierent levels of academic language (e.g.,
word, sentence, and discourse) with respect testgtreading comprehension has not been
systematically researched.

The need for research in the area of academic égegand all its features for struggling
readers has become necessary in recent years aemphasis has been placed on the academic
success and accountability of students. Studeititslaw literacy achievement include students
— regardless of English proficiency — who live ighhpoverty areas (Chall & Jacobs, 2003; Fry,
2008; Snow, Burns, & Griffin, 1998). Also, studemtho are classified as ELL students have
struggled with reading and academic achievementdatleeir lack of English language
proficiency. For these students who struggle wetiiding, knowledge of academic language
features may be especially important for studentbé comprehension of academic texts. For
ELL students in particular, academic language @a bridge that connects English
development with academic achievement.

The present study aimed to examine the role ofeanadlanguage features in the
comprehension of informational text in science itin-grade students, who are in a grade that
marks a transition from elementary to middle schddie purpose of the dissertation is to shed
light on which features of academic language iersm text are most challenging to students and
to examine if any differences exist between Endbsiguage learners and fluent-English
speakers’ academic language knowledge. Invesigé#tiese questions with two populations of
students allows for an analysis of how patternsoofiprehension and knowledge of academic

language features vary for different students wieawling expository texts in science.



CHAPTER II
Literature Review

This chapter reviews the research literature tifatined the study. First, the chapter
explains the nature and complexity of reading cahension, focusing on reader variability (in
particular, on ELL students) and text complexitypecially on the comprehension of expository
text). Next, academic language is defined, anditti@ature on academic language knowledge
and academic achievement is reviewed. Finallyctimgent-area knowledge and discipline-
specific reading is discussed.

Reading Comprehension

Overview of reading comprehensio@omprehension from reading text involves more
than the reader simply decoding and understandicghulary words or passively absorbing
information presented in the text. Instead, th@mmehension of written text is an active and
constant interplay between the reader, the texk tla@ activity (Alderson, 2000; Dole, Duffy,
Roehler, & Pearson, 1991; Purcell-Gates, Jacol&@egener, 2004; Snow & Sweet, 2003).
Reading comprehension, as defined by the RAND Rea8iudy Group, is the “process of
simultaneously extracting and constructing meatiingugh interaction and involvement with
written language” (Snow, 2002, p. 11). The RANDagieg Study Group’s model of reading
comprehension involves the following three compasiefi) the reader who is doing the
comprehending, (2) the text that is being read,(@phthe activity or purpose for reading. These
three components occur within a larger socioculttwatext. The reader has various levels of
cognitive abilities, motivation, knowledge, and kgwund experiences which, in combination,
allow for the reader to make meaning from the tétie types of texts that the reader
encounters, such as narrative and expository gevaegin their organizational structure and

features, which impact comprehension. The actiyitypose, context, and consequences of
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reading influence the ways in which the reader @@ghes and processes texts. For example, a
reader uses different comprehension strategies vdagting for pleasure or when studying for
an exam (Schellings, Hout-Walters, & Vermunt, 19963stly, the sociocultural context is the
setting in which the three components interact,iamdluences how students acquire literacy
knowledge and skills (Tharp & Gallimore, 1988; Vygloy, 1978). The components of reader
variability and text complexity are especially peent to this study, and they are described in
more detail below.

Reader variability. Readers bring to the reading task a multitudeaofing capabilities
(e.g. cognitive, motivational, linguistic), skil{s.g., oral language proficiency, fluency in word
recognition), and knowledge base (e.g., contenstadirse practices) in order to make sense of
texts. Much of what is known in how readers cornpral text comes from decades of research
on what skilled readers do as they read. Skikedlers are good comprehenders. They are
accurate and fluent in word recognition, conneetrttvorld knowledge to comprehend text,
construct meaning using a wide variety of strate@geg., activating prior knowledge,
guestioning, monitoring their comprehension), aradvalid inferences from text (Duke &
Pearson, 2002; Kintsch, 1988; Pressley & Afflerhdd@95; Snow, Burns, & Griffin, 1998).

The reasons for students who struggle with readregiot associated with a single
source, but rather with a combination of sourdeesearch demonstrates that older struggling
readers (e.g., grades 4 and above) have difficoéinly with comprehension and not with
decoding or word identification (Biancarosa & Sn@906; Duke, Pressley, & Hilden, 2004;
Kamil, 2003; Torgesen et al., 2007; Valencia & Bi904). Difficulty in comprehension (that
is not related to decoding) means that poor reddeksstrong vocabulary knowledge (Anderson

& Freebody, 1981; Nagy & Scott, 2000) and have @tate knowledge about genres and text



structures (Perfetti, 1994). Additional reasoret #xplain student difficulties in reading
comprehension include the use of fewer metacogniading strategies and less skill in
applying these processes strategically when readiigCain & Oakhill, 2004; Oakhill & Cain,
2007; Pressley & Hilden, 2006).

ELL students comprise a large percentage of thiggling reader population (Foorman,
Francis, Fletcher, Schatschneider, & Mehta, 19@& & Burkham, 2002; National Center for
Education Statistics, 2007). ELL students areanobmogenous group of students; instead, they
have diverse linguistic and socioeconomic backgisufValqui & Heritage, 2012). Although
ELL students are typically children who are bord asised in the United States (Capps, Fix,
Murray, Ost, Passel, & Herwantoro, 2005), childndro come from homes where a language
other than English is predominantly spoken may leamere difficult time adjusting to school
contexts than children who are raised in Englishakpg homes. Gee (1989, 2004) refers to the
termdiscourseas the language learned and used by people iougacbntexts, and the language
first spoken by children — their primary discoussis learned from their homes. Discourse
communities can differ with respect to the uselnfjluage and literacy valued and practiced.
Schools in the United States tend to reflect a gema-American and middle-class view of what
counts as literacy (Cazden, 1988; Hernandez, 198BS, if a student’s primary discourse is
similar to the discourse found in schools, the stiignight have an easier time adopting and
adapting to its language and literacy practicesidwer, if a student’s primary discourse is
different, the student may have difficulty in legugn and succeeding in school contexts (Heath,
1981; Solomon & Rhodes, 1995).

The research in second language acquisition sugjtiedtELL students may have fewer

opportunities to engage in listening, speakingdiregg and writing in English, and these reduced



opportunities limit their exposure with Englisteliacy, which affect later reading development
(Geva, 2006; Snow, Burns, & Griffin, 1998). Fingafrom studies conducted on reading
comprehension and ELL students show that vocabulamyledge is critical in comprehending
text (Garcia, 1991; Proctor, Carlo, August, & Sn@@05; Schoonen, Hulstijn, & Bossers,
1998). Particularly concerning is that ELL studekiow fewer English vocabulary words
compared to their monolingual peers (August, Cdlessler, & Snow, 2005; Nation, 2001) and
do not have the depth of word knowledge, evenriguently occurring words, compared to
native-language speakers (Verhallen & Schoonen3)199

The findings from the studies above help explaily wiany ELL students fall behind
their native-English speaking peers in measuresaifing achievement. However, there is
nothing inherent in the language-minority statustaflents that prevents ELL students from
learning to read English and to read it well (Galgerg, Rueda, & August, 2006; Lesaux &
Geva, 2006). That is to say, there is a strongraemt to be made that ELL students’ reading
difficulties may be more a function of individuaffdrences than of language background.
Lesaux and Kieffer (2010) examined the word-lewshponents of reading comprehension
among sixth-grade ELL- and native-English studefiise findings in the study demonstrated
that there were no differences with respect tddbwors that caused reading difficulties between
the two groups, and language status was not aesofireading difficulties. Poor readers in both
groups were characterized by low vocabulary knogdedLesaux and Kieffer's study reinforces
the well-established link between vocabulary knalgkeand reading comprehension; however,
their study did not address other components ofdghding process, such as genre and text

structure, which are also vital components to regdomprehension (Graesser, McNamara, &



Louwerse, 2003). The present study addressegalpaby examining grammar and discourse
structure in addition to vocabulary.

Text variability Recently, text variability and complexity haveeln examined in more
depth as a reason for poor reading achievememadests in grades 4 and up. Broadly
speaking, there are two main categories of textegemarrative and expository. Genre is the
broad organizational level of text, and each géaits own structures (Halliday & Hasan,
1985; Graesser, McNamara, & Louwerse, 2003; KIE387; Lemke, 1994). In genersdxt
structurerefers to the hierarchical organizational featufeext that serve as a frame to guide
readers in identifying important information angilmal connections between ideas (Dickson,
Simmons, & Kameenui, 1998; Pearson & Camperell5L9&or example, a written narrative in
Western cultures is mainly structured by a “stagngmar” and will have a “setting + plot +
climax + resolution” structure. Expository textempared to narrative texts, have a much
broader range of organizational structures. Tloeganizational structures include sequencing,
description, comparing/contrasting, cause and gfteqersuading (cf. Butler, Bailey, Stevens,
Huang, & Lord, 2004; Dickson, Simmons, & Kameerd®98). An expository text in science,
for example, may have “claim + evidence” structiofe Chambliss & Murphy, 2002).

Science texts are nearly all expository texts beedliey are written to explain, describe,
and, at times, persuade. Science texts also erass@owide-variety of forms and media: they
can be academic textbooks, scientific journals,amang or news articles, or technical manuals
(Gee, 2008; Graesser, Leon, & Otero, 2002; Yor8420The forms in which science texts are
written depend on the purposes in the communicatigtientific information. Three major
roles for scientific communication are: communicatbetween scientists, disseminating or

popularizing information from the scientific commiyn and providing or promoting science



education (Goldman & Bisanz, 2002). For the puegad this study, the role of science texts is
one way to provide and promote science learhirig this case, science texts tend to focus on
well-established science with emphasis on scienngeat including basic facts, concepts, and
processes (Bauer, 1992; Kamil & Bernhardt, 2008jhough this type of text is in contrast to
the dynamic quality of science writing found in thtBer two communicative purposes, to date it
is the dominant type of science writing found ih@als (Goldman & Bisanz, 2002).

There is a strong empirical evidence to indicas¢ kmowledge and awareness of genres
and their text structures greatly affect readesshprehension of text. Readers’ expectations and
understandings of genres shape the way they ieteapd interact with the text, such as
employing text-processing strategies or activasipgcific background knowledge to make sense
of the text (Graesser, Millis, & Zwaan, 1997; Zwaaf94). Readers’ knowledge of text
structure resulted in better recall of informatread (Armbruster, Anderson, & Ostertag, 1987;
Cragg & Nation, 2006; Meyer, Brandt, & Bluth, 198®ylor, 1980; Zabrucky & Ratner, 1992).
Awareness about text structure also freed workiegiory capacity which aided in readers’
comprehension monitoring (Cain, Oakhill, & Brya2004).

In the upper elementary and middle and high scheats, many students hit a “fourth-
grade slump,” where children’s growth in readindisland achievement become stagnant (Chall
& Jacobs, 2003; Chall, Jacobs, & Baldwin, 1990;@®8oBiancarosa, 2003). This slump in
reading achievement may be due in part to a shdgthool reading practices in which students in
grade 4 begin to “read to learn,” as opposed tarfi¢o read” in the primary grades. That is,
after third grade, teacher instruction and the pseg for reading focus less on reading as a skill

and more on using reading as a tool to for learnogent (Torgesen et al., 2007). Coinciding

! Learning from texts is just one of the many waysvhich science can be taught. In the TIMSS 198 Study,
26% of US & grade teachers who were participants in the stegrted that textbooks played a “major role” ia th
decisions to teach the content (Roth, Druker, Garhiemmens, Chen, Kawanaka, et al., 2006).
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with the shift in reading purpose is the changthetypes of text, or genres, that students
encounter in schools. By fourth grade, expositexys become predominate in classrooms
(Kamil, 2003; Snow, 2002). Up until fourth gradesearch shows that younger students are
rarely exposed to expository texts and have dilfjccomprehending it (Donovan & Smolkin,
2002; Duke, 2000; Englert & Hiebert, 1984; Kamls=i1999). Langer (1985) investigated
students’ sensitivity to narrative and expositdrygures in grades 3, 6, and 9 and found that
older students had more knowledge of expositoncsires than younger students, which
suggests that a change of curricular emphasesusgnof narrative to expository texts is present
in schools as students advance in grades.

Accordingly, this study draws upon the idea thatishts need to comprehend expository
text in order to be successful readers and learnexsademic settings. Therefore it is important
to understand how students draw on knowledge ofstexctures to comprehend expository
writing. Furthermore, as students advance thrdabglgrades, they will be required to read
content-area texts, such as in science. Like apgstory text, science texts can be obscure for
students who are not properly prepared to makeesafiteir text structure (Yore, 2004).

Summary of reading comprehension literatuiea summarize the literature in the
reading comprehension section, there is substaesahrch to show that reading skills and
sociocultural contexts matter for students to bezgwod readers. Furthermore, for ELL
students, oral language development — particulanypcabulary — and familiarity with school
discourse are important for their reading comprsiomabilities. With respect to text features,
students in grades 4 and up are expected to reeebsingly more expository texts, and different

reading processes are employed during the readliegpository text then during the reading of
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narrative text. Comprehension of expository téextsot fully-supported in schools because
students show lack of experience with and exposuexpository genres.

With all that is known about how readers and téxtctures influence comprehension,
less is known about the reasons why ELL studemtbeahind native-English speakers in reading
comprehension with respect to text-level skills Ig@aberg, Rueda, & August, 2006; Lesaux &
Geva, 2006; Lesaux & Kieffer, 2010). The majoofythe studies on the reading comprehension
of ELL students focus on oral language and theosodiural contexts that contribute to certain
types of prior knowledge valued in schools. Thsirétle research on ELL students’
understanding of text structure. The current stuilyadd to this gap in the literature by
examining whether ELL students’ knowledge of teérticture influences their comprehension of
expository texts. This research also adds to tbeigg literature that examines differences
between ELL students and fluent-English speakensipgrehension by investigating the aspects
of text (e.g., word, sentence, or discourse letel) contribute to or prevent reading
comprehension.

Academic Language

Schools are cultural institutions that exert anrerous influence on children’s cognitive,
language, and academic development. As suchyotass are contexts with their own rules and
procedures, particularly with respect to the tdabks students are asked to perform.
Additionally, as cultural institutions, schools walcertain types of language and literacy
experiences, and they are able to dictate who dimileading what text and for what purposes
(Snow, 2002). While the usefulness of the termgseasingly debated, the language used in
school contexts is frequently referred to as “anc@ddanguage” (see Bailey, 2012 for a review).

The academic language construct is a complex cobegause it is an area of research
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that has evolved from several different acadenscidiines: the fields of linguistics, applied
linguistics, and education have characterized anadinguage according to their own
perspectives. Researchers have started to syrghs various views of academic language in
order to operationalize its features and charasttesifor teaching and learning academic
language. Through their investigations of the ratfrlanguage in academic texts, tests, and
classroom discourse, Bailey, Butler, and colleagnesded linguistic components (e.g., lexical,
grammatical, discourse features) and languageitingcto their conceptualization of academic
language (Bailey & Butler, 2003; Bailey, Butler,&ato, 2005; Butler et al., 2004). Bailey
defines the ability to be academically proficieat‘anowing and being able to use general and
content-specific vocabulary, specialized or comgemmatical structures, and multifarious
language functions and discourse structures” (200X0).

A review by Anstrom and colleagues (2010) has ssited the wide-ranging literature
on academic language, and they defined acadengodge as the language used in academic
settings and for academic purposes. The authamsacterized academic language to be
“developmental, with trajectories of increased ssiptation in language use from grade to
grade, with specific linguistic details that cantbe same or vary across content domains” (p. 4).
Researchers studying academic language have foounsésispecific aspects, such as the
grammatical structure of academic language (Sceigmtl, 2001, 2004) or the specific
functions or the tasks for acquiring knowledge akitls used in school setting (Chamot &
O'Malley, 1994).

A single definition for the academic language cartthas yet to emerge, but researchers
have agreed that features of academic languagedmeiocabulary, grammar, and discourse

structures. These are the features of acadengadae, which are described in more detail in
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the following section.

Features of academic languag@cademic vocabulary has been the most studiddriza
of academic language. This is perhaps due intpdhe strong relationship between vocabulary
knowledge, content knowledge, and reading compiben Academic vocabulary words differ
from words used in everyday contexts and socialemations because they are usually
developed through school-based readings and ex@tsgontent-specific tasks (National
Clearinghouse for English Language Acquisition, 200There are two main types: general and
specialized. General vocabulary is defined as svasd across many disciplines, such as the
wordsconflict or result(Coxhead, 2000). Specialized vocabulary, sometireterred to as
technical, is specific to a discipline, such aswledshypotenusén math anghotosynthesism
science. In addition, academic vocabulary candbgspmous words within a context-specific
area. This means that word with everyday meartailgs on a specialized meaning when used in
a content area (e.g., the wartterhas a specific meaning in science). For the co@teas
such as math, social studies, science, and languégeacademic vocabulary — both general and
specialized — is an essential component in learcomgent-related material (Hyland & Tse,
2007).

The grammar of academic language consists of congylgtax, multiple embedded
clauses, passive verb forms, lengthy noun and prepaal phrases, modals, and
nominalizations (Bailey, Huang, Shin, FarnsworthBétler, 2007; DiCerbo & Anstrom, 2009).
Schleppegrell (2003, 2004) has extensively studeadiemic grammar in K-12 settings and
describes the complexity of academic texts as lgestich features as “elaboration through
nominal elements expanded with pre- and post-nuaditin by adjectives” (2004, p. 13). In

particular, Schleppegrell observed that the ug®aiinalizations (or the process of converting
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entire sentences into phrases that can be embeudeaather sentences; e.qg., “Henry Ford
developed the assembly line” to “The developmerthefassembly line allowed Henry Ford to
mass produce Model Ts”) and dense and embeddeskslamable the language of schooling to
present information authoritatively and in hightsustured ways. Christie (2003) emphasized
the importance of students learning the grammatézdlres found in schools. “Written
language is learned as a feature of schoolingaandjor task is to learn the ways in which
grammatical organization of writing differs fromathof speech” (p. 63). As argued by Christie
and Scheppegrell, students need to how to readgmexe, comprehend, and produce complex
grammatical structures, such as embedded clauses]er to prepare students for higher levels
of literacy that they will be expected to know latetheir academic careers.

The least empirically studied of the three featufescademic language is discourse
structure. In general, discourse structures aewdys in which written and oral language is
organized, such as the overarching text structudetlae supporting text features. According to
Scarcella (2003), knowledge of discourse is theststdnding of its “use in specific academic
genres including such devices as transitions amer @rganizational signals that, in reading, aid
in gaining perspectives on what is read” (p. 129r example, the academic language discourse
features of expository text include an introductwaith a thesis statement, paragraphs that have
topic and supporting sentences, and conclusionstimmarize the topic.

Academic language and ELL studenthe results of large-scale assessments revealed
achievement gaps between ELL- and native-Englishlsgrs, and academic language has been
seen as a way in which to bridge those gaps. Hldesits may be able to use English
proficiently in social, everyday situations, buéyimay struggle with the more formal English

language use that is found in schools. As mentigameviously in this literature review, schools
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represent particular kinds of sociocultural cordekiat greatly impact some learners and
minimally for others. For all students, academairguage is a particular aspect of schooling is
language strongly associated with literacy and ewacl achievement. ELL students may require
more structured experiences in academic languagedcelly in the academic content areas)
because many are still developing their proficiemcgcademic English (American Educational
Research Association, 2004; Scarcella, 2003). Alieg to Short and Fitzsimmons (2007), ELL
students perform “double the work” of native-Enlglspeakers in schools because they are
learning English proficiency at the same time theg/studying core content areas through
English. The National Clearinghouse for Englisinggaage Acquisition considers academic
language the bridge from English language litetacyontent area literacy (2007).

Much has been written about ELL students and acamdamguage proficiency, starting
with Cummins’ (1981) seminal work in examining EL&nRd native-English speakers. Hakuta,
Butler, and Witt (2000) found that oral proficienicyEnglish takes three to five years to develop
for ELL students, and that academic English preficy can take four to seven years. The
authors’ analysis also revealed a continuing arttéming gap between ELL and native-English
speaking students, which illustrates the dauntasg that ELL students face in comparison to
native-English speakers, who continue to develep tanguage skills at a pace that few ELL
students can match if, in fact, they are still adgg oral and academic language proficiency.

One explanation for the academic language gap leet&éL students and their native-
English speaking peers is due to students’ own &htus and compounded by teachers’ lack of
explicitness about the academic language requirenadithe task. Solomon and Rhodes (1995)
found that ELL students were unfamiliar with theatiurse and register of academic language,

which lead to problems on performing a retellingktaFurthermore, with respect to reading
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comprehension, the studies cited in this reviewgeats that ELL students who do not
understand the register of academic language nrégrpeworse in comprehension assessments
(formative or formal) even though they comprehédraltext.

The academic language feature most studied in Hidests is academic vocabulary due
to the strong relationship between vocabulary keogé and reading comprehension.
Interventions focusing on vocabulary developmenrehshown increase in students’ vocabulary
knowledge and reading comprehension (Carlo, Auddist,aughlin, Snow, Dressler, et al.,
2004; Snow, Lawrence, & White, 2009). Snow, Laweerand White implemented a large-
scale, quasi-experimental academic vocabularyatgion focusing on general academic
vocabulary, and the results showed that ELL stugdenthe intervention showed greater growth
in vocabulary and reading comprehension than theeignglish speaking students. Results
also showed that ELL students’ performance on e@areber-developed measure of reading
comprehension predicted performance on the stiaigje-scale English language arts
assessment. However, the authors cautioned thdeasc vocabulary growth could not fully
explain the predictive performance on the statessaent but that other aspects of academic
language must be taken account for the growth &f &udents. That is, participation in the
intervention was more than just vocabulary instarcbut it also focused on other aspects of
academic language instruction: deep reading, ptoauclassroom discussion, developing
arguments, and producing persuasive essays.

This idea that a focus on academic vocabulary almesufficient, especially in the
content areas, is echoed in Bruna, Vann, and Esa'sd@2007) study on academic language
instruction in a high school English learner sceenlass. In a case study, the authors observed

that a teacher’s focus on teaching academic voaapulords to ELL students limited their
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development of conceptual understandings of sciefibe teacher’'s emphasis on vocabulary
actually obscured important semantic relationsbipscientific phenomenon. For example, in
the observed lesson on the rock cycle, the tedobased on having students name, describe,
and categorize the types of rocks — igneous, sedang metamorphic — but missed the
opportunity to have students express relationarmétion by using prepositional phrases and
adverbs, such as “Intrusive rocks fottmough the slow solidification and cooling of maggin
The studies above argue that in examining the ac@danguage knowledge of students either
in reading or in a content area, attention shoelgdid to all features of the language and not
just vocabulary.

Summary of academic language literatutduch of the research on academic language
in K-12 settings has focused on its descriptionfaatures, evidence of its use in instructional
and assessment practices, and its prominence deria settings (Bailey, 2007; Bailey &
Heritage, 2008; Bailey et al., 2007; Scarcella,2&Xxhleppegrell, 2004; Solomon & Rhodes,
1995). In the light of these studies, researchave pushed for K-12 teachers to help students,
especially ELL students whose production and undedsng of academic language can be
problematic, acquire this register of school largguéMeltzer & Hamann, 2005; Short &
Fitzsimmons, 2007; Wong Fillmore & Snow, 2000).

Research in academic language has also examirigthgtivocabulary interventions in
order to increase reading comprehension for ELId-raative-English speakers who struggle
with reading (Carlo et al., 2004; Snow, et al., 20Downsend & Collins, 2008). However, these
studies on reading comprehension examined onlyeatare of academic language: vocabulary.
While the findings from these studies showed tlsatlamic vocabulary learning had an effect on

reading comprehension, it is still unclear howtilie constructs are related. The current study
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attempts to add to the literature in the vocabutarg reading comprehension. In addition, this
study goes beyond examining just vocabulary aredrgits to carefully examine the separate
effects of the impact of students’ (both ELL- aradive-English speakers) academic grammar
and discourse knowledge on reading comprehendidmile the focus of this study on ELL
students and academic language adds to this bddgrature, it also examines the academic
language knowledge of native-English speakers wagbm struggling readers. Indeed, there is
very little research on this population of readsrd their use of academic language (cf. Freeman
& Freeman, 2008).
Content-Area Reading in Science

Content-area reading for students does not jultdecunderstanding the foundations of
literacy — that is, decoding, fluency, vocabulamyd basic comprehension — but it also
encompasses more sophisticated literary skillsréwatire students to make inferences, draw
conclusions, or synthesize information from acaaetenxts that are particular to that academic
content area. ELL students, who may still be dgwelg English language literacy skills, must
also acquire content knowledge and content areadiy (Francis et al., 2006; Short &
Fitzsimmons, 2007). The task is made difficultdnese each content area has its own set of
vocabulary, writing conventions, and critical thimd skills that must be learned for the student
to become fully proficient in the content-area tspi

Biancarosa and Snow (2006) reported that langudgéeachers, who primarily teach
the bulk of reading and writing instruction to stats, often focus on literature skills that do not
transfer to the content-area texts of scienceasetudies, and mathematics. These content-area
texts are often expository and require differentskhan those needed to comprehend literature,

which is often written as narratives. Thus, stuslevho usually have mastered the more familiar
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narrative text structure receive more instructioit,iwhereas with content-area text, teachers
often neglect to teach the features, structurebfuamctions that students need to read and
understand science, social studies, or mathentatits (Heller & Greenleaf, 2007). Reading
researchers have now focused their attention otentarea literacy for students in grade 4 and
beyond.

Most recently, Lee and Spratley (2010) describedtiore advanced form of literacy
required of older readers as “disciplinary literabgcause each academic content area requires
students know how to read texts in that disciplibee and Spratley consolidated the research in
reading strategies and delineated the differenetgden “generic” and “discipline specific”
strategies. Generic strategies include: thinkimgua prior knowledge, asking questions, making
and testing predictions about the text, re-readang, summarizing. On the other hand,
discipline specific strategies include: deconsingctomplex sentences, using knowledge of text
structures and genres to predict main and subdedidaas, understanding specialized
vocabulary, posing discipline relevant questiomsl asing norms for reasoning within the
discipline. The discipline specific strategiesaésed by Lee and Spratley parallel the features
of academic language.

Studies in academic language reveal that therditiegences across the content areas.
Bailey, Butler, and colleagues (Bailey, Butler, kafienta, & Ong, 2004; Butler et al., 2004;
Butler, Lord, Stevens, Borrego, & Bailey, 2004) lgmad the academic language characteristics
(e.g., lexical, grammatical, discourse, and fum)gresented in fifth-grade mathematics,
science, and social studies textbooks and fourfidrdiit academic language characteristics
across content areas. With respect to academabwutary, science textbooks included more

technical words and general academic words thaalsiadies or mathematics textbooks. For
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grammatical features, one finding was that sci¢exhooks had the most passive voice forms
per sentence compared to the other subjects.rivstef discourse structure, science text had the
most types of dominant organizational features wimcluded classification, description,
explanation, and sequencing. Description was titye @rganizational feature found in math
texts; and description, explanation, and sequenearg found in social studies texts.

The picture that emerges from the empirical aedtétical literature is that literacy
practices in the content areas are distinct froolm @ther. Although there is overlap in the
content areas because general reading skillsdeting the main idea, making inferences) will
aid students in making sense of the text read eotgpecific reading skills and academic
language knowledge are necessary for studentadegt and up to transition from the “learning
to read” to “reading to learn” stage. Moreovemtemt-area learning is, in fact, at the heart of
the secondary school curriculum, and masteringeanarcontent marks a student’s success in
secondary school education. That said, the folgvsiection describes the specific language
features of science text and the challenges itgfmestudents when reading for comprehension.

Science text Reading of science texts can be quite problenfatimany students, and
scientific texts pose special challenges to ingepeed and struggling readers. Some of these
challenges go beyond tiheadingof text and are based on students’ prior knowledgeial and
math literacy, knowledge of scientific reasoningg dhe understanding that scientific
classification systems represent abstract waylsioking (Lee & Spratley, 2010). In particular
to science texts, Gee (2005) states that “no domeiresents academic sorts of language better
than science. Science makes demands on studargs tanguage...that epitomize the sorts of
representational systems and practices that afeene of higher levels of school success” (p.

19).
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Since science text is expository, it has many effdatures already discussed in the
previous sections of the literature review. Thigludes the use of technical vocabulary and
complex grammar. With respect to vocabulary, gfienerms often use Greek and Latin roots
(e.q., “photo” and “bio”), have very specializedanengs for everyday words (e.g., “force”), or
use common terms in specialized ways with speedlmodifiers (e.g., “water cycle”) (White,
1998). With grammatical features, for examplegstific texts may describe technical terms
through the use of embedded clauses (e.qg., “Ongertisat live together make up a
community”) and nominalizations (e.g., “The intdrag of organisms make up a community”)
(Gee, 2008; Schleppegrell, 2004; Snow, 2010). ddisse and text structures are distinctive in
scientific texts as well. Scientific text structgaremphasize description and explanation as well
as sequencing, classification, extended definitiang cause and effect (Bailey et al., 2004).
Each type of function has its own text structuees] understanding these text structures helps
with comprehension (Cook & Mayer, 1988).

This study’s focus on science text is becauseimportant for students to comprehend
expository text in school settings. The idea odrsce and literacy learning has gained traction in
recent educational research. Pearson, Moje, aedn&af (2010) contend that science literacy
instruction should engage students in making sehseientific texts as one form of scientific
inquiry. They argue that scientific text should he abandoned despite the call for texts to be
deemphasized in classrooms to avoid the commonigearf reading about science in lieu of
doing science. They point out that scientistsreading and writing to inquire and communicate
about scientific phenomenon. “No scientist simphlks into a lab and starts manipulating
materials...Texts are artifacts of past investigatioiscientists use texts to generate new

research questions and to provide background rexgefes research design and investigation”
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(p- 460). There is a growing body of research éxaimines literacy and science (Otero, Leon,
Graesser, 2002; Lee, 2005; Lee & Fradd, 1996, 19&fles & Heselden, 2001; Saul, 2004;
Varelas, Pappas, Barry, & O’Neill, 2001), but a #lementary school level, research efforts that
link literacy to science learning is limited (searH& Varelas, 2003). This study addresses this
gap in the literature by examining how studentxess scientific text using academic language
knowledge.

Theoretical Framework

By the upper elementary school, students encotenés that are sophisticated, using
language that is specialized in nature and stradtur ways that is more complex and technical,
compared to the texts (usually narrative) thatuse for teaching reading in the primary grades.
Older students are faced with the challenge ohiegrthe content areas primarily through text.
For ELL students, they have the extra burden ohiag the content area while simultaneously
learning to become proficient with academic EngliSimus, empirical research must generate a
nuanced understanding of academic language knoe/ledglassroom achievement and the
reading comprehension process for all studentijdimey English language learners, which can
inform effective methods to promote their literamhievement.

The goal of this study was to develop a better tstdading of ELL- and native-English
speaking students’ comprehension of science tdktespect to academic language knowledge.
The conceptual frameworks that have informed tBearch questions for the study include the
RAND Study Group’s model of reading comprehenstenow, 2002) and functional linguistics
approach to academic language (Bailey, 2007; Sndveéelli, 2009).

The current study is based on the premise thatrrgasithe interaction between the

reader, text, and tasks. First, the knowledgesiits the reader brings to the task of reading is
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an important consideration, especially with respednglish language learners who bring to
schools a knowledge- and skills-base that may tfifetr comprehension of text. This includes,
but is not limited, to prior knowledge and readaiglity. Second, this study recognizes that the
types of texts and one’s knowledge of the orgaitrat structures of those texts also affect
one’s comprehension. This study examined studentaprehension of expository texts due to
its critical role in students’ learning as they mradvom upper elementary schools to middle and
high schools.

The current study also acknowledges the critiok of academic language knowledge
in academic settings. There is evidence fromitbeature to strongly suggest that the
knowledge of academic language — particularlyatgdres of vocabulary, grammar, discourse,
and functions — are important to students’ sucoesshools. The language of schooling is a
unique register of language that students needagienin order to for them to access academic
content. As mentioned previously, some ELL- anefit-English speakers may lack the
necessary academic language knowledge needed ®suaake of academic texts. This study
addresses the features of academic language kngevikdt influences students’ comprehension
of expository texts.

Research Questions

There are three main objectives of this dissematigirst, the current study explored the
challenges students identified to the comprehersi@aience text. The challenges that are
identified were further examined to see if theyevieglated to academic language features. Next,
the study examined the differences in academialagg knowledge and reading comprehension
between students of different English languageigeofcy (ELP) designations: English Only

(EO), Initial Fluent English Proficiency (IFEP), &ssignated (or Reclassified) Fluent English
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Proficiency (RFEP), and English Language LearnéL}E Lastly, the study investigated the
relationship between the features of academic laggknowledge and reading comprehension.
The study addressed the following questions:

(1) What challenges to reading comprehension do stadeentify in science texts?

a. How do the identified challenges differ by studenglish language proficiency
designation?

b. Are any of the challenges that students identifgteel to academic language features
commonly documented in the literature?

(2) Do fifth-grade students of different English langaaroficiency designation differ on
knowledge of academic language features and readimgrehension?

(3) How do features of academic knowledge relate tdingecomprehension for fifth-grade
students? Specifically,

a. Are students who score high in comprehension mkeéylto score high in
knowledge of academic language features?

b. Are there relationships between the features addemwéc language knowledge and
reading comprehension? Does students’ Englishulzgeg proficiency designation
influence these relationships?

c. Which features of academic language knowledge @rrstlidents’ reading

comprehension scores?
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CHAPTER 1l
Methods

Research Design

The current study was designed to explore andifgesiidents’ knowledge of academic
language features and to determine how acadengodme knowledge may play a role in their
comprehension of expository text used in sciensiuction. To address the research questions,
the study adopted a concurrent, nested, mixed-rdetapproach (Creswell, 2003) in which
gualitative and quantitative analyses of studemetisbspective interview data was conducted.
Student interviews were analyzed using groundeoryhgtrauss & Corbin, 1998) in order to
identify themes related to students’ explanatiammsafeas of text difficulty and whether those
areas could be attributed to knowledge of acadéanguage. Student responses from specific
interview questions with respect to vocabularyngrear, and discourse knowledge were also
analyzed and coded, and these codes were rentoegliantifiable data. Quantitative methods
were utilized to determine whether there were diffiees in the academic language features and
reading comprehension by students of different Begignations. Quantitative methods were
also used to examine the relationship betweenrfesitaf academic language and reading
comprehension.
Participants

School DemographicsParticipants were recruited in the Spring quartéhe 2010-2011
school year from three fifth-grade classrooms witbme elementary school. The school is part
of a suburban public school district located in LBogyeles County, serving students from
kindergarten to eighth-grade. During the 2010-26dHool year, the overall ethnic breakdown
for the school was 4% Asian, 94% Latino, and 1%té/hin terms of English language

proficiency, 31% of students in the elementary stinere considered to be fluent in English,
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and 69% were classified as English language leswrnginety-six percent of students in the
school qualified for free or reduced lunch, and ldf%arents reported that they attended at least
some college (with 2% reporting that they haveleege degree).

Available measures of the school’'s progress irelddequate Yearly Progress (AYP)
and Academic Performance Index (API) calculatethieyState of California for federal and
internal accountability, respectively. AYP repogdiis mandated by the No Child Left Behind
Act (NCLB, 2002), and in the 2010-2011 academia ytee school did not make AYP, meeting
12 out of 17 criteria for yearly progress. APQalifornia’s method of comparing schools based
on student test scores from the California Starsl@as$ts (CSTs; California Department of
Education, 2011). For the 2010-2011 school yéar sthool’'s APl score was 784, and
compared to all elementary schools in Califorrtiaanked 6 out of 10 (10 being highest).

To get a better sense of the school's demographtbsrespect to the pool of fifth-
graders the study drew from, CST scores for th@®Zll 1 academic year are reported here.
Because the 2010-2011 CST scores were not avaidigda data was being collected, individual
student scores for the current school year couldembtained. Instead, scores from the
school’s fifth-graders were obtained through pulbdicords posted by the state’s Department of
Education website, which were made publically aldé months after data was collected.
According state records, a total of 89 fifth-gradderere enrolled in the school in 2010-2011, and
81 (91%) fifth-grades took the CSTs in the conteeiis of English/language arts, math, and

science. Table 1 displays the CST results fosth®ol’s fifth-graders, organized by the
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student’s ELP designatiohand the levels of proficiency in the three conteas. The state
provided results for Fluent English and ELL studenthe “Fluent English” group of students
include students who were classified as EO, IFBB,RFEP. For scores aggregated by ELP
designations, the Department of Education repdhegercentage of students who scored at or

above proficient.

Table 1

CST Scores (2010-2011) of Fifth-Graders, By Preficy Levels in Three Content Areas and
English Language Status

ELP Designation Groups Al 5™

- Fluent English ELL Graders

Proficiency Levels for Content Areas (n=40) (n=41) (N=81)
English/Language Arts

Proficient and above 80% 15% 47%

Basic and below 20% 85% 53%
Math

Proficient and above 83% 43% 63%

Basic and below 17% 57% 37%
Science

Proficient and above 80% 12% 46%

Basic and below 20% 88% 54%

@Fluent English students include EOs (n=15), IFERS), and RFEPs (n=18).

The data from Table 1 provide some background ebfde participants’ academic

achievement. At least 80% of fluent English studescored at or above proficient in all three

?In California, students’ ELP designation is inilyatletermined by a home language survey in whiglemqia report
the language(s) spoken at home with the studéhssudents speak only English at home, they asigtated as
English Only (EO). If students speak a languagerothan (or in addition to) English, they takeEarglish
language proficiency assessment (ELPA). In Califgrstudents are classified as Initial Fluent-EstgProficient
(IFEP) at school entry if it is determined thatitienglish language proficiency is like that of imatEnglish
speakers. IFEP students do not receive additienglish language services. Students who do nohraaertain
score on the ELPA are classified as English languearners (ELLs). ELL students receive Englisiglaage
services, and if they reach a level of Englishipieficy deemed to be fluent, they classified aseRighated Fluent-
English Proficient (RFEP).
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content areas. Over 80% of ELL students at thealcperformed basic or below on the state’s
English/Language Arts and Science assessmentsh adhtevement for ELL students was more
evenly spilt between students who scored abovébalmiv proficiency when compared to the
other two assessments. Demographic informatiothistudy participants is presented next.
Participant Demographicg-orty-five fifth-grade students (20 males and @méles), or
51% of the fifth-graders enrolled in the schooktis#pated in this study. For ethnicity, per
student self-report, 6 (13%) students were Asid@n82%) students were Latino, and 2 (4%)
students were mixed race. In terms of Englishuageg proficiency, 27 (60%) participants were
fluent in English, and 18 (40%) were identifiedEd. students. ELL students were assigned
ELP levels based on their results on the CalifoEnglish Language Development Test
(CELDT). ELP levels range from 1-5, 5 being Advaac The ELP levels of the 18 ELL
students are displayed in Table 2. Additional-sgfiorted demographic information, including

additional languages spoken and birth countryigpldyed in Table 2.

% Forty-nine students agreed to participate in thdys Four students did not complete all studisatherefore,
they were dropped from the final number of paracigs for this study.
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Table 2

Student Demographic Information (N=45)

Demographic Information n Percentage
Gender
Male 20 44%
Female 25 56%
ELP Designation
EO 8 18%
IFEP 6 13%
RFEP 13 29%
ELL 18 40%
ELP Levels (for ELL students only)
Level 1 — Beginning 0 0%
Level 2 — Early Intermediate 2 4%
Level 3 — Intermediate 12 27%
Level 4 — Early Advanced 1 2%
Level 5 — Advanced 1 2%
Unknowrf 2 4%
Language(s) Spoken at Home
Chinese (any dialect) 1 2%
Chinese & English 1 2%
English 12 26%
Spanish 12 26%
Spanish & English 18 40%
Vietnamese 1 2%
Birth Country
El Salvador 1 2%
Mexico 7 16%
United States 37 82%

®These two students were enrolled in the schoot &4 DT testing took place and did not have
an ELP level recorded in their files. They wersigeated as ELL students based on parent
responses on the home language survey.

Instrumentation and Measures

The major aim of this study was to examine stuglertmprehension and knowledge of

academic language features of expository textsgharscience writing found in schools. A
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retrospective interview protocol was the main imstent used to gather students’ knowledge of
academic language. All instruments (e.g., sci¢exts, retrospective interview protocol, etc.)
were written in English and were researcher-deedand reviewed by a group of experts.
They were piloted on students approximately theesage as the student participants in the
study. Instruments were revised based on resodtdesedback from the piloting trials prior to
their actual use on participants. This sectiomitiethe development and use of the instruments
and measures utilized in this study.

Student QuestionnaireStudents completed a questionnaire that gatheetbgraphic
and contextual information of the participants (&ar1991; Snow, 2002). Student demographic
data, such as gender, ethnicity, age, birth countrgnber of years in US schools, and language
background were collected.

Science TextsThe science texts that students read were twsagas about science that
explained different processes: the water cyclesamddevelopment. (See Appendix A for copies
of the passages.) To address the issue of ecalogilidity of learning science through reading
text instead of through experimentation or obsémwathe topics of the passages were selected
under the following rationales: (1) non-experimétagics (i.e., topics that would be difficult for
students to learn through hands-on experimentagign, topics like the solar system instead of
magnetism) and (2) processes that would be difftoubbserve directly (e.g., plate tectonics).
By using the selection criteria above, texts plgadicular and more important role in science
learning. That is, the teaching and learning eséhtopics most likely include text.

The texts on the water cycle and soil developmentygically found in science
textbooks, but the passages were researcher-dedgelognsure that specific academic language

features of science text were captured. In deweipine passages on the water cycle and soil
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formation, science textbooks in grades 4-8 fromesg\publishers (e.g., Houghton Mifflin,
Macmillan/McGraw Hill, National Geographic, Pearyas well as educational webpages (e.g.,
organizations such as Cranfield University, Disecgueducation, Hudson River Estuary
Program, Missouri Botanical Garden, Saving Watetrieaship, and the United States
Department of Agriculture) designed for childrenrgveonsulted. Teachers and researchers in
the field of literacy and science education reviéweitten drafts to verify the accuracy and
readability of the texts for fifth-grade studerdrd their feedback was incorporated into the final
version of each passage. In addition, two EO stisd@ fourth- and fifth-grader) read the
passages to make sure that the readability and retveipsibility of the passages were at their
readability level.

The features of academic language in the passagesied: the use of technical and
general academic vocabulary, an impersonal anaat#tive voice (usually through the reduced
use of personal pronouns as cohesive devices) natigations, and complex embedded clauses
(Butler et al., 2004; Gee, 2008; Schleppegrell £2@&now, 2010). Table 3 shows the number
(token) of academic language features in the tvesgqges, and Table 4 displays the words (type)
that correspond to the types of academic langueagerfes included in the two passages.
Academic vocabulary words were identified by cotisglseveral indices and corpora, including
Beck, McKeown, and Kucan, (2008)pxhead (2000), Chung and Nation (2003), and Marzan
(2004). Grammatical and discourse level featuresewdentified by consulting literature related

to these areas (Butler et al., 2004; Scarcella3286hleppegrell, 2001; Wolf et al., 2008).
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Table 3

Number of Academic Vocabulary, Grammatical, and €ofe Features Found in the Passages

Academic Linguistic Features Soll Water Cycle

Academic Vocabulary

General Academic (Token) 9 11

Content-Specific (Token) 2

Technical (Token) 10 7
Grammatical Features

Nominalizations (Token) 9 11
Sentence & Discourse Features

Cohesive Devices (Token) 11 12

Sentences with Embedded Clauses 15 14
Table 4

Academic Linguistic Features Found in the Passége$ype)

Academic Linguistic Features Soll Water Cycle

General Academic Vocabulary Contains, Develop, Combine, Constantly,
Factor(s), Form(ed), OccursPevelop, Eventually, Form,
Particles, Process Occurs, Particles

Content-Specific Vocabulary Matter, Weathered fadj. Clouds, Gas

Technical Vocabulary Atmosphere, Decompose, Atmosphere, Altitudes,
Humus, Minerals, Natural Condenses, Evaporates,
resources, Nutrients, Runoff, Water cycle, Water

Organic, Organisms, Soil, vapor
Weather (v.)

Nominalizations Forces, Formation, Condensation, Evaporation,
Interaction, Mixture, Movement, Precipitation
Weathering

Cohesive Devices Another, It, One, Their, Each other, It(s), Most,
These, This, Those They, This
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Each passage was approximately 300 words in leargdhad a reading level to be within
a fifth-grade reading range, as determined by #aalability formulas (see Table 5). Controlling
for the level of reading difficulty of the passagess important, particularly for ELL students
who tend to have limited vocabulary knowledge ayrdactic awareness in English (e.g., Garcia,
1991; Genesee, Lindholm-Leary, Saunders, & ChrisR805; Low & Siegel, 2005). On the
other hand, each passage had to contain suffiaeatemic language features (i.e., difficult or
infrequent vocabulary words suchdecomposeor nominalizations such as the wdodmation
and scientific context that would be authentidi®e types of texts that students would read in
school settings, particularly from a science tegoGiven these considerations, each passage
was analyzed for its difficulty using Flesch Kinda@&nd Lexile Analyzer (Stenner, Burdick,
Sanford, & Burdick, 2006) in order to ensure thadiag level of each passage was not above the
level of what was expected a fifth-grader coulddrésee Table 5 for readability indices of each
passage). For the Lexile scale, the two passafesithin the range for fifth grade readability,

although they were in the upper bound ranges wibhes in the 800s.
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Table 5

Readability Indices of Passages

Readability Indices Soll Water Cycle
Word Count 328 318
(including title, headings, captions)
Word Count 304 306
(without title, headings, captions)
Number of Sentences 26 24
Average Words per Sentence 11.65 12.75
Flesch Kincaid Grade Equivalency 54 5.6
Lexile Measuré 830L 860L

& According to the Lexile scale, a typical Lexile asare for Grade 5 students ranges from 565L
to 910L (Willliamson, Koons, Sandvik, & Sanford-Mao 2012).

Interest and Ease Measurd@.o gauge student perceptions on their interefiariopics
presented in the science passages and their tisoalgbtit how easy or difficulty the passages
were to read, two Likert items were asked. Stuslehbse one of the following answers for the
guestion on interest: Very interesting, Somewhtgrasting, Not interesting, and Not very
interesting. For ease/difficulty, students chose of the following answers: Very easy to read
and understand, Easy to read and understand, blaedd and understand, and Very hard to read
and understand.

Retrospective Interview ProtocoBemi-structured, retrospective interviews were
conducted after students read the passages (C20@0). The open-ended interview questions
were used to assess student knowledge of the acatiguage features of vocabulary,
grammar, and discourse (cf. Bailey & Huang, 2014ij&¥ et al., 2004; Gee, 2008;
Schleppegrell, 2004; Snow, 2010). Students wekeca® identify academic language features
such as academic vocabulary words, cohesive dewdndgopic sentences and to explain
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reasons and thinking behind those choices (seerp® for the retrospective interview
protocols). Students’ responses to interview gaestwere audio recorded and transcribed to
later code for students’ academic language knovel€deg., vocabulary, grammar, discourse; see
Data Analysis Procedures for more detail on cogirmgedures). Prior to data collection, the
researcher piloted the versions of the Retrospedtiterview Protocol on four age-appropriate
students (two EO students and two ELL students)naade revisions to the final protocol as
needed.

Sentence Exercise on Nominalizatio®. examine the academic grammar features of
nominalizations in more depth, a sentence compaggercise was developed. The creation of
this instrument was in response piloting informatiespecially the length of and the time it took
to administer the Retrospective Interview Protocbhe Sentence Comparison exercise included
sentences from the passages that contained noraitiatis (see Appendix D). Students were
asked to identify the simple predicate (i.e., venl the simple subject of the each sentence.
Student responses to this task were audio tapettamstribed. (Scoring of student responses to
the Sentence Exercise is described in detail irfidbh@wving section on measures.)

Measures of Student KnowledgEhe following section discusses the rating aratiag
procedures for each measure. Each measure ohstu®vledge in comprehension and
academic knowledge feature comprised of differemlpers of items. Various rating or scoring
procedures were used to determine students’ corapsédn and academic language knowledge.
Table 6 provides a brief summary each measureth&mumber of items and points for each
measure. More detailed descriptions of each medsliow the table.

A total of six raters were trained to rate and sgiudent data using researcher-

developed rubrics based on the research literéfunder discussed for each measure, below).
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Two raters were assigned to rate each categoryaféedthe raters individually scored or rated
student responses, they discussed their ratingsatd consensus scores. Kappas are reported
for the areas that required ratings; Kappas ohr@bhigher are viewed as indicating good inter-

rater agreement (Landis & Koch, 1977).
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Table 6

Descriptions of Study Measures

Number of
Measure Description Items &
Points
Reading Multiple-choice questions 16 items
Comprehension o 16 multiple-choice questions (8 per passage) weseed
(Multiple-Choice) as correct or incorrect 16 points

Reading

Oral summaries of each passage rated on number and 2 summaries

Comprehension elaboration of main ideas
(Summary Score) o 10 points (ideas) for soil; 13 points (ideas) fw water 23 points

cycle

Vocabulary

Rated students’ responses in academc@bulary knowledge 20 items
from Retrospective Interview Protocols

e Student definitions of 20 academic vocabulary words g0 points
were rated on a scale from 0-4

Grammar

Rated students’ responses in academicmgakmowledge 10 items
from Retrospective Interview Protocols and Sentence

Comparison Exercise 14 points

e |dentification of the referents for 4 cohesive d®& was
rated on a scale from 0-2 (8 points)

e In Sentence Comparison Exercise, identification of
simple subjects and predicates from 6 sentences was
scored as correct and incorrect (6 points)

Discourse

Rated students’ responses in acadesuouise knowledge 22 items
from Retrospective Interview Protocols

e Identification of the topic sentence for 9 parati@mas 25 points
scored as correct or incorrect (9 points)
e |dentification of types of paragraphs (e.g., introtion,
body) in the 2 passages was scored as correctanm@ct
(10 points)
e |dentification of the referents for 3 cohesive d&& was
rated on a scale from 0-2 (6 points)
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Reading Comprehension Measure Students’ comprehension of the passages was
measured by in two ways: total number of corresingars on multiple-choice questions and
students’ oral summaries of the two passages.miattiple-choice questions, eight questions
were written for each passage (see Appendix Ckre&eher-designed comprehension questions
have been used in assessing comprehension inuihe atnarrative (cf. Paris & Paris, 2003) and
expository text (cf. Purcell-Gates, Duke, & Martwe 2007). The multiple-choice questions
were constructed after consulting end-of-unit goestin various science textbooks and
workbooks, as well as released test questions $tate content-area assessments and
educational webpages designed for children. Tlestopns included recall/literal, interpretive,
inferential, and application aspects of compretengif. Barrett, 1976; Wolf, et al., 2008).

Final versions of the questions incorporated feeklfiiam teachers and age-appropriate students
who reviewed the passages and questions. Studgwees to multiple-choice questions were
scored as correct or incorrect. Correct answers tadlied across the two passages.

Students were also asked to summarize the texisrafiding them. Oral summaries
were another method to assess student comprehefdiom texts (Afflerbach, 1990; Alderson,
2000). Students’ oral summaries were audio rechraanscribed, and scored. The summaries
were scored at the gist level for number of magaglin the passages that were included in the
students’ summaries (Cote, Goldman, & Saul, 1998edit was also given for summaries that
had more elaborated response of the main ideakeyBéleritage, Chang, & Huang, 2010). The
maximum score a summary could receive was 10 ptonthe soil passage and 13 points for the
water cycle passage, based on the main ideas wedtei the passages. Two raters rated each
summary and they achieved an averaged, weightquhkap81. Student summary scores for

both passages were combined into one, total sumscang.

39



Academic Language Vocabulary (ALV) Knowledge Measug. ALV knowledge was
measured by students’ productive vocabulary knogéeaf selected academic vocabulary
words. The words were selected to cover a rangeadbulary found in the three different
categories of academic vocabulary. Table 7 displlag specific words that were asked of

students to provide definitions.

Table 7
List of Specific Words Asked

Academic Language Vocabulary Categories

Passage General Context-Specific Technical
Sall Develop Mixture Decompose
Factor Matter Organic
Formation Organic Organisms
Process Weathering
Interaction
Water Cycle Eventually Cycle Atmosphere
Particles Gas Evaporation

Water vapor
Precipitation

Students’ definitions for the 20 words above werted on a scale from 0-4. The rubric was
adapted from Wesche & Paribakht’s (1996) Vocabukargwledge Scale (see Table 8), and it
reflects dimensions of vocabulary knowledge wheshge from minimal, partial, to full
knowledge (Baker, Simmons, & Kameenui, 1998; Baum&arKameenui, 1991; McKeown &

Beck, 1988). Two raters rated each student’s dieins and averaged a weighted kappa of .78.
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Table 8

Scale Scores and Explanations of the Rubric fod&tuVocabulary Knowledge

Scale Explanation

0 No definition OR definition given is completelyong

1 An example is given or the word is used in coitieut it's unclear that student knows
the definition

2 Definition given is partially correct; it lacksformation that would suggest a full

understanding of the word

3 Definition given is mostly correct, but it lackeme additional detail, elaboration, or
precision that would make definition fully correct

4 Definition given is correct and precise, and @&ynmave elaboration (e.g., examples,
passage-related contextual information)

Academic Language Grammar (ALG) Knowledge Measure.ALG knowledge was
measured on students’ identification of correcerefits for cohesive devices and simple subjects
and predicates of sentences containing nominadizati For cohesive devices, students were
asked to identify the correct referent for refeemne.g., whait refers to in the sentence).

Student responses were rated on a scale from @ehdang on the precision of their
identifications: O — incorrect, 1 — partially cactot quite precise, and 2 — correct/precise. For
exampletheyis one of the cohesive devices that appears isdl@assage; the precise referent
for theyis Mars and Venugwhich was scored 2 points), but the use of tipesardinate
categoryplanetswas also a pragmatically appropriate answer, tifasqrecise (and was given a
score of 1 point). Two raters rated cohesive des/and had weighted kappa of .90. For
nominalizations, because they affect the grammlatoacture of sentences, students were asked
to identify simple subjects and predicates fromS3keatence Exercise. Identification of simple

subjects and predicates were scored as correéheomtect.
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Academic Language Discourse Knowledge Measurestudents’ ALD knowledge was
measured by their understanding of the structutee@passages. In particular, students were
measured by their correct identification of topeotences and paragraph type (e.g., introduction,
body/supporting paragraph). Their identificatiafishe topic sentence and paragraph type were
scored as correct or incorrect. Additionally, therere three cohesive devices that functioned at
the discourse level, and student identificatiothefreferents were rated according to the scale
described in Academic Grammar Knowledge Measurgoseabove. The weighted kappa for
two raters for these cohesive devices was .89.

Data Collection Procedures

Data collection occurred from May-June, 2011. eDaés collected at the end of the
school year due to scheduling constraints fronstt®ol, namely from preparing and taking the
CSTs. The researcher visited each fifth-gradesobasn to introduce the study to the teachers
and students. Teachers agreed to pass out aedtqulirent consent forms, which were picked
up by the researcher at a later date. All datace#scted at the school site during the regular
school day and after school programs.

Student participants engaged in a variety of taskgart of the data collection procedures
(see Figure 1). All interviews were conducted nglsh and were audio recorded. Parts of the
Student Questionnaire that did not contain operedmpiestions were administered to the
participants as a group and not audio recorded.e¥@rything else, students met one-on-one
with the researcher in an empty classroom on cam@osnpletion of all tasks took each student
approximately 1-2 hours, depending on the individiadent. An attempt was made to
complete all tasks consecutively with minimal bredkowever, due to the time it took to

administer and conduct the tasks and the inteongtihat occurred from school and class
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schedules (e.g., assemblies, lessons that stuctaritsnot miss, fire drills, etc.), most students

were stopped mid-task and the students had tdhfthis tasks at later times.

Student Tasks

1. Student Questionnaire
a. Fill-in Questions
b. Open-ended Response Questions
2. Science Passage-Water Cycle
/ a. Read Aloud
i. Interest and Ease Questions
b. Comprehension Check
i. Oral summary

il. Multiple-choice Questions

Counter- \ c. Retrospective Interview Protocol
balanced _ _
passages 3. Science Passage-Soil

a. Read Aloud

i. Interest and Ease Questions
b. Comprehension Questions

i. Oral summary

\ ii. Multiple-choice Questions
c. Retrospective Interview Protocol

4. Sentence Comparison Exercise

Figure 1 Order of tasks students engaged in during ddlaction.

During the one-on-one sessions, the researchentssgdn session by asking students the
open-ended response questions from the StudentiQueasre. When this part was completed,
students were asked to read aloud a passageeylh#d difficulty pronouncing words, the
researcher read the words to them. After readmgdathe passage, students completed

statements about their perceptions on the ease @assage and their interest in the topic of the
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passage. Students then orally summarized the gmsasa answered eight multiple-choice
comprehension questions. Students answered thglewdhoice questions silently on their own
(no audio recording occurred during this segmemd))\&ere allowed to consult the text if
necessary. Next, the researcher conducted rettbgpenterview with the student. The order of
the passages that students read aloud first (dosbquent segments that followed, such as oral
summaries, multiple-choice questions, and retrdspemterviews) was counterbalanced to
avoid possible order effects on students’ perforeean reading and comprehension of the
passages and their responses to the tasks. Hak students were given the soil passage first,
and the other half was given the water cycle pasfieg). The last task that students were asked
to complete with the researcher was the Sentenog@ason exercise.

Data collection with students yielded about 51.86rk of audio data. Students ranged
from 50-103 minutes (mean of 65 minutes) to coneptetorded tasks. Additional time with
students that was not audio recorded includedittie heeded to administer student assent
forms, student questionnaire, and multiple-chom@pgrehension questions.

Data Analysis Procedures

This section describes the qualitative and quetnté analyses procedures used to
examine and analyze student data produced fronmshr@iments and measures. Analyses for the
gualitative and quantitative data were often penfed by groups based on students’ English
language proficiency (ELP) designation, which watetmined from school records. Based on
similar groupings from the research literature (KinHerman, 2008; McCloskey, Pellegrin,
Thompson, & Hakuta, 2008; Parrish et al., 2006glish-only (EO) and Initial fluent English

proficient (IFEP) students were placed in a simgytaup, referred to as the EO/IFEP group.
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Redesignated fluent English proficient (RFEP) stisiéormed one group, and English language
learner (ELL) students formed another group.

Qualitative Analysis ProceduresStudent Retrospective Protocol transcripts were
examined to answer the first set of research questi Multiple close readings of each student
interview transcript were conducted, and studespaoases pertaining to challenges to
comprehension were coded. There were no predetednariteria established before the coding
process; all the participants’ explanations wet@@red. Through open coding, lists of codes
were generated based on student responses. Tée aaddescribed in more detail in the results
section.

Inter-rater agreement was established by applyiagbding schema to the transcripts.
Training of the raters involved using the finalizzmtiebook and the actual transcripts. Two
raters coded 30% of the student transcripts, agyldlchieved an inter-rater agreement of 81.4%.
The agreement of the ratings was calculated by otingpthe percentage of exact agreement of
codes that each rater assigned to the studentnesgo Disagreements were resolved through
discussion, and consensus codes were reached. irfderceater agreement was established, the
coding schema was used to analyze all studentchiptss Codes were tallied and frequencies
were calculated across all students and betweederstsiin each ELP designation group.

In addition to coded responses on the challengesaing science texts, students were
asked to identify any words or sentences that theyght were difficult, and these words and
sentences were categorized into academic langypgs.t The words that students identified
were classified into academic language vocabulatggories (i.e., general, context-specific, and
technical) by consulting published indices and ocafButler et al., 2004; Coxhead, 2000;

Marzano, 2004; Wolf et al., 2008). For identifwwdrds that did not appear in published lists,
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the research and an expert in the field of acadéanguage reached consensus on the academic
language vocabulary type. The sentences thatrssdkentified were categorized by sentence
type (i.e., simple, compound, complex, compound{aen) using guidelines established in other
studies (Butler et al., 2004; Wolf et al., 2008he identified words and sentences were tallied
by categories across all students.

Quantitative Analysis Procedures$n order to examine the relationship between
academic language and reading comprehension,es séfrquantitative analyses were conducted.
First, student scores derived from the measuremoprehension (i.e., multiple-choice and
summary scores) and academic language featuressGaabulary, grammar, and discourse)
were summed. Then each summed score was convaxiemi percentage score, which was used
for the quantitative analyses described below.

To answer the second research question, one-waxbetgroups analysis of variance
(ANOVA) was conducted to explore the impact of stud’ ELP designation on vocabulary,
grammar, and discourse features of academic largarad) reading comprehension scores. To
answer the third set of questions on the relatipnisetween academic language features and
reading comprehension scores, chi-square testd@pendence was first performed to examine
if students who scored high in reading comprehenalso scored high in academic language
features. For the chi-square analysis, each pexgerscore a student received on a measure was
converted into z-scores, and the z-scores were sahatross academic language scores and
comprehension scores to create composite z-scéligh. and low groups in academic language
and comprehension were formed based on studergsstt fell above and below the mean:
scores that fell above the mean were placed ihitifegroup, and scores that fell below the

mean were placed in the low group. Next, corretatinalyses were performed to determine
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whether — and if so, to what degree — there wextesstally significant relationships between the
three features of academic language knowledgeamd(ltiple-choice comprehension scores
and (b) summary scores. Lastly, multiple regressiwere used to see if the academic language
features predicted reading comprehension scoregeasured by multiple-choice questions and

summary scores.
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CHAPTER IV
Results

In this chapter, the results are reported in thma& sections based on the research
guestions.

Challenges to Reading Comprehension of Science Texs Identified by Students

To investigate the challenges to the comprehernsigoience text, students answered
guestions on interest and ease of the passage#jguiaeasons for passage difficulty, and
selected words and sentences they thought wereuttiff The following results for the first set
of research questions are presented in the oratiedsabove.

Student Perceptions on Interest and Ease of Sciéassageslin order to gain a sense of
how students perceived the science texts, stud@rsasked to answer two Likert items on
interest and ease. Table 9 presents the frequeactpercentages of student responses to the
ease and interest questions by passage and Eldghdesn groups. Overall, most students
reported interest in the passages they read; oigw atudents thought the passages were
uninteresting. One student (an RFEP student) theed/ater cycle passageras very
interesting and three students (an EO/IFEP student and tvEPRftudents) reported that either
the soil or water cycle passage was interesting The majority of students reported to have
some interest in the passages: 44 students (97Td8%0il and 42 students (93.3%) for the water
cycle. Of those students, 31 students (68.9%)rtegdhat the soil passage wesy interesting
and 22 students (48.9%) thought the water cycleggeswasery interesting All ELL students

who participated in the study thought that the pagsages were at leastmewhat interesting.
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Table 9

Frequencies (Percentages) of Student PerceptioBasmand Interest of Science Passages by ELPriaésig Groups

Soil Water Cycle
Perceptions EO/FEP  RFEP ELL Total EO/NFEP  RFEP ELL Total
(n=14)  (n=13) (n=18) (N=45) (n=14) (n=13) (n=18) (N=45)

Interest

Not very interesting 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0 0(0.0) 1(7.7) 0(0.0) 1(2.2)

Not interesting 1(7.1) 0 (0.0) 0 (0.0) 1(2.2) (0Q0) 2 (15.4) 0 (0.0) 2 (4.4)

Somewhat interesting 4 (28.6) 5 (38.5) 4 (22.2) (Z289) 7 (50.0) 4 (30.8) 9 (50.0) 20 (44.4)

Very interesting 9 (64.3) 8 (61.5) 14 (77.8) 31.658 7 (50.0) 6 (46.2) 9 (50.0) 22 (48.9)
Ease

Very hard to read and understand 0 (0.0) 0 (0.0) (0.® 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Hard to read and understand 2 (14.3) 1(7.7) Jj16. 6 (13.3) 1(7.1) 1(7.7) 2 (11.2) 4 (8.9)

Easy to read and understand 5 (35.7) 9 (69.2) 22)7 27 (60.0) 7 (50.0) 10 (76.9) 14 (77.8) 31.9%68

Very easy to read and understand 7 (50.0) 3(23.1) 2(11.1) 12 (26.7) 6 (42.9) 2 (15.4) 1(5.6) 9.00

Could not decide 0(0.0) 0(0.0) 0 (0.0) 0 (0.0) (0M) 0 (0.0) 1(5.6) 1(2.2)

Note: ELP designation group abbreviations are: EH&Ehglish-only speaking students, IFEP = Initiakft English proficient,
RFEP = Redesignated fluent English proficient, ELEnglish language learner.



With respect to student perceptions on the eadédfmulty of each passage, no student
reported that the passages wezey hard to read and understantlost students reported that
the passages were easy to read and understanaid@dts (86.7%) stated that the soil passage
was easy, and of those students, 12 students (28hoUght that the soil passage wasy easy
to read and understandThe majority of RFEP and ELL students stated tina soil passage was
easy(69.9% and 72.2%, respectively); whereas the nigjofiEO/IFEP students (50.0%) found
the passage to hery easy(35.7% of EO/IFEP students stated that the passageasy. For
the water cycle passage, 40 students (88.9%) thdlighit waseasy with 9 students (20.0%)
stating that the passage wasy easy to read and understan8imilar to the soil passage, the
majority of RFEP and ELL students stated that théwcycle passage waasy(76.9% and
77.8%, respectively). One ELL student could natide whether the water cycle passage was
easyor very easyor her, so the question was left unanswered.

The ease and difficulty ratings by students werthér analyzed to examine whether
students were rating the two passages similarbyrrelation analysis showed that there was no
relationship between the ease/difficulty ratingsiaen the two passages(227,n=44,
p=.138). Note that the sample size for the con@igtwas 44, not the entire sample size of 45,
because one student chose not to answer the quéstivater cycle. Correlations were
conducted between each measure of academic lan@Quaggbulary, grammar, and discourse)
and reading comprehension (multiple-choice questamd summary scores) with students’
averaged Likert-scale rating on the ease/difficaftpoth passages. The ratings were averaged
because the Likert-scale ratings were for eachagasdut the academic language and reading
comprehension measures measured student knowledegs doth passages. Students’ averaged

ratings on the ease/difficulty of passages werdigesand significantly correlated with all
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measures except for discourse. The correlatidiststa are as follows: vocabulam=(362,
p=.014), grammar§.344,p=.021), discoursa£.153,p=.317), multiple-choicerE.372,
p=.012), and summary scores370,p=.012).

Reasons for Passage Difficultipuring the retrospective interviews, students vesieed
a set of three questions per passage to learntbfoeights and ideas on the challenges that
students face when reading and comprehending thedignce passages. The first question,
Some fifth-grade students think that this passaagedifficult to read and understand. Why do
you think these students would find this passaifieult? was asked to gain a general sense of
students’ views on the passage as a whole ungtudfents indicated that the passage was
difficult to them (from the Likert item on easd)etinterviewer asked those students why they
thought the passage was difficult for them and rofifie-grade students like them. The next two
guestions asked students to identify challengipgets of the text at the sentence and word
level. Student responses to the first questioreweeded; the codes are discussed in more detalil
in the following section. For the sentences anddaselected by students as challenging, they
were counted and analyzed for aspects of acadamguige. Sentences were identified by
sentence type — simple, compound, complex, or comgp@omplex. Words that were identified
by students as difficult were categorized into g/péacademic vocabulary.

As stated previously, students’ responses for Wkystience passages they read were
difficult were coded, and two broad categoriesadas emerged from the data: passage-related
and student-related reasons for why the passade beulifficult to students, including
themselves. Passage-related reasons includedsaspdue text such as language features (i.e.,
vocabulary, length of sentences), content or tpetof the passage (e.g., steps and materials in

soil formation or the concepts of evaporation aodensation in the water cycle), or the amount
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of information or detail presented in the passageidents also responded with reasons that were
not related to the passage but to the qualitiesaéiiiies of the reader, such as engagement with
reading activity, prior knowledge of the topic, deay abilities, study habits, or other learning
issues. In a few instances, students did not tthalpassage was difficult. Table 10 (passage-
related reasons) and Table 11 (student-relatedmegtist the codes with examples from student

interviews.
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Table 10

Codes, Descriptions, and Examples of Students’ dteafor Passage Difficulty Related to

Passage Features

Codes & Descriptions

Examples

Content/Topic

(The content area of science
was difficult, or the ideas
presented in the soil or water
cycle passage were difficult
or confusing to understand)

“It's kind of difficult to understand science righow, in our age,
because, well, we're just starting off with thedatuff.”

“Some [students] just don’t understand how the weyele is cycled
through the Earth.”

“I think it would be difficult because rock — firsbck, it doesn’'t have
nothing in them, but when you put in where lotsaaks are, they get
with soil with dirt all over and then when everytgiis mixed, with
soil and everything, plants starts growing, andiaty it gets bigger
and bigger and bigger.”

Long Sentences

(Long sentences made the
passage difficult to read)

“How long the sentences are.”
“And sometimes the sentences might be too long.”

“They find it difficult ‘cause it has long senters;dike seven and
eight words.”

Too Much Information

(Passages had too much
information or were too
detailed)

“[The passage] gives a lot of information...[commhte] a regular
science book, it gives you a sentence, and théméps explaining it
and explaining it and explaining it, and it mosthys the same things
over and over again. And on this one [the passé@gg]anges it. It
tells you this and it gives you an explanation dfpit has to happen.
And the science books don't.”

“I think it's too long because of how many detdilgives...because
of how it’s trying to explain everything.”

“It has ideas, but too many ideas that make kiagusing.”

Vocabulary

(Specific words students
pointed out as difficult or a
general statement that words
were difficult)

“Maybe some of the words confuse them with otheanings.”
“It has words like condensation and precipitation.”
“The vocabulary.”

“Like humus and some of the words like — sometithey get
confused with interaction. | even got stuck whhttone.”

Other

(Student reasons that could
not be grouped together)

“Long paragraphs.”

“I think it's the [pause] the passage. Sometinmeyimake it like you
can't really understand it.”
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Table 11

Codes, Descriptions, and Examples of Students’ dteafor Passage Difficulty Related to

Student Factors

Codes & Descriptions

Examples

Engagement

(Motivation or interest in
reading the topic affected
comprehension)

“Maybe because they keep wondering why they amiag about
soil.”

“They don't like reading that much ‘cause — wellidn't really know,
but they just don't like reading.”

Prior Knowledge

(Background knowledge or
experiences not related or
relevant to the topic affected
comprehension)

“Maybe because they haven't learned that muchtatmiliand they
don’t understand what'’s it saying. But some otiemple since they
know most likely what about soil, they'll understbihand it won't be
that difficult for them.”

“I think it's difficult because I think that soméuslents haven’'t heard
about a water cycle before or haven't experiencet"o

S: Because they might not accept what the authoyiig to explain.
I: That's interesting that you said that. Why dmysay that they
might not accept?

S: Because they have a different idea of soil artd d

Reading Abilities

(Low reading ability or skills
affected comprehension)

“Maybe it's not their level...because in AR [Accelexd Reader], we
have our levels, right? Like 1.7. And this istmably like a higher
level than they are.”

“For me, | feel like kind of reading it too fastdit has — so that's
why | don’t understand it and | might misunderstémel words and |
might not get.”

Study Habits

(Poor study habits affected
comprehension)

“They haven't been paying attention in class.”

“Maybe when the teacher asks them to do home rgaudid you
don’'t do it, and that's why they don’t understahd passage.”

“They’re not understanding the passage becausqukegush
through and want to complete it right away.”

Other Learning Issues

(Reasons related to students
that could not be grouped
together)

“Maybe the process is slower for them.”
“They don’t remember nothing from their classes.”
“They've been absent.”

“They don’t understand, like, they have to haveearory to
remember it, and they get nervous.”

Note: S = Student, | = Interviewer.
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The counts for each code are presented in TabldNb®e that each student could have
given more than one reason for why each passagédiffiaslt; for example, one student stated
that the water cycle passage was difficult becéi$@as long sentences, a lot of details, and
some hard words.” Based on the total frequencepdssage difficulty, there seemed to be little
difference between the two passages. Vocabuldoptim the soil and water cycle passages was
the most frequent reason for passage-related wliifes (18 and 17 counts, respectively), with
content/topic as the next highest count for passelg¢ed difficulties (eight for soil, nine for the
water cycle). In examining the frequencies acstgdents of different English language status,
ELL students more frequently stated that the cdrtc of both passages was difficult (n=9,
across both passages; n=5 in soil, n=4 for thernegtde) compared to EO/IFEP (n=4) and
RFEP (n=4) students.

For student-related reasons, students stateddk@tarior knowledge (n=17 across both
passages) and poor or low reading abilities (nbbi) passages) as the most popular reasons for
why students would have difficulty with reading asamprehending the two science passages.
For reading ability, EO/IFEP students more freglyestated that poor or low reading skills
attributed to students’ difficulty with comprehendithe passages (n=9, both passages), whereas
four ELL students stated that poor or low readibtjtyt contributed to the difficulty of the water
cycle passage only. For prior knowledge, ELL shisienore frequently stated that prior
knowledge was a reason for passage difficulty (nbbth passages) compared to the other two
groups of students (n=7, both groups, across badkgges).

Looking across both categories (passage-relategtadént-related reasons), ELL
students stated that the content/topic of the gassand students’ prior knowledge of the topic

affected comprehension. EO/IFEP students statgd/tdtabulary words (passage-related) and
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low or poor reading abilities (student-related) teimuted to students’ comprehension of the
passages. RFEP students fell between the otheyroups by stating that vocabulary words
(passage-related) and both reading abilities aiwd knowledge (student-related) affected

comprehension of the passages.
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Table 12

Frequencies (Percentages) of Students’ Reasoiagsages Difficulty, by ELP Designation

Saoll Water Cycle
Reasons EO/IFEP RFEP ELL Total EO/IFEP RFEP ELL Total
(n=14) (n=13) (n=18) (N=45) (n=14) (n=13) (n=18) (N=45)

Passage-Related Reasons

Content/Topic 1(7.1) 2 (15.4) 5(27.8) 8 (17.8) (23.9) 2 (15.4) 4(22.2) 9 (20.0)

Long Sentences 0 (0.0) 2 (15.4) 0 (0.0) 2 (4.4) (0.0 1(7.7) 1(5.6) 2(4.4)

Too Much Information 2 (14.3) 2 (15.4) 0 (0.0) 488 1(7.2) 1(7.7) 2 (11.2) 4 (8.8)

Vocabulary 7 (50.0) 4(30.8) 7(38.9)  18(40.0) (50.0) 6 (42.2) 4 (22.2) 17 (37.8)

Other 1(7.1) 0 (0.0) 0 (0.0) 1(2.2) 0 (0.0) Y7 0 (0.0) 1(2.2)
Student-Related Reasons

Engagement 0 (0.0) 1(7.7) 0 (0.0) 1(2.2) 1(7.1) 0(0.0) 0 (0.0) 1(2.2)

Prior Knowledge 1(7.1) 3(23.1) 6 (33.3) 10 (22.2) 2 (14.3) 1(7.7) 4 (22.2) 7 (15.6)

Reading Abilities 6 (42.9) 2 (15.4) 0 (0.0) 8 (17.8 3(21.4) 2 (15.4) 4(22.2) 9 (20.0)

Study Habits 0 (0.0) 1(7.7) 1 (5.6) 2(4.4) 2.804 1(7.7) 1 (5.6) 4 (8.8)

Other Learning Issues 1(7.1) 0 (0.0) 1(5.6) 2)A4. 1(7.1) 1(7.7) 1(5.6) 3(6.7)
No Explanation 0 (0.0) 1(7.7) 0 (0.0) 1(2.2) 711§ 0 (0.0) 1(5.6) 3(6.7)
Total Frequencies (by group) 19 18 20 57 21 16 22 59




Challenges to Passage Difficulty Associated witad&eic LanguageReasons that
were passage-related (not student-related) wermiagrd further to see if they could be
associated with the academic language areas obut@rg, grammar, and discourse. With
respect to vocabulary and grammar, every studestasied to identify words and sentences
they thought were difficult, and those results@iseussed in the following section. What is
reported here is whether students provided angnakes for passage difficulty that could be
linked to academic language. For vocabulary, ef28 students who reported that words found
in the passage posed a problem to comprehensenywére asked to selected specific words
and to explain why those words were difficult.

Student explanations were grouped into similar ggethat emerged from the data and
then coded across all interviews; the final coggsear in Table 13. Although students selected
many words that were academic vocabulary wordsg mbheir explanations could be linked to,
and coded as, academic language knowledge (irbpeaiuse their explanations were short).
Instead, what follows are the codes that emer@sine students could not further explain why
the words they selected were difficult, or somalstis used synonyms for “difficult” (such as
“hard” or “high”) or said the words were at a higlygade level. These responses were coded as
Difficult. TheDefinition code included statements that the definitions @eammgs of words
were confusing, unfamiliar, or difficultTable 13 provides a list of the coded reasonsneles
from students, and the number of times it was meetl by students (note that a student could

state more than one reason).
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Table 13

Reasons, Student Examples, and Counts for Why WayedBifficult

Reason Student Examples Counts

Definition “Maybe some of the words confuse thenthwvather meanings.” 12

“It has really big words that they can’t understamnd the definition
of the meaning.”

Difficult “Authors use hard words that are appraypei to the passage.” 9
“High vocabulary.”

“Some of the words are at actually kind of sevemtt sixth [grade]
words.”

Length “There’s a lot of long words.” 4

“Because there’s some hard words that are longestzhbly they
don't get it or they get stuck on a word.”

Pronunciation “Cause it's just hard to say.” 10

“They might think this passage is difficult becassene of the
words like condensation are like hard to pronounce.

“Cause it looks like you should get tongue twistthem
sometimes.”

Definition was the most popular reason for why the wordsestisdselected were
difficult, but second most popular reason for whyrels were difficult was their pronunciation,
which was reported by nine students. What is @stiang about th€ronunciationcode was that
often times, it was the only reason given for wiwy selected words were difficult. When the
interviewer asked for clarification (e.g., “Is ily how the words are pronounced or the meaning
of the words?”), six students were sure it was dméypronunciation of the words that made
them difficult. Although the reasons students g@verhat makes certain words difficult were
not directly related to academic vocabulary, theyvjgled some insight into what students’

thoughts on vocabulary and comprehension.
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Another passage-related reason that may be asseveth academic language was with
the codd_ong SentencesSentences found in academic writing tend toaiarembedded
clauses and phrases which add ideas and comptexitg grammatical structure of sentences.
Only four students stated that long sentences iboiéd to difficulty in comprehending the
passages, and they had the opportunity to idethtéhysentences they thought were long and to
give further explanations for why they thought Savo of the students acknowledged that the
number of ideas in a sentence contributed to ffedity, and the other two focused on the
number of words in the sentence. One studentdstagd students would “find it [the water cycle
passage] difficult ‘cause it has long sentencg&s,deven and eight words,” and also pointed out
that “long, difficult” words that were found in tke sentences.

Another student also thought that the number otdedand “some hard words”)
contributed to the difficulty in sentences. Bel®an excerpt from that interview. When asked
twice by the interviewer if the number of ideas trifruted to the difficulty in sentences, the
student did not think so in both instances. (Aenmt the context of the questions: the student
stated that water cycle passage had “long sentgrazebwhen the student was asked to identify
some, he said he could not find any in the passa@berefore, the interviewer chose a couple of

long sentences and asked the student to explairtivélyywere long.)
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S: It's long, and have some hard words.

I:  What makes it [the sentence] long?

S: The words.

I: Do you think it has a lot of ideas in the sem&h
S: No.

S: It's long.

I:  What makes the sentence long?
S: [long pause]

I: Lots of ideas or lots of words?
S: Lots of words.

Another student, whose excerpt is below, acknovdddbat the number of ideas made sentences

difficult.

S: ‘Cause some of the words that they have nathasfore in the passage. And sometimes
the sentence might be too long for them.
[Student was asked to identify the sentences #n#idught were long. From the soil
passage, he selected: “Worms and bacteria livirigarsoil help decompose the soil” and
“Without soll, plants could not grow and animalsulbnot survive.” After the student
selected the sentences, the following questions asked.]

I:  Why did you pick those sentences?

S: How the sentences are put together.

I:  What does that mean? Does that mean thatateeoo many words or too many ideas or
both?

S: Too many ideas.

The last of the four students who reported thag lsentences contributed to text difficulty stated

both too many words and number of ideas causeersezg to be difficult.
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I:  Any other reason why you think the passage wdnd difficult for students?

S: How long the sentences are.

[Student was then asked by the interviewer to sskttences that he thought were long.
From the soil passage, he selected: “Fallen leale=s] plants, and dead animals on the
ground become part of the soil” and “Soil formatisra process that occurs over time
through the interaction of these various facto&fter he selected the sentences, the
interview asked the next question.]

What makes the sentence long?

How many words there are.

Why do you think authors write such long sects?

| think they write such long sentences bec#usgtry to fit at least three details to them.
Why would they want to do that?

So that they wouldn’t have to give a lot ofadef

N R

Although only four students out of the 45 particifsin the study cited long sentences as
contributing to text difficulty, two students nagid that sentences were made more complex
because of the number of ideas embedded in théns. Klowledge is related to academic
grammar.

With respect to discourse knowledge, students digrovide reasons that could be
directly attributed to knowledge of discourse. hdligh the two reasons codedGiber (see
Table 10) may allude to discourse structure (8ang paragraphs”), the students did not
provide additional information to those statemeais] further judgments could not be made to
whether those statements were related to acadescioulse knowledge.

Selection of Difficult Vocabulary Word&very student was asked to select words and
sentences that they thought were confusing orcditfito read or understand (although some
students preempted these questions by statingetdit difficult words and/or sentences were
the reasons for passage difficulty). For the walscted, students identified a total of 54
different words (type) between the two passagéealing 303 words (token) chosen. It is worth

noting that three students did not identify any agor Also six students only selected words in
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one, not both passages: three students selectwdrds in the soil passage, and three students
selected no words in the water cycle passage.sé&leeted words were categorized into three
types of academic language vocabulary (ALV): gelnemmtext-specific, and technicalWords
that are not considered ALV were labeled non-ALRable 14 presents the types and tokens of

vocabulary words students selected as challenging.

Table 14

Types (Tokens) of Challenging Vocabulary by PassagkAcademic Language Vocabulary
(ALV) Category

ALV Categories
Passage - . Non-ALV Total
General Context-Specific ~ Technical
Soil 17 (55) 5 (15) 11 (95) 9 (13) 42 (178)
Water Cycle 6 (28) 0 (0) 8 (96) 1(1) 15 (125)
TotaF 21 (83) 5 (15) 18 (191) 10 (14) 54 (303)

®The total for types in General, Technical, and T@é&st column on the right) do not add
correctly because there were three words that sedeeted for both the soil and water cycle
passages (2 identical words in the General categon/1 identical word in the Technical
category). The totals that are found in the tableectly reflect the true number of types that
appear within each category.

More words were selected from the soil passagein type and token compared to the
water cycle passage. Across the soil passagesrgiidelected more types of general vocabulary
words (17) than technical (11) and context-spe¢f)owords, but the technical words had higher
numbers of students selecting them as difficutiatTis, students more frequently selected
technical words (token=95) to be difficult compatedjeneral words (token=55) and context-
specific words (token=15). A different trend inndselection occurred in the water cycle

passage compared with the soil passage. Firgiestsidid not identify any context-specific

vocabulary words in the water cycle passage asdliey the soil passage. Second, technical

* See methods section for categorization procedures.
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ALV had higher type (6) and token (96) counts coreddo general ALV (6 and 28,
respectively). Looking across the categories,esttglselected technical vocabulary words as
difficult 191 times, more so than any other catggor

Table 15 lists all the words that were selectedtbgents, the frequencies, and ALV
types®> Within words selected from the soil passagettihee most frequent words identified by
students as difficult were technical wordsmus(token=16)organism(token=15) and
decomposétoken=12). The most frequent general ALV worelested werénteraction
(token=9) andormation(token=8). Note thahteractionandformationare also nominalized
forms ofinteractandform, and nominalized words can be more difficult talerstand than the
verb form of the word. In the water cycle passdige three most frequent words were also
technical ALV:precipitation(token=25)condensatiorftoken=21), anévaporation(token=16).
It's interesting to note that althouglraporate(token=7) was also chosen, fewer students found
it to be difficult compared to its nominalized farnn comparison to technical words, fewer
generalized words were selected from the watereqgyatsage, and the most frequent generalized
word selected by students waarticles(token=10). Particleswas one of the three words that
were identified in both passages; the other tweewemosphereandoccurs® Atmospheravas
identified more times in the water cycle passagkeit=14) compared to the soil passage
(token=9), although it is interesting that so matydents identifiedtmospheren the soill
passage as it appeared only once, whereas theappeared four times in the water cycle

passage.

® The table also notes if a word is polysemous, fi@ving multiple meanings), or is a nominalizatid?olysemous
words can be a source of comprehension difficalspecially for ELLs.

® One student selectgarticlesas a difficult word in both passages, and fivelshis selectedtmospheres
difficult in both passages.
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Table 15

Vocabulary Words ldentified by Students by Passkgequency, and Type of Academic
Language Vocabulary (ALV)

Soil Water Cycle
Word Frequency Type of ALV Word Frequency Type of ALV
atmosphere(s) 9 technical altitude(s) 7 general
bacteria 6 technical atmosphere 14 technical
between 1 (none) condensation 21 technical
complex 3 general condense(s) 8 technical
contain(s) 2 general constantly 4 general
decompose 12 technical droplet(s) 3 technical
develop 1 general evaporate(s) 7 technical
difference 2 general evaporation 16 technidal
directly 2 general eventually 1 general
factor(s) 1 general occur(s) 1 general
fingernail(s) 1 (none) particle(s) 10 generdi
formation 8 general precipitation 25 technlical
humus 16 technical runoff 5 generdi
importance 1 (none) sleet 1 (none)
important 3 (none) vapor 2 technical
ingredient(s) 5 context-specific
interaction(s) 9 generdl
living 4 context-specifit
material 1 general
matter 1 technicél
mineral(s) 3 technical
mixture 2 context-speciffc
natural 2 general
necessary 5 general
nutrient(s) 4 technical
occur(s) 1 general
once-living 3 context-specific
organic 10 technical
organism(s) 15 technical
particle(s) 3 general
plenty 1 (none)
process 5 general
resource(s) 5 general
rodent(s) 1 (none)
stony 2 (none)
surface 1 context-specific
survive 1 general
sweep 1 (none)
various 4 general
Venus 2 (none; proper noun)
weathered 9 technical
weathering 10 technical

#This word is polysemous (i.e., the word has muétipleanings).

®This word is a nominalization.
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The words selected by students provided insiglttimé types of vocabulary that they
attended to when reading text. In general, it Seldm the most difficult — and salient — words
for students were the technical ALV words. To lertinvestigate if any commonalities with the
18 selected technical ALV words exist, the wor@sital properties were examined. Table 16
displays the properties for each word. All the egare multisyllabic, and most are derived from
Greek and Latin roots, which are typical in sciemoeabulary words. Only five of the words

could be considered an abstract concept.

Table 16

Lexical Properties of Student Selected Technicatd&'o

Technical Lexical Properties

ALV Word Polysemous Nominalized Derived Greek/Latin Multl-_ Abstract
Form Form Root syllabic Concept

atmosphere(s X X
bacteria X
condensation X X X
condense(s) X
decompose

droplet(s) X
evaporate(s)

evaporation X X
humus

matter X

mineral(s)

nutrient(s)

organic X

organism(s) X
precipitation X X
vapor

weathered X X
weathering X

X X X

X X X X X X
X X X X X X X X X X x X X X X X X
x

Total 2 4 7 13

[ER
Qo
(&)
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Selection of Difficult Sentencekastly, students were asked to identify sentetitats
they thought were difficult. Not every studenteséd sentences; 19 students did not identify
any sentence that would be difficult in either pags Instead, they answered that none of the
sentences seemed difficult to them. Additiondly,students only identified sentences for one,
not both passages: nine students did not seledtliffirtult sentences in the soil passage, and
three students did not select any sentences isdihpassage. For the 25 students who selected
specific sentences, they identified a total of &itences they considered difficult between the
two passages: 39 in the soil passage and 32 wdter cycle passage. The selected sentences
were categorized into the four sentence types:lsingpmpound, complex, and compound-
complex’ Table 17 displays the counts of student-selestatiences by passage and sentence
type. Similar to the type/token distinction usedyocabulary words in previous section,
number inside the parentheses refers to the nuaiflsentences that fall into each sentence type,
and the number inside the parentheses refers tautinder of times each sentence was selected.
For example, for the soil passage from Table 1&,aompound-complex sentence was selected
as difficult by three different students. Simijarh compound-complex sentence in the water

cycle passage was identified by two students diswalif

" Complex and compound-complex sentences contaieedeu clauses.
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Table 17

Number of Sentences Selected by Students as DiffmppPassage and Sentence Type

Sentence Type

Passage Total
Simple Compound Complex Compound-Complex
Soil 10 (25) 1(1) 4 (10) 1(3) 16 (39)
Water Cycle 5(7) 0 (0) 10 (23) 1(2) 16 (32)
Total 15 (32) 1(1) 14 (33) 2 (5) 32 (71)

Note: The number outside the parentheses reféehgetoumber of sentences that fall into each
sentence type, and the number inside the paresthefses to the total number of sentences that
were selected within the types (similar to the idetokens). For example, in the soil passage,
the same compound-complex sentence was selectéffiadt three times; or in the water cycle
passage, 10 different complex sentences were edladbtal of 23 times.

Across both passages, students mostly selectedes(frf) and complex sentences (14)
as ones they thought were difficult. However, tiieeds differ depending on the passage. For
the soil passage, students selected simple sesterae times (10) than all the other sentence
types combined. For the water cycle passage, stsidelected complex sentences more times
(20) than all the other sentences combined. Comgband compound-complex sentences were

rarely selected by students. Table 18 shows tret frequently selected sentences from both

passages. (For the complete list of sentencestedlby students, see Appendix E.)
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Table 18

Most Frequently Selected Sentences by PassagecatenSe Type

Frequency  Type of
Sentence Selected Sentence
Soil Passage
Living and once-living organisms are necessanséilrto form. [line 7 Simple
16]
Worms and bacteria living in the soil help decongptbee dead material 7 Simple
into humus. [line 19]
Soil formation is a process that occurs over timmeugh the interaction 4 Complex
of these various factors. [line 23]
For example, there is no soil on Mars or Venus g¢kiengh those 3 Compound-
planets have plenty of rocks that are weathereithdiy atmospheres. complex
[line 14]
It is a complex mixture of ingredients that incladwrinerals, air, water, 3 Complex
and organic matter. [line 4]
One tablespoon of soil has more organisms in it tle@ople on Earth. 3 Simple
[line 28]
Water Cycle Passage

When water vapor condenses around dust particlesifm the air, 6 Complex
cloud droplets form. [line 14]
As water becomes warmer, its particles move morektyuand change 3 Complex
from liquid water to water vapor, a gas. [line 7]
The cold air condenses the water vapor, changibgcik to a liquid. 3 Simple
[line 13]
This is because air becomes cooler at high altitudiae 12] 3 Complex
When water evaporates, the water particles rigetig air. [line 9] 3 Complex

Students were further asked to explain why theyselibe sentences, and based on their
responses, a coding schema similar to the oneingeEbsage-related codes (see Table 10) was
applied here. One additional co&sntence Structurgvas added because some students
became more attuned to sentence structure whed #skaplain why they chose specific

sentences, either by mentioning how the sentense‘pud together” or describing punctuation.
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Table 19 presents the codes and their descriptexasnples of student responses, and
frequencies for each cod¥ocabularywas the most frequent reason (22) students gave to
explain why a sentence was difficult or confusifadjowed byldeas/Topiq7), Too Much

Information(6), andSentence Structur®).
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Table 19

Codes for Sentence Difficulty with Descriptions afxples of Student Responses, and

Frequencies

Codes & Descriptions Examples Frequency
Content/Topic “Cause sometimes they might not know what condensans and 7
, then ‘the dust particles found in the air,” butrtthew did they
(The content presented in form?”
the sentence was difficult
or confusing to understand) “Because they know that weathered rock could hedgersoil, but
then even if the weathered rock is on Mars, ortdifferent planets,
they still don’t know why soil won’t form.”
Long Sentences S: I think it's the way the sentence is put togeth 3
I: So in that sense, is it long, there are a Iatle&s put in that
(Sentence was long) sentence — [was interrupted by student]
S: It's long.
Too Much Information “It has too many ideas for them not to understand. 6
(Sentence had too much “It gives a lot of information.”
information or too many
ideas)
Sentence Structure “Well it's kind of repetitive because it says, ‘Amter rises higher 6
and higher’ and next it says ‘high altitudes.™
(References to sentence
structure, e.g., clause or S: It's just the way the sentence is written.
phrase identified as I: Tell me more about that. What do you mean thg thhe sentence
confusing, how the is written?
sentence was written, or S: Like some may not understand it as well as sther
sentence punctuation) I: Why?
S: Yeah, the way the sentence was put together.
“Formation is a process’ [a phrase] is confusing.”
Vocabulary “Because sometimes, | get confused by the atmoshel the 22
. biosphere. And sometimes I think it's like up #¢her down here.”
(Words in the sentence
were difficult) “Cause it's kind of hard and confusing ‘causeitig and once-
living organisms are necessary for soil to formdon't really get
the ‘living and once-living.”
No Explanation S: It's just the way the sentence is written. 4

(Student did not provide
any explanations other than
saying the sentence was
difficult, or explanation
didn’'t make sense)

I: Tell me more about that. What do you mean thg thhe sentence
is written?
S: Like some may not understand it as well as sther

S: ‘Cause it's like confusing.

I: What makes it confusing?

S: '‘Cause it says, “Living and once-living organgsare necessary
for soil to form.” [This was the exact sentencet the student just
selected.]

Note: S=Student, I=Interviewer.
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The responses that were codedSentence Structui@e interesting to examine in some

detail because it was rare for students who pp#ied in this study to talk about sentence how

sentences can be constructed. In addition tottlieest examples provided in Table 19, two

student explanations regarding sentence structariighlighted. In the interview excerpt

below, one student talked about predicates anestfhjand how rearranging them in a sentence

could be troubling for students. For reference,dintence for line 9 is: “When water

evaporates, the water particles rise into the air.”

S:

2NN

[Student identifies lines 9 and 16 as confuskgtences] Well, because, it's not hard for
me, but...I think it's confusing for them becausetsl say, like maybe the words are a
little too difficult for them, or like, how it’s stictured, like they might think the other
way around. Like, so walit, the little particleg&gel let’'s say a hundred of them had to
form together and | think they might get confusi&d that [referring to line 9]. And then
sentence 16, because so they'll think like, “Ohtheoclouds are frozen,” even though
they're gas.

So you chose those sentences because it maydificult —

Meanings.

| like one thing you said, the way the senteiscgtructured. Tell me what you mean by
structure.

Like structured. Some kids are used to likariga— like, let’'s say since they’re not very
good at language arts, they might want to haveptidicate in front of the subject, like
that.

What do you mean by that?

[Pointing to line 9] The predicate and the subj like the predicate is like what they do
and the verb and all that, and the subject is émegm or the thing, and so some people —
some sentences are the other way around that #weythe predicatiden [emphasized

by student] the subject.

Is that what you think for line 9?

Yes.

Because it has this phrase: “When water evapstatomma?

Yeah, because a lot of kids, they're like siage our writing, when we were small,
we’re not used to putting commas and all that, #s-the main thing or the main thing
to have an error on.

This student used the word “structured” to explairy one of the sentences she chose would be

difficult for other students. She also used andemly defined technical vocabulary words
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related to grammar (i.e., predicate and subjent),she understood that sentences do not have to
follow a subject+predicate structure. She poittelihe 9 when explaining about flipping
subjects and predicates (“some sentences arelteeway around that they have the predicate
then the subject”), and although that was not Heawsentence was actually structured (the
sentence begins with a relative clause), this siudisplayed a deeper knowledge of sentence
structure than most other participants in this gtud

In another excerpt, a student noted the use acirdf use — of commas in a sentence he
chose as confusing.

S: Maybe this one ‘cause it's long. [Student idess line 14: “For example, there is no saill
on Mars or Venus even though those planets haveypbé rocks that are weathered by
their atmospheres.”]

I:  Tell me more about that.

S: There’s not many commas, and like you can takreath. You have to read it straight
on, except for this part [student points to the coma in the sentence], and some — like
it gives a lot of information.

I:  What do commas do in sentences? Or why wooltldnoas make sentences easier?

S: It's kind of like it gives you a break from teentences. It stops you for like maybe half
a second and then you could continue on.

I:  What happens with that half second?

S: It allows you to pause and think about it.

For this student, commas helped him read and cdreptesentences (e.g., “It allows to pause
and think about it”). It may also be that the stidindicated that in long sentences with “a lot of
information” need commas to help break those seeteimto meaningful chunks of information,
which would help with reading comprehension.

Summary.The majority of students who participated in thisdy found that the science
passages they read were easy to read and under8araknts were then asked to explain why
some students, including themselves if applicalteyld think that the passages were difficult to

read or understand. Student responses to thiy que¥e grouped into two main categories:
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passage-related and student-related responsegpassage-related reasons, the most frequent
reason given by students was vocabulary. The nttdpic of the passages was the second most
frequently stated reason, and more ELL studentstbat the content/topic of the passages
contributed to passage difficulty. That more Eltudents stated that the content/topic made
passages difficult relates to prior knowledge. Etuidents more frequently stated that prior
knowledge affected students’ comprehension of #ssages, compared to EO/IFEP and RFEP
students. EO/IFEP students cited poor reading$iabithe most popular student-related reason
to why the passages would be difficult to read, RREP students equally stated that prior
knowledge and reading abilities affected compreioens

Student explanations for reasons for passageulif§iwere also examined to see if they
related to academic language knowledge. In pdaticteasons for the selection of difficult
vocabulary words or sentences were examined. Btedplanations for selecting specific
words as difficult were not related to academicalmdary. For sentences, two students
acknowledged that the number of ideas (which ugaglpear as embedded clauses) contributed
to sentence difficulty. The notion that a singd@tence can contain many ideas is related to
academic grammar knowledge. In terms of discoumsetudent explanations were related to
academic discourse knowledge.

Students’ selection of words they thought weré&dift were, in general, academic
vocabulary words. Few of the words selected wereacademic (14 out of the 303 words
(token) that were selected were non-academic)o#scthe two passages, students select slightly
more types of general vocabulary words (types=Bipared to technical vocabulary words
(types=18), but more students selected technicadwdary words as difficult (token=191)

compared to general academic words (token=83). M frequent words selected by students
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as difficult wereprecipitation, condensation, evaporation, humugamism andatmospherg
all of which are technical vocabulary words.

For sentence selection, 26 of the 45 studentsteelsentences they thought were
confusing or hard to understand; the other 19 stisdstated that they did not think any sentence
to be confusing or hard to understand. The typasgmtences that students selected as difficult
were simple and complex sentences. Few compouhd@npound-complex sentences were
chosen as difficult. Students were also askedtaen their reasons for selection, and these
explanations were coded. The most frequent restsments gave for sentence difficulty was the

vocabulary words found in sentences.

Influence of Students’ ELP Designations in Knowledg of Academic Language Features
and Reading Comprehension

To investigate whether students of different ELBigieations differed on their
knowledge of academic language features (vocahujaaynmar, and discourse) and reading
comprehension (multiple-choice questions and sums@sres), ANOVAs were performed.

Academic Language Vocabulary (ALV) Knowled@ee percentage scores for all
students on ALV ranged from 11%-78%i£37.9%,SD=18.4). Table 20 displays the means,
standard deviations, and the ranges of percentagessfor students by ELP designation:
EO/IFEP, RFEP, and ELL. On average, students wére wdentified as EO/IFEP and RFEP
scored about the same percentage correct on vaegha@ms M=42.5%,SD=19.4 and
M=46.5%,SD=15.7, respectively) compared to ELL studeMs25.4%,SD=11.9). ANOVA
results (see Table 20) indicated that there waatestscally significant difference in ALV

knowledge for the three groupgs (2, 42)=9.644p = .000. Tukey post-hoc comparisons of the
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three groups indicated that the mean score for &utents was significantly different from
students in the EO/IFEP and RFEP groups. The EP/I&nd RFEP groups did not differ
significantly from each other in ALV knowledge.

Academic Language Grammar (ALG) KnowledgEhe percentage score for all students
on ALG ranged from 5%-85%=37.9%,SD=18.4). On average, the combined EO/IFEP group
of studentsN1=51.4%,SD=21.7) and RFEP studentd€51.9%,SD=17.1) scored about the
same percentage correct on grammar items compatied L students M=30.0%,SD=10.4).
Table 20 displays means, standard deviations, sargel ANOVA statistics. ANOVA results
indicated that there was a statistically signiftcdifference in ALG knowledge for the three
groupsF (2, 42)=9.263p = .000. Tukey post-hoc comparisons of the threegs indicated
that the mean score for ELL students was signiflgatifferent from students in the EO/IFEP
and RFEP groups. The EO/IFEP and RFEP groupsaiidifier significantly from each other in
ALG knowledge.

Academic Language Discourse (ALD) Knowleddkhe percentage score for all students
on ALD ranged from 27%-819M=48.9%,SD=12.6). As presented in Table 20, on average,
RFEP studentd{=56.2%,SD=11.5) scored the highest percent correct on diseatems
compared to the EO/IFEP studen%=47.3%,SD=10.3) and ELL student$4=44.9%,

SD=13.3). ANOVA results indicated that there wagadistically significant difference in ALD
knowledge for the three grougs(2, 42)=3.600p = .036. Tukey post-hoc comparisons of the
three groups indicated that the mean score for RSttdRents was significantly different from
students in the EO/IFEP and ELL groups. The ECPIlRBd ELL groups did not differ

significantly from each other in ALD knowledge.
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Reading ComprehensiofiReadingcomprehension was measured in two ways: multiple-
choice questions and students’ oral summarieseopéissages. With respect to the multiple-
choice questions, the students ranged from 13%-&3%ct on the multiple-choice items
(M=52.6%,SD=18.7). EO/IFEP and RFEP students scored abowgatine percentage of correct
answers on the multiple-choice itenh559.9%,SD=17.1 andV=60.6%,SD=17.2,
respectively) compared to ELL studen$=41.1%,SD=15.4). ANOVA results indicated that
there was a statistically significant differencee@ading comprehension as measured by
multiple-choice questions for the three group$2, 42)=7.327p = .002 (see Table 20). Tukey
post-hoc comparisons of the three groups indictitatdthe mean score for ELL students was
significantly different from students in the EO/IFEand RFEP groups. The EO/IFEP and RFEP
groups did not differ significantly from each othereading comprehension as measured by
multiple-choice questions.

Reading comprehension was also measured throudergl oral summaries of the
passages. Student summaries were scored basked namber of main ideas they included in
their summaries (see Instruments and Measure®sdoti details on scoring). Student scores on
their oral summaries for both passages ranged 4%48% correctNI=23.4%,SD=11.5).

Overall, students scored much lower on the oralsares compared to the multiple-choice
guestions. On average, EO/IFEP students receingetighest scored/=27.0%,SD=12.7) for
their summaries, followed by ELL studenk8<$24.0%,SD=11.6), and RFEP students
(M=18.7%,SD=8.9). No statistically significant differences tbhe summaries were found

among ELP designation groups(2, 42)=1.861p = .168 (see Table 20).
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Table 20

Descriptive Statistics and ANOVA Results for Acadeiranguage Features and Reading ComprehensiohByDEsignation
Groups

ELP Designation Groups

EO/IFEP RFEP ELL
(n=14) (n=13) (n=18)
M M M
Measure (SD Range (SD Range (SD Range F df p
Academic Language Features
42.5% 0790 46.5% 0T A0 25.4% 010
Vocabulary (ALV) (19.4) 18%-78% (15.7) 18%-74% (11.9) 11%-51% 9.644** 2,42 .000
51.4% 0/ QEQ 51.9% 0200 30.0% T
. Grammar (ALG) (21.7) 5%-85% (17.1) 35%-80% (10.4) 15%-45% 9.263%+* 2,42 .000
@]
. 47.3% D0 56.2% 0210 44.9% 0720
Discourse (ALG) (10.3) 27%-62% (11.5) 35%-81% (13.3) 27%-73% 3.600* 2,42 .036
Reading Comprehension
. . . 59.9% 0280 60.6% 0210 41.1% O AR
Multiple-Choice Questions (17.1) 31%-88% (17.2) 31%-81% (15.4) 13%-63% 7.327** 2,42 .002
27.0% 0 AQ0 18.7% 0200 24.0% O ARO
Summary Score (12.7) 4%-48% (8.9) 9%-39% (11.6) 9%-48% 1.861 2,42 .168

®ELP designation group abbreviations are: EO = Bhglinly speaking students, IFEP = Initial fluengkish proficient,
RFEP = Redesignated fluent English proficient, ELEnglish language learner
*p<.05. **p<.01. **p<.001.



Summary.In academic language, students in the EO/IFEFR&EP group had similar
means in the vocabulary and grammar measures taaheinss in the ELL group had lower means
compared to the other two groups. ANOVA resultidated that the means for ELL students in
vocabulary and grammar were significantly lower paned to EO/IFEP and RFEP students.
For discourse knowledge, the RFEP students haldighest means of any group, but ANOVA
results indicated that none of the means for theetlgroups were statistically significant. See
Figure 2 for a means plot for all three measurescatiemic vocabulary for the three ELP

designation groups.
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Figure 2 Means for vocabulary, grammar, and discoursesarea of academic language by
ELP designation groups.
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For the measures of reading comprehension, ag&AFEP and RFEP students scored
nearly the same percentage correct on multipleeehitéms, and ELL students as a group had
fewer correct answers compared to the other twopggro ANOVA results indicated that the
mean scores for the ELL group were significanthydo from the mean scores for the other two
groups. For the summary scores, EO/IFEP studextshe highest average score for their oral
summaries, followed by ELL students and RFEP stisdeHowever, the means for the three
groups in summary scores were not statisticallgiBgant. See Figure 3 for a means plot for the

two measures of reading comprehension for the thtéedesignation groups.
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Figure 3 Means for reading comprehension measures bydesRnation groups. Note:
Multiple-choice is abbreviated as MC in this figure
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Relationship between Academic Language Knowledge drReading Comprehension

The third set of research questions investigateddhationship between students’
knowledge in academic language features and readimgrehension. Firstis an exploration of
student scores in academic language and readingrebemsion using student composite z-
scores in academic language and reading compremens$tudent z-scores were plotted and
chi-square analysis was performed to examine fagarship between the scores. Next,
correlation analysis was used to describe the gfinesf the relationship between the features of
academic language and reading comprehension, atuténts’ ELP designation influenced
these relationships. Last, multiple regressionyamawas used to examine if students’
knowledge academic language features predictedréading comprehension scores.

Patterns of Student Knowledge between Academicuagegand Reading
ComprehensionA scatterplot of student z-scores was createtidavshe overall patterns
between students’ academic language knowledgeeauting comprehension (see Data Analysis
Procedures for more information). The scatter@tajure 4) shows that, in terms of reading
comprehension scores, more than half of the stadenhis study (n=27) fell below the mean.
One (RFEP) student scored at the mean for readimgpiezhension, and 17 students scored
above the mean. For the students who scored dbevaean in reading comprehension, six
were EO/IFEP students, five were RFEP studentssaexwere ELL students. For academic
language scores, 21 students scored above the arv@hB4 students scored below the mean. Of
the students who scored above the mean for acadangicage, seven were EO/IFEP students,
10 were RFEP students, and four were ELL studgitiso see Table 22 for student frequencies

and percentages for each quadrant.)
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Figure 4 Placement of studenby total zscores in academic language and rea
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language score totals and reading comprehensioa smals, as well as howudents o
different ELP designationgerformred on those measureBor example, most students (n=

82



67%) who participated in this study clearly fellarthe low comprehension/low academic
language quadrant (compared to the number of stsidethe other three quadrants), and the
majority of the students in the low comprehensmn/dcademic knowledge quadrant were ELL
students (n=10). Of the nine students who clefaflynto the high comprehension/high
academic language quadrant, three were EO/IFERsIdive were RFEP students, and one
was an ELL student. To get a better sense ofttiterts who are represented in the scatterplot
in Figure 4, four students (2 ELL students andu2rfik-English students) were selected and their

scores on each measure, as well as their ELP d@g¢gigrand gender, are displayed in Table 21.

Table 21

Selected Profiles of Students

Measures
Student ELP Designation  Gender ALV ALGALD MC Sum
A ELL (Unknown) M 51 40 54 56 35
B ELL (3) F 13 20 42 25 18
C IFEP F 78 75 54 81 39
D EO M 26 5 42 38 30

Students are identified by letter which appearigufe 4.

Chi-square test for independence, with Yates’ abioa for continuity, was performed to
investigate whether students who scored high idexm& language also scored high in reading
comprehension (see Table 22), and there was nioredhip between students’ composite scores
in academic language features and reading compsimenThis means that scoring high in

academic language was not associated with scoiggim reading comprehension.
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Table 22

Frequencies of Students by High and Low Scorescaid@mic Language and Reading
Comprehension Composite Scores

Reading Comprehension Score

High Low Total
Academic Language Score n (%) n (%) n (%)
High 10 (48%) 11 (52%) 21 (100%)
Low 8 (33%) 16 (67%) 24 (100%)
Total 18 (40%) 27 (60%) 45 (100%)

Correlations between Features of Academic Langkagmvledge and Reading
Comprehension Measure®eading comprehension was measured in two waykiphe-choice
guestions and students’ oral summaries of the obofehe passages. Correlations (presented in
Table 23) between each academic language featdreeading comprehension measures were
calculated. Students’ scores on the multiple-ahgueestions for reading comprehension ranged
from 13%-81% correcti=52.6%,SD=18.7). For summary scores, students ranged féém 4
48% M=23.4%,SD=11.5). Between the academic language feature® Ws a strong, positive
correlation between ALV and ALG#£.712,p=.000) and a positive correlation between ALG
and ALD (=.437,p=.003). Between the academic language featureseauting
comprehension measures, both ALV and ALG were pe$jtcorrelated comprehension as
measured by multiple-choice questiorns.720,p=.000 and=.559,p=.000, respectively). No

academic language feature was significantly caedlavith summary scores.
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Table 23

Correlations between three Features of Academiglage Knowledge and Multiple-Choice
and Summary Score Measures of Reading Compreheiwsigtl Students (N=45)

Measures 1 2 3 4 5
1. ALV — 712%* 251 720** .280
2. ALG — A37** b559** 016
3. ALD — 201 -.288
4. Multiple-Choice — 150
5. Summary Score —

** p<.01, two-tailed.

Correlations were also calculated for the acadéamguage and reading comprehension
measures by ELP designation groups (see TableR2#)the EO/IFEP students, ALV was
correlated with ALG 1(=.645,p=.013). ALV was also positively correlated withtb@eading
comprehension measures: multiple-choree46,p=.013) and summary scone=(565,
p=.035). For the RFEP students, ALV was correlatgd ALG (r=.629,p=.05). ALV and
ALG were correlated only for the multiple-choiceasare (=.733,p=.004 and=.595,p=.032,
respectively). For the ELL students, no acadeangliage feature was significantly correlated
with each other or with the reading comprehensieasures, although the correlation between

ALV and multiple-choice questions approached sigaifce (=.458,p=.056).
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Table 24

Correlations between Features of Academic Langiéageviedge and Multiple-Choice and
Summary Score Measures, by ELP Designation

Measures 1 2 3 4 5

EO/IFEP (n=14)

1. ALV — .645* .207 .646* .565*
2. ALG — 435 .307 .084
3. ALD — -.160 -.230
4. Multiple-Choice — 278
5. Summary Score —
RFEP (n=13)
1. ALV — .629* .081 .733** .408
2. ALG — .368 595 -117
3. ALD — 275 -.149
4. Multiple-Choice — .239
5. Summary Score —
ELL (n=18)
1. ALV — .360 A17 458 155
2. ALG — 414 .306 163
3. ALD — 104 -.263
4. Multiple-Choice — 142
5. Summary Score —

*p<.05, two-tailed. *p<.01, two-tailed.

Features of Academic Language Knowledge that Pré&kading Comprehension
Scores.Multiple regression analysis was conducted toifesicabulary, grammar, and
discourse features of academic language significanedicted students’ reading comprehension
outcomes. Regression analysis for each of the@ading comprehension outcomes, multiple-

choice and summary score, was conducted separatbb/results of the regression for multiple-
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choice indicated that the three features explafi®e8% of the variancd(=.523,
F(3,41)=14.992p<.001). It was found that vocabulary significarghgdicted reading
comprehension when measured by multiple-choicetumess3=.653,p<.001). Grammar and
discourse did not significantly predict studentgding comprehension in multiple-choice
guestions. For summary scores, the results aftipession indicated that the three features
explained 23.2% of the variand@®£.232,F(3,41)=4.119p<.05). Vocabulary significantly
predicted students’ summary scores for reading cengmsion [§=.504,p<.005). Discourse was
also significantly associated with summary scooes negatively f§=- .327,p<.05). See Table

25 for regression results.

Table 25

Features of Academic Language (Vocabulary, GramBiacourse) Regressed on Reading
Comprehension Measures (Multiple-Choice and Sumi8aoye)

Reading Comprehension Measures

Multiple-Choice Summary Score
Variables B SEB B B SEB B
Constant .238 .084 312 .066
Vocabulary (ALV) 663 157 B53%*x 315 122 .504*
Grammar (ALG) .093 .160 .096 -.119 125 -.200
Discourse (ALD) -.008 179 -.006 -.299 140 -.327*
R 523 232
F 14.,992*** 4,119*

Note: B=unstandardized regression coefficigitstandardized regression coefficient.
*p<.05. ***p<.001.

Summary.Students were placed according to their combmsdores for total academic
language and reading comprehension scores integatat to examine general trends. Overall,
students who participated in this study performedrly in the reading comprehension measures;
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the majority scored below the mean for comprehensfs a group, the ELL students also
performed poorly on the reading comprehension nreasuStudent performance on the
academic language measures was more equally digtilabove and below the mean. More
students fell into the low reading comprehensiam/a@ademic language quadrant than in the
other three quadrants (see Figure 4 and Table@Rirsquare analysis showed that there was no
relationship between students’ high scores in anadklnguage and high scores in reading
comprehension.

Next, correlations were calculated between théeté language measures and reading
comprehension measures. For the EO/IFEP and RFE&ipg vocabulary was strongly and
positively correlated with the multiple-choice resgimeasure. For the ELL group, vocabulary
multiple-choice approached significance. Summaoyes were not correlated with measures of
academic language, except for vocabulary with EEIStudents.

Multiple regression analysis was conducted to emarwhether the three features of
academic language predicted reading comprehensioreasured by multiple-choice questions
or summary scores. Vocabulary scores were thefeatyre that significantly predicted
students’ scores on the multiple-choice questiofscabulary scores also significantly predicted
students’ summary scores. However, for summarges¢cgtudents’ discourse scores were also

significant in negatively predicting student outesn
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CHAPTER V
Discussion

As an initial step toward exploring what featuoéscademic language make science-
based expository text difficult for students wiilferent English language proficiency
designations, this study investigated studentidghts on text difficulty related to features of
academic language and the relationship betweereatadanguage and reading comprehension.
The first set of research questions examined thbertges to comprehension of science texts
that students identified. In particular, the stesgmined if these challenges varied for fluent
English-speaking students and English languagedesrand whether these challenges were
related to academic language. The second resgaestion examined the ways in which
students of different English language proficiedegignations varied in their knowledge of
academic knowledge features and reading compredrensine last set of research questions
examined the relationship between academic langieageres and students’ comprehension of
science texts, paying attention to how the relatgm differed by English language proficiency
designations.

Student Thoughts on the Difficulty of Expositoryt$en ScienceVocabulary was the
prevailing passage-related reason for the difficaftthe science texts for the fifth-grade
students in this study. Students were given séwpraortunities to explain which text-based
aspects of the science texts challenged compreadrengith interview questions that tried to
focus students’ attention toward sentence and(tis¢ourse) structures, but in student
explanations, difficult vocabulary was the domineegponse. This was true for all groups of
students regardless of English language proficielesygnations. Moreover, students’

overwhelmingly identified technical vocabulary weras the difficult or confusing.
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In science, technical vocabulary words may bei@darly challenging for students to
learn. New vocabulary words introduced in the enhairea of science are names and labels for
core processes and concepts of science knowldegehermore, science-specific vocabulary
words tend to be abstratiee & Spratley, 2010and can be about vaguely known ideas that
students seldom encounter prior to and outsideludd settinggEbenezer & Erickson, 1996).
For example, for the soil passage, the most frequerd identified by students as difficult was
humus which is a word rarely found in other contentearer rarely used in everyday contexts.

The students’ focus on vocabulary may also retleeir perception that text difficulty is
mostly at the word level. Students in this studyefew sentence-level reasons and no
discourse-level reasons for the difficulty of tlegesice passages. Technical vocabulary tends to
be the most noticeable feature in science text$¢@le, 1996). Moreover, a focus on
vocabulary words in reading science text may aflect teaching practices and the type of
exposure students get during science instructiGachers often reduce science instruction to
teaching vocabulary words as the conceptual, stieitteas of the unit (Bruna, Vann,
Escudero, 200N ager, 1983). While science teachers should steiggents understand
technical terms, Quinn, Lee, and Valdes (2012) atbat other features of science text and
science talk can be difficult for students, esdgcELL students, to understand, and that
students need access to good instruction in thess & order to read or write about a science
topic.

Students also cited reading skills and prior krealgke as reasons that affected text
comprehension, but the frequencies of those readifiased by students’ English proficiency
designations. EO/IFEP students stated more dft@ridw or poor reading abilities caused the

science passages to be difficult to comprehendttatents; however, ELL students stated more
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often that prior knowledge (and, related to tha, ¢content/topic) was a source for the difficulty
in comprehending the passages. RFEP studentseteleen EO/IFEP students and ELL
students in citing reading abilities and prior kihedge as sources of reading comprehension
problems. That students stated poor or low reaskiits as an obstacle to comprehension is not
surprising, but it is interesting that most of gtedents who stated reading skills as an issue were
the fluent English speakers, who, in this particgmple, were relatively good readers (see
Table 1 and Figure 4). ELL students focused mareamtent of the passages and their prior
knowledge of the content. Prior knowledge is aponant aspect of text comprehension
(Kintsch, 1988; Snow, 2002) and for science leayriklexander & Kulikowich, 1994; Eaton,
Anderson, Smith, 1984; Gee, 2005). ELL studentg nw have the prior knowledge or
experiences that would help them comprehend sdbased texts (August & Shanahan, 2006;
Garcia, 1991). Graesser, Leon, and Otero (20@#} ghat a central challenge to reading science
texts is that most readers have very little knogkedf science as a subject matter, which makes
comprehension of text that is already technical@rdplex even more of a challenge.
Academic Language Knowledge, Reading CompreheramohELP Designation
Groups. The series of quantitative analyses performeterthis study were used to investigate
whether there were differences between studendsieanic language knowledge and reading
comprehension according to their English languagégeency designations, and some
differences were found. EO/IFEP and RFEP studert®rmed relatively similar in all
measures, whereas the ELL students tended to periorse in comparison. Specifically,
ANOVA results showed that the mean scores for voleaip and grammar knowledge and

multiple-choice questions were significantly lower ELL students compared to their EO/IFEP
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and RFEP peers. There were no significant difiegenn scores by group for discourse
knowledge or summary scores.

To illustrate students’ performance on academiguage and reading comprehension
measures, composite standard scores were plotedtoine general trends. Composite
standard scores were created by combining the thaderes of academic language into one
score and the two measures of reading compreheimé@amone score. The scatterplot revealed
that students in this study performed poorly irdieg comprehension composite and scored low
on measures of academic language knowledge corapddibreover, results from the chi-square
analysis revealed that there was no relationshwden students’ composite scores in academic
language and reading comprehension, meaning gtatlant score on one composite variable
did not influence the student’s score on the otloenposite variable. However, it is noticeable
that most students scoring low on academic langaksgescored lower on reading
comprehension suggesting the possibility that sttedeeed to reach a certain level — or
threshold — of academic language knowledge befaekinowledge can be seen to have an
effect on reading comprehension scores. Howelresr gikplanation is only tentative because of
the insignificant result with the small sample sizeach cell of the 2 x 2 chi-square analysis.
Another possible explanation for why there wasigaicant relationship between the two
composite variables is that composite scores nteskadriability of student scores in all the
individual measures. The idea that the compositees may be too general to capture overall
student performance is corroborated by subsequahyses (described below) which showed
that vocabulary was the academic language featatermas most significantly related to reading

comprehension when measured by multiple-choicetipunss
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To further examine the relationship between featofeacademic language and reading
comprehension, correlations were calculated. EMIFEEP students, vocabulary was correlated
with grammar and both reading comprehension meaguee, multiple-choice and summary
score). For the RFEP students, vocabulary wagleded with grammar and multiple-choice
guestions; grammar scores were also correlatedmutltiple-choice questions. For ELL
students, there were no significant correlatiortesben academic language features or reading
comprehension measures, although the correlativrele@ vocabulary and multiple-choice
guestions approached significance.

The last set of quantitative analyses used multgdeessions to test if the features of
academic language knowledge predicted reading agmepsion. The three features of academic
language explained 52.3% of the variance of theipiedchoice questions but only 23.2% of the
variance for summary scores. In both regressiodetsdor multiple-choice questions and
summary scores, vocabulary scores significantlgipted the scores in reading comprehension.
For summary scores, discourse was significant,dobin a negative direction. While it makes
sense that vocabulary would predict summary sa@sestudents need to be able know what
vocabulary words mean in order to use them cogrécth summary of the passage, but it is
unclear why discourse scores would negatively pteslimmary scores. The answer may
possibly be because of the short summaries. #eceummaries produced were at most three to
four sentences in length (see below for an examley did not display any of the discourse
features that were measured (such as identificafioopic sentences, the knowledge of
introduction/body/conclusion paragraphs, cohesemads). Another possible answer may be a

methodological issue in that in order to code disse knowledge, its features were measured in
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discreet components that did not adequately reflecapture students’ comprehension as
measured by summary scoring.

Together, the quantitative results show that far slample of fifth graders, vocabulary
played a significant role in EO/IFEP and RFEP stislecomprehension when it was measured
by multiple-choice questions. The results frons $tudy support the well-established link
betweenvocabulary knowledge and comprehension. idimist research on the relationship
between vocabulary and comprehension shows thabubary knowledge highly predicts
reading achievement for all learners regardlesgyefor backgroundéck, Perfetti, &

McKeown, 1982; Blachowicz & Fisher, 2000esaux & Kieffer, 2010; Stahl & Fairbanks, 1986).
Indeed, little comprehension occurs when the reddes not understand many of the key words
in the text, and as discussed previously, scieexis have technical vocabulary words that are
often the main processes and ideas of the sciepce tFurthermore, it makes sense that
vocabulary knowledge was highly correlated, argighificantly predicted, reading
comprehension as measured by the multiple-choiestouns because many of the key technical
words appeared in the questions that were askbdrefore, if a student knew the definition for
the vocabulary word@vaporation for example, he would be likely to answer a goastn
evaporation correctly on the multiple-choice test.

Overall, grammar and discourse features did ngt plsignificant role in students’
comprehension, especially when measured by sumsgangs. Perhaps the components
measured in grammar (e.g., referents, sentencestetaffected by nominalizations) and
discourse (e.g., referents, topic sentences) waremportant factors for reading comprehension
as measured by multiple-choice questions. Anateson to explain why academic grammar

and discourse features were not influential, astimeed earlier, is the methodological issue. In
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order to code grammar and discourse knowledgeetfeagures were measured in discreet
components that did not adequately reflect or cemtudents’ comprehension, even when
measured by summary scoring.

With respect to summary scores, one would assuatgthmmar and discourse scores
should be significantly correlated with that forfrneeasure because summaries that are
constructed by students contain sentences (iammatical features) and an organizing structure
(i.e., discourse features). Only vocabulary wgsificantly correlated with summary scores for
just the EO/IFEP students. A possible explandionvhy grammar and discourse scores did
not correlate significantly with summary scorebégause the students’ summaries were, overall,
very short and did not contain enough informatidimne mean summary score (for both passages
combined) for the participants was 23.490¢11.5), with a range of 4%-48%. For example,
below is one of the highest-scoring summariestersoil passage, which scored a 6 out of 10
possible points (60%):

It's talking about soil, that it's — soil has —sithot dirt and that soil is important ‘cause it
carries a lot of natural recesseg[resources], and it takes about — it takes timaakis

time for little rocks to turn into soils, and itglvably takes 500 years to be soil. And —
well actually, if there’s no life, there will be iko And soil is very important.

Limitations

To understand student knowledge on academic |gggigatures and comprehension,
this study employed verbal protocols which reliedstudents’ self-reports of their thinking.
Measures of academic language knowledge and commsiEn were dependent on students
verbalizing their answers, and students’ verbditas may have impacted the reporting of their
thinking (Afferbach & Johnston, 1984) and theirliieis to summarize, answer questions about

the textual features, or to provide explanationtheir thinking.
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Additionally, since there were no available or psitéd instruments or measures of
academic language that fit the aims of this studi@time data was being collected, measures
used in this study were researcher-developed.indtieiments and measures used in this study
were developed with the aim of examining how stasl@erformed relative to the science
passages they read to see how this sample of $sudegotiated the language demands of those
passages. In order to maximize the validity osehmstruments and measures, the research
literature related to these topics were extensigehsulted, and the instruments and measures
were reviewed other researchers and practitiones/ledgeable in the areas of reading
comprehension, ELL students, assessment, and sciémstruments were also piloted with
students, and the feedback from the pilot sessiadsrom the researchers and practitioners
were incorporated. However, as mentioned eadetain measures of academic language
features may not have adequately captured studemtledge, especially in ways that would
lead to understanding how these features affeetdimg comprehension. For example, the
manner in which comprehension was tested in thdysthrough multiple-choice questions and
oral summaries may privilege vocabulary knowledger@rammar and discourse knowledge. If
students were to write or have provided longer sanes or retellings based on their reading
comprehension, perhaps grammatical and discousgl&dge would have been a more salient
finding because there would be more sentencesrandganizational structure to the statements
produced by students.

Lastly, the students who participated in this gtwere all from the same school, which
may not be a representative sample of fluent Emgleaking students or ELL students. The
differences in state test scores between the flarglish speaking students and ELL students at

this school were very apparent, with at least 8@%h® fluent English speaking students
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performing proficient or above on English/languages and science assessments, and over 80%
of ELL students performing basic or below on themsassessment. With these differences in
academic achievement between groups of studeddipitvs that group differences were found
in the quantitative analyses.
Implications and Future Research Directions

There are several educational implications anections for future research to address
the issues that emerged from this study. Firstfitidings in this study regarding academic
vocabulary knowledge have contributed to the Itteeaon the strong relationship between
vocabulary knowledge and reading comprehensiormédaus studies have emphasized
students’ vocabulary learning as critical for imped reading outcomes (Kamil, 2004),
especially for ELL students (August, Carlo, DregsfeSnow, 2005; Hickman, Pollard-
Durodola, & Vaughn, 2004); and it followed that abalary should be the emphasis of language
instruction (cf. Bailey, 2010; Gomez, Freeman, &éman, 2005). More recently, vocabulary
instruction advocates have focused on the typ&goads that should be taught to students,
namely general academic vocabulary words (e.ger“Zi words; Beck, McKewon, & Kucan,
2002) instead of non-academic words (e.qg., “Tiewdtds), which findings in this study also
support.

However, there is debate on whether learning wordsolation is effective (cf. Quinn,
Lee, & Valdes, 2012) as vocabulary knowledge iswed and sophisticated. For example,
Word Generation is a research-based vocabulargerigon program that emphasizisep
learning of academic word meanings across multpteent areas, and early results of the
intervention showed that schools implementing thatment had better results in the state
English/language arts assessment than schoolditimétt implement the treatment; additionally, that

ELL students in the program had greater gains ersthte assessment than fluent-English students
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(Snow, Lawrence, & White, 2009However, the authors recognized that the progras more
than just a vocabulary intervention; in order tbiage deep learning of academic vocabulary,
vocabulary instruction was embedded within a graatgructional context of language-,
literacy-, and content- development, with foci e reading, productive classroom discourse,
developing arguments, and producing persuasivengrdamples, factors which were plausible
contributors of student performance.

Moreover, in the framework of academic languagel @reading comprehension),
vocabulary is viewed as one aspect within a lacgatext of language features that are
inextricably interrelated. In their review of aeaxic vocabulary, Nagy and Townsend (2010),
caution isolating academic vocabulary instructiblagy and Townsend use the metaphor
“words as tools” for vocabulary because

being able to use an item of academic vocabulaanseeing able to use it in

service of the functions of academic language.s Tietaphor carries with it the

implication that individual words are parts of largystems. First of all, word

meanings are parts of conceptual networks. Théyatwluse a tool includes

understanding the relationships among related {@ol36).

That the students in this study predominantly aléento word-level features and displayed some
knowledge of sentence-level and discourse-levelifea of text may be an indication of the
instruction they received, namely, vocabulary mstion in isolation of other instruction in
language. Attention to word-level features mabeflection of their exposure to teachers’
instructional preferences. Future research cobdgive teacher instructional practices in
language to examine how much instruction is giveedach feature of academic language across

different content areas. Particularly in sciersmne teachers emphasize vocabulary instruction

in their science lessons (Bruna, Vakiscudero, 200%)'Toole, 1996; Yager, 1983) without
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using vocabulary in service of the conceptual ahacademic language that Nagy and
Townsend discussed.

In light of the discussion of academic vocabulagdfically, and academic language
features in general, the results for ELL studenésraportant to address. With respect to
vocabulary, findings from this study are consistgith previous research which showed that
vocabulary knowledge of ELL students was lower carad with their fluent-English speaking
peers (August, Carlo, Lively, Lippman, McLaughl&é Snow, 1999; Umbel, Pearson,
Fernandez, & Oller, 1992). Vocabulary knowledgeBbL students is an important area to
address becaudes one of the most common obstacles in readingtudents who are learning
English August et al., 20053arcia, 1991; Jiménez, 1994). Recent studies oih Bdglish
language learners have shown that word frequenayd familiarity, word associations were
predictive of noun and verb productions for begngradult learners of English (Crossley &
Salsbury, 2010).

The findings from this study also showed that Epksformed poorly in all measures
compared to their fluent-English speaking peerd,thair low academic language scores were not
correlated with their reading comprehension measu@ne explanation could be that ELL students
from this study’s samplare still acquiring foundational language skillsgdacademic language
skills are not yet proving relevant for them, aligh the non-significant results could a
statistical artifact due to the small sample size possible lower variation in their scores. The
small sample size could also be possible for thresignificant findings for the chi-square
analysis.

One way to further explore the relevancy of acaddamguage skills for students and
with ELL student in particular is through studeré&srning progressions. Learning progressions

is the idea that understanding and skills withdoenain become progressively sophisticated (cf.
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Corcoran, Mosher, & Rogat, 2009). Particularlyanguage progressions, recent research has
examined student explanations for increasing coxitglen vocabulary, grammar, and discourse
features and has captured multiple pathways irestistidevelopment of English language
proficiency (Bailey, 2013; Bailey, Kelly, Heritagéones, & Blackstone-Bernstien, 2013).
Language progressions have useful implicationgi&truction for teachers, as knowledge of
how vocabulary, grammar, and discourse sophisticatevelops allows teachers to teach the
linguistic skills students need to advance theiretigoment in language learning, especially for
ELL students (Walqui & Heritage, 2012). Furtheredhe current research on language
progressions from Bailey and colleagues are inestuexplanations on mathematics tasks, but
further research in language progressions coulelsiiyate student summaries of expository text
or student explanations of science understandihg;hws in line with new learning and teaching
standards in English language arts and science if@@onCore State Standards Initiative, 2010;
Achieve, 2013).

Findings from this study also have implicationstfte use of science texts for science
instruction and science assessment. Given thatdfldents performed so poorly on the reading
comprehension measures on the science texts codnettee fluent-English speakers in this
sample, teachers may not want to rely on textkeé&ast in isolation) to teach science concepts.
Moreover, teachers especially may not want to oelyhe students’ own reading of science texts
to learn new information for students’ whose reggerformance was low. In terms of
assessment, this study employed a traditional ndethassessing comprehension knowledge —
reading text and answering questions based orextéitrough multiple-choice questions.

Large-scale science assessments may not inclugthletexts in which students are asked read.
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Additionally, with science knowledge, ELL studentay not be able to display knowledge on
traditional assessments as the results from thdyysthow.

To further investigate students’ knowledge offitures of academic language and how
that affects reading comprehension, a deeper eatplarinto student scores on academic
vocabulary, grammar, and discourse should be caeducSimilar to Valencia and Bully’s
(2004) study in which profiles of poor readers weneated, scores on each feature of academic
language for students who were poor comprehendangvbe analyzed for similar patterns. For
example, one profile of a poor reader could be shatscored high in academic vocabulary
knowledge but low in the other two features, budthar poor reader scored low in academic
vocabulary and grammar, but high in discourse kedge. The profiles that emerge would
provide information to teachers for more targetestruction.

Lastly, teachers need to make students aware piliéculties so children can better
evaluate their own needs and challenges. Themtsidethis student were not aware of
discourse-level features of text which contributedext difficulty, and few students attended to
grammatical features of text. Again, as statetiezastudent attention on vocabulary could be a
reflection of the instruction they received. lmer to help students better attend to all featafes
text, which would increase students’ reading coin@nsion, teachers need to have a deep
knowledge of linguistics (Wong Fillmore & Snow, Z0Nong Filmore & Filmore, 2012) and
tools (e.g., language learning progressions andegwi language profiles) to help assess and
address student knowledge in these areas.

This study was a preliminary step toward understanthe features of academic
language that make science-based expository tiixtudli for fluent-English speaking students

and ELL students. The findings from this studyamely, the predominance of vocabulary in
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students’ perceptions as the main feature that sddeescience texts difficult and the
significance of vocabulary in relation to studemesiding comprehension — corroborates the
research on the link between vocabulary and reatbngprehension. However, academic
vocabulary knowledge is just one link in a chairmchdemic language skills that affect reading
comprehension, and future research should addressles of all three levels of academic
language features — vocabulary, grammar, disceunsetudents’ comprehension of expository

texts.
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Appendix A:
Science Passages

Soil is Not Dirt

What's the difference between =oil and dirt? Dirt is what you find under your
fingernails or what you sweep off the kitchen floor. Soil is the land under your
feet. Itis a complex mixture of ingredients that includes minerals, air, water, and
organic matter.

Formation of Soil

Soil formation begins with weathering. Little or nothing will grow directly in rock,
Before plants can grow, the rock first needs to be broken down. Wind, rain,
snow, and ice break rocks down into smaller and smaller pieces. This process is
called weathering. It takes thousands to millions of years to weather down a
stony surface into tiny grains. Minerals found in soil come from weathered rock.

Another impartant factor in soil formation is organic matter. Without life, there
would be no soil. For example, there is no soil on Mars or Venus even though
those planets have plenty of rocks that are weathered by their atmospheres.
Living and once-living organisms are necessary for soil to form.

Fallen leaves, dead plants, and dead animals on the ground become part of the
soil. Worms and bacteria living in the soil help decompose the dead material into
humus. Animals living in the ground such as insects, rodents, and snakes leave
holes that fill with air and water. When air and water mix with humus and rock
particles, soil is formed.

Soil formation is a process that ocours over time through the interaction df these
various factors. It can take over 500 yvears to develop one inch of soil.

Importance of Soil
Soil contains all the nutrients needed by plants to survive. Without soil, plants
could not grow and animals would not survive. Itis also home to billions of

organisms. One tablespoon of soil has more organisms in it than people on Earth.

Soil is one of the world’s most important natural resources,
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The Water Cycle

Water is constantly on the move. Rain falling where you live may have been water in the ocean just
days before. And the water you see in a river may have been snow on a mountaintop. Water can be on
land, in the ocean, and in the atmosphere. The movement of water from Earth’s surface to the
atmosphere and back again is called the water cycle.

Evaporation

Water enters the atmosphere mostly through evaporation. When the sun shines
on water, it heats the water's surface. As water becomes warmer, its particles
move more guickly and change from liquid water to water vapor, a gas. The change
from a liquid to a gas is called evaporation. When water evaporates, the water

particles rise into the air.

Condensation

As water vapor rises higher and higher into the air, it cools down. This is because
air becomes cooier at high altitudes. The cold air condenses the water vapor,
changing it back to a liguid. Condensation is change from a gas to a liguid. When
water vapor condenses around dust particles found in the air, cloud droplets form.
Clouds develop if there are enough cloud droplets in the atmosphere.

Precipitation
Cloud droplets are light. However, as the tiny droplets combine with each other,
they grow farger and eventually become too heavy 1o stay in the air. When this

happens, they fall to Earth as precipitation. Rain, snow, sieet, and hail are types of
precipitation.

Runoff
The water cycle is completed when water returns to Earth’s surface through

precipitation. Most of the precipitation that falls to land becomes runoff, or water
that flows over land into rivers, lakes, or the oceans. Runoff is an important part of
the water cycle because it allows much of the water to return to the oceans, where
a great deal of evaporation occurs. Then the water cycle begins again.s

104



Appendix B:
Retrospective Interview Protocol

Student Retrospective Interview Protocol

Like | said earlier, the words and sentences tbatjyst read were put there for a reason. I'm
going to ask you questions that ask about youkihgn I'm also going to ask you some
guestions where | want you to think about why thihars put those words or sentences there.

1. Some students think that this passage was diffiouktad and understand.
a. Why do you think these students would find thissaae difficult?

i. [redirect if answer is about studeh¥ou talked about the people, which is
fine, but | would like you to focus on the passag®] how it would be
difficult to understand.

b. Are there any words that you think they would focahfusing or hard to understand?
[underline therh Why?

c. Are there any sentences that you think they wauld ¢onfusing or hard to read or
understand?2inderline therh Why?

2. What does this word/phrase meaoar give a synonyjmHow do you know? Why did you
say that? Have you heard of that word before? yDidknow about/hear/learn about that
word at home or school?

SOIL
. Organic (content-specific vocale 5

. Process (general vocaline 10

a
b
c. Matter (content-specific vocalipe 13
d. Organisms (technical vocalme 16

e. Decompose (technical vocalme 19

f. Develop (general vocatipe 24

g. Factor (general vocalipe 24

WATER CYCLE

a. Atmosphere (technical vocalme 4

b. Particles (general vocabipe 10

c. Water vapor (technical vocab; somewhat define@xm)tine 12

d. Gas (content-specific vocalme 14
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e.

f.

g.

Clouds (content-specific vocalije 16
Eventually (general vocalipe 19

Cycle (content-specific; inferred in texine 27

3. What does this word/phrase mean? How do you kn@wi¥ did you say that?

Have you heard of that word before? Did you kntwawd/hear/learn about that word at

home or school?
SOIL

a.
b.
C.
d.

Mixture (nominalization}ine 4
Formation (nominalizatior)ne 6
Weathering (nominalizatiorijne 7

Interaction (nominalization)ne 23

WATER CYCLE

a.
b.
c.
d.

Movement (nominalization)ne 3
Evaporation (nominalizatiorine 6
Condensation (hominalizatiohipe 11
Precipitation (nominalizatiorijne 24

e Going back to those words, can you think of a verbor each of these words?Pask

students to go through all nominalizations as augrafter they answered questions for each

word above]

(0]

is a noun (person, place, or thing). tWeeb did that word come from?
For example, ‘decision’ is the noun, ‘decide’ ig therb it came from. Or
‘demonstration’ is a noun, ‘demonstrate’ is thelver

4. What's the difference in meanitgtween.. yerb and nominalizatidf
SOIL

a.
b.
C.
d.

To mix and mixturdine 4, 21
To form and formatiotine 17, 6
To weather and weatherifige 11, 8

To interact and interactidime 23

WATER CYCLE

a.
b.

move and movemetine 1, 3

evaporate and evaporatibne 9, 6
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c. condense and condensatiore 13, 14

5. Some students think that this sentence is diffimrithem to understanéor example, there
is no soil on Mars or Venus even though those péaim@ve plenty of rocks that are
weathered by their atmospherése 14 SOIL

a. Can you explain to me why they would say this wds#fecult sentence?
i. Is it the words or the way the sentence was pudttmy that makes the
sentence difficult? Why do you say that?
b. Can you use your own words to explain what thitesgre is means? What is this
sentence saying in your own words?

6. What about this sentenc&il formation is a process that occurs over tim@ugh the

interaction of these various factolsine 23 SOIL
a. Can you explain to me why they would say this was#fecult sentence?
i. Is it the words or the way the sentence was pudttmy that makes the
sentence difficult? Why do you say that?
b. Can you use your own words to explain what thitesere is means? What is this
sentence saying in your own words?

7. Some students think that this sentence is diffimrithem to understan¢iowever, as the
tiny droplets combine with each other, they gromgéat and eventually become too heavy to
stay in the airLine 18 WATER CYCLE

a. Can you explain to me why they would say this was#fecult sentence?
i. Is it the words or the way the sentence was pudttmy that makes the
sentence difficult? Why do you say that?
b. Can you use your own words to explain what thitesere is means? What is this
sentence saying in your own words?

8. What about this sentenceRunoff is an important part of the water cycledese it allows
much of the water to return to the oceans, whegeeat deal of evaporation occuisine 25
WATER CYCLE

a. Can you explain to me why they would say this wasdfecult sentence?
i. Is it the words or the way the sentence was pudttmy that makes the

sentence difficult? Why do you say that?
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b. Can you use your own words to explain what thigesgre is means? What is this

sentence saying in your own words?

9. Authors will use some types of words to replacespthords in writing. For exampl@dint

to examplg “The dog ran. It ran to the park.” What doles word ‘it’ refers to, or stands

for? [have students answeHow do you know?

Okay, now you're going to tell me what the followiwords stand/refer to.

SOIL

a. What does “it” mean®ine 4 How do you know?

b. What does “those” mearine 15 How do you know?

c. What does “these [various factors]” meariffe 27 How do you know?

i. Can you point to where in the passage that tellswioere “this” means?

WATER CYCLE

a.
b.

C.

What does “it” mean®ine 12 How do you know?
What does “they” mean?ne 19 How do you know?
What does “this [is because]” mednfe 12 How do you know?
i. Can you point to where in the passage that tellswioere “this” means?
What does “[when] this [happens]’ mednfe 19 How do you know?

i. Can you point to where in the passage that tellswioere “this” means?

d. Why does the author use words likeghose, thesz

Do these words make understanding the passage eabietter? Are they
helpful? Why?

10.Tell me the sentence that gives me the main ideadch paragraph.

® 2 6 T o

1% paragraph
2nd
3 paragraph

paragraph

4™ paragraph
Last paragraph

11.The author organized the passage in a certain Way you figure out howhe author

organized the passage?

[If student doesn’t understand the question, go mitine specific prompts below
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e [Why did the author write thelparagraph? iffstudent tries to summarize, redirect to the
organizational structurge
a. Doesthe  paragraph:
i. Introduce a point/topic } Why did you say that?
ii. Give supporting details to a point/topic
12.Why do you think the author wrote this passage@irect: What is the purpose of writing
this passage?
i. Entertain you } Why did you say that?
ii. Inform you
[If student said inform, ask:
1. Explain a process

Why did you say that?
2. Describe a thing
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Appendix C:
Multiple-Choice Comprehension Questions

S0OIL
Comprehension Questions

1. A soil sample contains living and
nonliving materials. Which material was
once living?

a. sand particles
b. decomposing leaves
c. small pebbles
d. water droplets

2. Which of these is not a part of soil?
a. minerals
b. air
C. suR

d. water

Look carefully at the picture below to answer
guestion 3.

3. What causes fewer plants to grow on the
rocky side of the river?

a. There is not enough soil.
b. There is not enough sunlight.
c. There is not enough water.

d. There is not encugh air.

MName

4. Why does soil not form on the moon?
a. There is no life on the moon.

h. The rock surface of the moon is too
hard.

¢. There is ro wind on the moon.

d. The gravitational pull of the moon is
too weak.

5. Humus in soil is made from
a. weathered rock
b. acid rain
c. decayed plants and animals

d. carbon dioxide

6. Which of the following is not a factor in
the formation of soil?

a. weathered rock
b. humus
¢. living crganisms

d. nutrients

7. Why is it important to protect seil?
a. It is home to many living organisms.

b. It has mutrients used by plants to
Erow.

c. It 15 a natural resource.
d. All of the abowve.

8. Soil helps trees because soil
a. makes food for the trees
b. gives nuirients to the trees
c. turns the roots into new trees

d. moves the tree seeds to new places
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WATER CYCLE
Comprehension Questions

1. Which of the following is not an example
of precipitation?

a. sleet
b. rain

c. clouds

d. snow

2. What is the main cause of evaporation?
a. the sun
b. runoff
€. rain

d. water vapor

3. Clouds are mainly made up of masses of

a. frozen rain
b. dust particles

evaporated water

fon

condensed water vapors

4. For her science project, Amy will study
precipitation. Which of these would be the
best information to use in her project?

a.  how different kinds of clouds are
formed

b. how water changes from liquid to
sohid

c. the yearly amount of rain in her city

d. average monthly temperatures in her

city
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Name

What is the main cause of precipitation?

.
b.

the sun

cold weather

c. warm weather

The most amount of water evaporates from

the

weipght of the clouds

a
b.

2

d

ice from glaciers

salt water from the oceans

fresh water from lakes and ponds
runoff on Earth's surface

What 15 the main cause of condensation?

cooler temperatures

Wwarmer tempcratums

c. dust particles

the atmosphere

. Runoff is important because it

a. flows over land

returns water back to the oceans

allows the water cycle to be
complete

moves water guickly



Appendix D:
Sentence Exercise with Nominalizations

[Students will have a copy of only the sentennesthie directions) to view on a separate piecpayfer.]

The development of one inch of soil takes 56@rg.

Solil is a mixture of many ingredients.

The interaction of many factors makes soil.

The formation of clouds occurs when water vagmrdenses.
Evaporation turns water into water vapor.

Condensation of water vapor happens in cold air

mTmoo w2

For every sentence, ask:

e In Sentence __, what is the action (e.g., the @erb)
o0 What is doing the action?

e In Sentence __, what is the action?
o What is doing the action?
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Appendix E:

Difficult Sentences Selected by Students

Soil Sentences

Frequency Type of

Sentence Selected Sentence
Living and once-living organisms are necessarstilto form. [line 7 Simple
16]
Worms and bacteria living in the soil help decongptte dead material 7 Simple
into humus. [line 19]
Soil formation is a process that occurs over tinteugh the interaction 4 Complex
of these various factors. [line 23]
For example, there is no soil on Mars or Venus gliengh those 3 Compound-
planets have plenty of rocks that are weatherethdiy atmospheres. complex
[line 14]
It is a complex mixture of ingredients that inclsdwrinerals, air, water, 3 Complex
and organic matter. [line 4]
One tablespoon of soil has more organisms in it tieople on Earth. 3 Simple
[line 28]
Fallen leaves, dead plants, and dead animals ogrdled become part 2 Simple
of the soil. [line 18]
When air and water mix with humus and rock particimil is formed. 2 Complex
[line 21]
Animals living in the ground such as insects, rasgeand snakes leave 1 Complex
holes that fill with air and water. [line 20]
Another important factor in soil formation is orgamatter. [line 13] 1 Simple
It takes thousands to millions of years to weatttavn a stony surface 1 Simple
into tiny grains. [line 10]
Soil contains all the nutrients needed by plansutwive. [line 26] 1 Simple
Soil formation begins with weathering. [line 7] 1 Simple
Soil is one of the world’s most important nutrierftine 29] 1 Simple
This process is called weathering. [line 9] 1 Seenpl
Without soil, plants could not grow and animals daoot survive. 1 Compound

[line 26]
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Water Cycle Sentences

Frequency Type of

Sentence Selected Sentence
When water vapor condenses around dust particlexifm the air, 6 Complex
cloud droplets form. [line 14]
As water becomes warmer, its particles move moiektyuand change 3 Complex
from liquid water to water vapor, a gas. [line 7]
The cold air condenses the water vapor, changibgck to a liquid. 3 Simple
[line 13]
This is because air becomes cooler at high altituigiee 12] 3 Complex
When water evaporates, the water particles rigetirg air. [line 9] 3 Complex
However, as the tiny droplets combine with eackeigtthey grow larger 2 Complex
and eventually become too heavy to stay in thdlaie 18]
Runoff is an important part of the water cycle hegait allows much of 2 Compound-
the water to return to the oceans, where a gredtodevaporation complex
occurs. [line 25]
When this happens, they fall to Earth as precipiafline 19] 2 Complex
As water vapor rises higher and higher into theiagools down. [line 1 Complex
12]
Clouds develop if there are enough cloud droplethé atmosphere. 1 Complex
[line 16]
Rain falling where you live may have been watehmocean just days 1 Complex
before. [Line 1]
Rain, snow, sleet, and hail are all types of piiaipn. [line 20] 1 Simple
The change from liquid to gas is called evaporatfjiome 8] 1 Simple
The movement of water from Earth’s surface to tineoaphere and 1 Simple
back again is called the water cycle. [line 3]
The water cycle is completed when water returriSaigh’s surface 1 Complex
through precipitation. [line 23]
Water enters the atmosphere mostly through evadporgline 6] 1 Simple
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