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ABSTRACT

This study was an investigation of the effectivenafscurriculum-based measures
(CBMs) on the math achievement of first and seagnadie English Language Learners
(ELL). The No Child Left Behind Act (NCLB) of 200#&d to a new educational reform,
which identifies and provides services to studeantseeed of academic support based on
English language proficiency. Students are frontaeidemographics: minorities, low-
income families, students with disabilities, anadents with limited English proficiency.
NCLB intended to lead as to improvement in the igyaf the United States educational
system.

Four classes from the community of Kayenta, Arizontne Navajo Nation were
randomly assigned to control and experimental gepape each per grade. All four
classes used the state-approved, core math cuirmgclut one class in each grade was
provided with weekly CBMs for an entire school y#aat included sample questions
developed from the Arizona Department of Educagierformance standards. The CBMs
contained at least one question from each of tleerfiath strands: number and
operations, algebra, geometry, measurement, aacaddtprobability.

The NorthWest Evaluation Assessment (NWEA) sengetha pretest and posttest
for all four groups. The SAT 10 (RIT scores) mathtt administered near the time of the
pretest, served as the covariate in the analysis.dnalysis of covariance tests revealed
no statistically significant treatment effects, jgab gender effects, or interactions for
either Grade 1 or Grade 2. Achievement levels waegively constant across both

genders and the two grade levels.



Despite increasing emphasis on assessment andnaabiity, the achievement
gaps between these subpopulations and the gemgralgtion of students continues to
widen. It appears that other variables are resptsfor the different achievement levels
found among students. Researchers have foundethaidrs with math certification,
degrees related to math, and advanced course wonkth leads to improved math
performance over students of teachers who lacletaalifications. The design of the

current study did not permit analyses of teachexcbool effects.
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CHAPTER 1
INTRODUCTION

Both native peoples and immigrant students areaggddo learn English in
countries where English is one of the dominantl@aggs. In the United States, Native
Americans were mainstreamed into the White man’ddythe education of Native
Americans was viewed as a means of assimilatiorb/2006). According to Callaway
(2004), education was seen as the key to savintthi@n children. Like the children of
European immigrants, Indian children were expettgdttison their old ways and
become English-speaking “Americans.” The Boardnolidn Commissioners in 1880
described their views of the Indian:

As a savage we cannot tolerate him any more tharha#f-civilized parasite,

wanderer or vagabond. The only alternative left it him by education for

civilized life. The Indian, though a simple chilérmature with mental facilities
dwarfed and shriveled, while groping his way fongetions in the darkness of

barbarism, already sees the importance of educdtionted in Callaway, 2004,

p. 344)

In countries where the dominant language has éifteorthographic and lingual bases
than the native languages, such as the Navajo émegihe second language is especially
difficult for students to learn.

Language issues aside, by the early 1990s, Pressdamnge H. W. Bush, along
with the National Governors Association, agreed tha states should focus on
increasing student achievement by raising acadstai@ards and holding schools
accountable for the results (Webb, 2006). Thesemewendations were included in

Bush’s educational playmerica 2000: An Education Strategyongress failed to adopt

Bush’s recommendations, but it passed PresidehCBilton’s educational plan, the



Goals 2000, Educate America Athis Act began a review of school readiness,esitid
achievement, teacher education, mathematics aadcsiand lifelong learning.

The election of President George W. Bush led tdtaraeducational reform
initiative, the No Child Left Behind Act (NCLB) &#001. NCLB is a reauthorization of
the Elementary and Secondary Education Act’'s (ESE#¢ VII Bilingual Education
Act of 1968, according to which schools were taniifg and provide services to students
in need of academic support based on English laggpeoficiency. Taylor, Stecher,
O’Day, and LeFloch (2010) succinctly summarizedrthssion and focus of NCLB: by
the 2013-2014 school year, all children will befmment in reading and mathematics.
They also described further requirements of the stetting that schools and school
districts will be held accountable for their stutprogress and mastery of the Arizona
State Standards, as measured by state tests. fRuotiee students with limited English
proficiency (LEP) and students receiving specialcadion services would be included
and reported separately. The five specific aredsegzded in NCLB are (a) proficiency in
reading, writing, and mathematics; (b) highly gfiedl teachers; (c) limited English
proficiency in reading, writing, and mathematia$; $afe and drug-free schools; and
(e) high school graduation rates. Since NCLB beckawethe accountability reporting
requirements have clearly shown an achievemenbgapeen LEP and non-LEP
students.

Throughout the years different terminologies hagerbused to describe and label
students who may have deficiencies in English. WK€hLB was reauthorized, the LEP
terminology was replaced with the teEnglish Language Learn€ELL). As used in the
present study, ELL indicates a person who is irptloeeess of acquiring English skills
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and has a first language other than English.dtngw singular title given to several
unique groups. Other terms commonly found in ttezdiure includednguage minority
students, limited English proficie(itEP), English as a second languaffeSL), and
culturally and linguistically divers¢CLD). Bank Street College (n.d.) identified EL& a
the new label for students whose second langudgeghksh. This shift in language
represents a more accurate reflection of the psogkelnguage acquisition. The focus of
the federal law is on promoting English languageetigpment and providing appropriate
grade-level academic content to students. NCLBuohall requirements that states
establish standards and benchmarks for Englishubge proficiency and academic
content. According to Webb (2006), with NCLB, theshsweeping educational reform
legislation since the ESEA, President Bush cre@educh larger federal presence in
educational policy and funding and set the fourmhetor a national testing system.
NCLB provided the framework and impetus for stadddvased reform of education in
state after state” (Lewis, cited in Webb, 20061$4). In addition, NCLB included
“English Language Learners” as a demographic suldptpn that is measured and must
meet Adequate Yearly Progress (AYP) goals. Stgpartiments of education are required
to complete an annual AYP analysis for all publibaols and districts that serve these
students.

Concerns are expressed when there is an increassvebmers. Many
immigrants and refugees have come to the Unite@S§taver the past 30 years, the
foreign-born population has tripled in the Unitedt8s. More than 14 million individuals
immigrated to the United States during the 1996se&land another 14 million were
expected to arrive between 2000 and 2010 (Pas€xiié, 2008).
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The ELL population is the fastest growing segméihe student populatiof.he
largest growth has occurred in Grades 7-12, whetesHidents increased by
approximately 70% between 1992 and 2002. ELL stisdeow comprise 10.5% of the
nation’s K-12 enrollment, compared to 5% in 1990L Btudents do not fit easily into
simple categories; instead, they comprise a vergrde groupRecent research shows
that 57% of adolescent ELL children were born i thited States. ELL students differ
in their language proficiency, socio-economic stagdschooling and content
knowledge, and immigration status. These numbers leal to reports about an emerging
and underserved population of ELL students. Sormperte portray ELL as a new and
homogenous population (Passel & Cohn, 2008).

ELL children could also be seen as a highly hetemegus and complex group of
students with diverse gifts, educational needskauttgrounds, languages, and goals.
Some ELL students come from families in which nglish is spoken; some come from
families where only English is spoken; still othbesre been exposed to or use multiple
languages. ELL students may have a deep senseiohtn-United States culture, but
they also have a strong sense of multiple cultanekor identity. Some ELL students are
stigmatized for the way they speak English, andesare stigmatized for speaking a
language other than English (National Council cédreers of English, 2008).

Many ELL students go throughsélent periodduring which they listen and
observe more than they speak. During this silenbgeELL students benefit from
opportunities to participate and interact with oghi@ activities who use gestures,
physical movement, art, experiential activities] amgle words or short phrases. Most
ELL students acquire the ability to understand asel the predictable oral language
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needed for daily routines, play, and social inteoacbefore they develop the ability to
understand and use academic and written Englisfartunately, this discrepancy
between Basic Interpersonal Communication Skild8) and Cognitive Academic
Language Proficiency (CALP) is not widely underst¢Brown University, 2005). BICS
are language skills needed in social situatioresgty-to-day language needed to interact
socially with other people. Those in the ELL popwalia employ BIC skills while on the
playground and school bus, in the lunch room, digs playing sports, and talking on
the telephone. Social interactions are usuallyecxdrégmbedded; that is, they occur in
meaningful social contexts. They are not very detirancognitively, and the language
required is not specialized. These language sksilslly develop within six months to
two years after arrival in the United States. CAkRers to formal academic learning,
including listening, speaking, reading, and writadgput subject area content material, a
level of language learning essential for studentsss in school. Students need time and
support to become proficient in academic areaspeess that usually takes from five to
seven years (Schon, Shaftel, & Markham, 2008).

Thomas and Collier (2002) reported that with n@psichooling and no support
in native language development, it may take seweart years for ELLS to catch up to
their peers. Academic language acquisition is nstt fhe understanding of content area
vocabulary, it also includes skills such as compgrclassifying, synthesizing,
evaluating, and inferring. Academic language taskscontext reduced. Information is
read from a textbook or presented by the teachea student becomes older, the context

of academic tasks becomes more and more restidigel the language becomes more



demanding cognitively. New ideas, concepts, anddage are presented to the students
simultaneously.

Jim Cummins (2000) also advanced the theory tleetls a common underlying
proficiency (CUP) between two languages. The teommmon underlying proficiendyas
also been used to refer to the cognitive/acadenoiiciency that underlies academic
performance in both languages. Skills, ideas, amtepts students learn in their first
language will be transferred to the second language

When students with little or no experience in sjpegland understanding English
well in their daily lives do not perform well acadieally, they are often assumed to have
special needs or lack of motivation. In fact, m&hy students are simply at a
developmental stage in which they have acquireztpetrsonal language, but cannot yet
fully understand or express more complex thoughtnglish. These students need
numerous opportunities to listen, speak, read varte across the curriculum. With
sufficient time and opportunities to listen, obsemarticipate, and interact, ELL students
are able to progress in understanding and produngibge that is increasingly
understandable, complete, and grammatical.

In addition, NCLB includes English Language Leasn&s a demographic
subpopulation that is measured and must meet A gBach state department of
education must complete an AYP analysis for alllipidzhools and districts serving such
schools. Arizona’s definition of AYP is based priihaon the results of Arizona’s
Instrument to Measure Standards (AIMS) in readimg) mathematics. The state of
Arizona has developed academic standards, andningters yearly assessments in
reading, writing, and mathematics for Grades 3@ @mde 10. The schools are held
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accountable for making AYP to ensure student aem®nt. To meet AYP, schools must
disaggregate scores to show they met AYP in edotyreup as specified by NCLB
requirements, including the ELL subgroup. Thaalkstudents must be assessed for
accountability, including the subgroup of ELL statke

Although many young ELLs have immigrant parentsaregivers, the vast
majority of these students are native born UnitedeS citizens and have been legally
granted the same rights to education as their@&nglish-speaking peers. Benefiting
from valid educational assessment is one of thgbkést Although the current knowledge
base and legal and ethical standards governingdsSsessments are limited, they are
sufficient to provide guidance for the developmeidppropriate and valid assessments.
Making improvements in existing assessments wijlinee commitments from
policymakers and practitioners to (a) develop anplément appropriate assessment
tools and procedures, (b) link assessment resultsgroved practices, and (c) utilize
trained staff capable of carrying out these taRliesearchers can facilitate the
improvement of assessment practices by continmmyaluate implementation strategies
in schools, and by developing systematic assessnoéobntextual factors relevant to
linguistic and cognitive development. Assessmehtootextual processes are necessary
if current assessment strategies, which largelydamn the individual, are to improve
classroom instruction, curricular content, andre¢fare, student learning (Schon et al.,
2008).

Several skills and developmental abilities of yoshddren are assessed in early
educational programs, including preschool and itlsefew elementary school years.
Sensing an increase in demand for greater accdlitytaimd enhanced educational
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performance of young children, the National Eduwratsoals Panel developed a list of
principles to guide early educators through appat@rand scientifically sound
assessment practices (Schon et al., 2008). Morgthnveepanel presented four purposes
for assessing young children. The assessment oigyBuL children are pertinent to the
purposes of (a) promoting children’s learning ardedopment; (b) identifying children
for health and special services; (c) monitoringdsand evaluating programs and
services; and (d) assessing academic achievembotdaondividual students, teachers,
and schools accountable (i.e., high stakes testifirgbedded within each of these
purposes are important considerations for prasticas to preserve assessment accuracy
and support interpretations of results that leaddceased educational opportunity for
students.

The AriZona English Language Learner AssessmenE(AA) is used by the
Arizona Department of Education (ADE) to determuvidch children should receive
English support services. AZELLA is a criteriongednced test used by the state of
Arizona to assess English proficiency for the pggof determining which students
receive ELL services. Developed alongside Arizot&s2 English Language
Proficiency standards, AZELLA was developed from 8tanford English Language
Proficiency (SELP) test, and was intended to replac

The SELP test was developed to meet the requirenoéi¢deral NCLB and state
legislation (i.e., AZ Proposition 203 in 2000). TNELB legislation required that every
state develop its own set of English language @gveént standards and to align its
English language proficiency test with those statislaThe SELP was adopted by the
Arizona Board of Education for statewide use beigigmn fall 2004, and it was
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implemented in its original form for two years. TRELP was then revised, renamed the
AZELLA, and adopted by the Arizona Board of Educatfor statewide use in fall 2006.
Depending on grade level, several forms of the AZ&lare administered. The
elementary form is used for students in Grades Kh@. test contains items such as
multiple-choice and extended response, and it yistibres on four subtests: speaking,
listening, reading, and writing. AZELLA results arsed to determine whether students
are proficient in English and to place their Englianguage skills in one of five
categories: (a) Pre-Emergent, (b) Emergent, (cicBéd) Intermediate, or (e) Proficient.
Students who test at or above the proficient cotessn English are placed in mainstream
classes without English language support. Studentsobtain scores below the
proficient cut scores receive English language sttpgervices in state-mandated
Structured English Immersion (SEI) classes. Tabigflicts the total composite scale

score range on first and second grade AZELLA tgstin

Table 1

Total Composite Scaled Score RangeheAZELLA for Grades 1 and 2

Grade Pre-emergent Emergent Basic Intermediate ickenuif
First grade Below 506 506-529 530-587 588-636 Above 636

Second grade  Below 512 512-536 537-589 590-645 Above 645

Returning to NCLB and AYP, as stated above, stailest disaggregate school and
district scores to show proficiency in each studeragroup (including ELL).
The ADE has also developed Annual Measureable @gsc(AMO) to ensure

that the percentages of students passing therstdeng, writing, and mathematics
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assessments (AIMS test) were sufficient for a sctoomake AYP. AMOs differ by
subject and grade levels, not by subgroups. Foptingoses of determining AMOs for
schools, 95% of students enrolled must be asseldsgebver, only students enrolled for
a full academic year must be included in the AMEAwebsite: www.ade.state.as.us).

Arizona has established separate reading and matlosmMOs for Grades 3-8
and 10 that serve to identify a minimum percentafgaudents (for all students and for
each subgroup) that must meet or exceed the sthrfélarthe present study, the reading
and mathematics AMO was applied to each schodljdinogy each subgroup at the site,
as well as at the state level. The rationale ftimgpall AMOs (and corresponding
intermediate goals) in the progressive manner dstmated in this document is based on
three key principles:

1. The ADE had recently completed a grade-level ddtcan of Arizona’s
Academic Content Standards. The progressive saifiagnual measurable
objectives and corresponding intermediate goatsvalischools the necessary
time to align these grade-level standards with scborricula/resources and to
implement the standards via instruction.

2. The ADE was developing new assessments for Gradeg4), six (6), and seven
(7) for reading and mathematics, as well as a seiassessment to be
administered on an annual basis in Grades thre@&\8)5), eight (8), and high
school as mandated by the NCLB Act of 2001. Thgmssive setting of annual
measurable objectives and intermediate goals alfmlveols the opportunity to

effectively prepare students for these assessments.

10



3. Currently, the academic performance of severalgjsegated student subgroups
is below (in some cases, far below) the statelsistppoints in reading and
mathematics. Many schools and districts have tedigcientifically based
research programs and other instructional pract@assist students in this
circumstance. In addition, the ADE has implemem@t@dmprehensive K-3
reading program designed to help all students beqmaficient in the state’s
reading standards by the third grade. By settiegsthte’s annual measurable
objectives and corresponding intermediate goadsprogressive manner, schools,
districts, and the state are given the necessag/th effectively implement these
programs and initiatives, giving students in thisuumstance an opportunity to
catch up with the aggregated student populatioe@esented by the respective
states’ starting points. Students must meet all ANM@d must demonstrate
adequate gains (ADE, 2009).

In addition to meeting the requirements of NCLBizAna schools must also
meet the ARIZONA LEARNS (AZ LEARNS) requirementsden the Arizona Revised
Statutes, ARS 15-241. To meet the requirementsZof BARNS the following Grade K-
8 constraints are necessary: (a) Arizona Measukeaflemic Progress (MAP),

(b) percentage of students who pass the AIMS &est,(c) percentage of students who
pass the AZELLA test. AZ LEARNS has some similajuieements to those of the

NCLB shown in Table 2 below.
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Table 2

AZ LEARNS and NCLB Comparison of Arizona’s Accdailiya Systems

AZ LEARNS NCLB

Required by federal law Required by federal law
Longitudinal examination of student One-year snapshot of student
performances performances

Components of evaluation: Components of evaluation:

AIMS scores AIMS scores

Measure Academic Progress (MAP) Percentage of students assessed
Graduation/dropout rates Attendance/graduation rates

Adequate Yearly Progress (AYP)

Labels schools on a graded scale: Labels schools on a yes/no system

Failing to meet academic standards
Underperforming

Performing

Highly performing

Excelling

Note: Adapted from ADE website: www.ade.state.as.usienetd October 10, 2010.

In 2004, the ADE published profiles for K-2 schofas the first time. K-2
schools serve only kindergarten and first and segpades. Because AIMS is not
administered to any of these lower grade levels Al LEARNS profiles are based
solely on the performance of the schools’ secoadeys on the state’s norm-referenced
test. The method of calculating the profile forsdechools is straightforward:

1. The mean normal curve equivalents (NCE) on theingeahd mathematics
portions of the test are calculated for the mosteru year for a given school’s
second graders.

2. The average NCEs for the school are added together.
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3. The aggregate NCEs are compared to a scale tarde&the school’s label.

Table 3 displays the AZLEARNS scale for performanckeK-2 schools.

Table 3

AZ LEARNS Scale for K-2 Schools

Achievement Profile Points
Underperforming <70
Performing 7010 96.9
Highly Performing 97 to 105.9
Excelling 106 and more

Note: Adapted from ADE website: www.ade.state.as.us;
retrieved October 22, 2010.

Although NCLB has focused on equalizing educatiamgdortunities for poor and
minority at-risk children and the intention is &ale no child behind, in reality many
students are being left behind. The law containgipions that permit states to direct and
focus more attention on low-achieving studentstandtensify efforts to improve
consistently low-performing schools. Peregoy angl&¢2005) stated that the current
emphasis on curriculum standards and high-staktiageas required by NCLB has
placed tremendous pressure on students, teachdradainistrators for ELL students to
test well. Although NCLB targets poor and minotyildren, it also attempts to ensure
that every child will be taught by highly qualifiégachers and will reach proficiency on
a state-adopted achievement test. NCLB embodiesltieen accountability and has

been a major influence on public schools nationwide
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The problem of ELL student achievement is well doeated. ADE reported in
2009 that ELL students lagged significantly behimeir peers and that the achievement
gap was widening=ducation Weeklevoted its entire annual 2009 “Quality Counts”
issue to ELL matters. Edwards (2009) reporteddh#te national level the achievement
gap was significant between ELL and “ALL” studendgps. Only 9.6% of ELL students
were proficient in mathematics on the National Asseent of Educational Progress
(NAEP) examination, whereas 34.8% of the all stadeoup was proficient. For some
students, mathematics seems to be a foreign larguagsisting of words and concepts
that do not mesh with their everyday experiencesthi@matics classes for ELL students
can be especially challenging because studenfaead with learning mathematics and
English at the same time.

Vocabulary instruction is essential to effectivetimiastruction. Not only does it
include teaching math-specific terms suclpasentor decimal,it also includes
understanding differences between the mathemat&tadition of a word and other
definitions of the same word. The example showhigure 1, used in a presentation by
Moschkovich (2008) of the University of Califorraé Santa Cruz, underscores why

vocabulary must be introduced within the contexthef content:
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3. Find x.

3cm

/ 4 cm
Here 7 40
Figure 1.Example of a mathematics solution

In this problem, the student is instructed to "find The student obviously knew
the meaning of the worfthd because he/stlieundit on the page and circled it. The
student even put a note on the page to help ticbéedocate the lost "x." The student
understood the meaning firfid in one context, but not in the appropriate matherala
context. The lack of familiarity with the words kliers the ability to do the math problem,
as reflected in this example, which shows one way some ELL'’s struggles with
vocabulary can hinder their comprehension of magigaments. Following is a list of
tips for explicitly teaching mathematical acadewocabulary:

e Demonstrate that vocabulary can have multiple nmegmni

Help students understand the different meaninggoodls such atable and

guarter, as well as how to use them correctly in a mathieadacontext.
e Encourage students to offer bilingual support tcheather.

Students understand material better when they exiple another student, and

the new student benefits from hearing the explanati his or her first language.

« Provide visual cues, graphic representations, gestoegalia, and pictures.
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Offer students opportunities to work with objeatslamages to help them master
vocabulary. If the number of items for each studemsufficient, use
manipulatives on the overhead or posted matenialtfhout the classroom, and
demonstrate the vocabulary in front of the studdfas example, a “math word
wall” could be employed that has three parts: kegabulary, “in your own
words” definitions, and a variety of ways to poyteafunction.

Identify key phrases or new vocabulary to preteach.

This strategy helps students decide which mathtiome¢hey should apply.
Example: “more than” means “add.”

Modify the linguistic complexity of language anghease math problems.
Students understand the problem better when taiedin shorter sentences and
in language they understand.

Guide students to cross out the unnecessary varghaolword problems.

Doing so allows students to focus on the math fonatequired. For example,
one problem students came across referred to adsalssembly.” Even though
the meaning of that phrase was not important irstiheing of the math problem,
students did not know it was not important, andléic& of understanding
contributed to their confusion.

Build knowledge from real world examples.

Try to reinforce concepts with examples that stéslean picture, and talk
students through the situation. For example, if m&eds to paint a room, one
needs to know how much area will be covered anetbee know how much
paint to buy. Look for familiar ideas or props tleah be used to engage students
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such as recipes, news stories about the econonlysaussios of persona
spending habits.

e Use manipulatives purposeful
This is important at all grade levels. Math cubes\eery useful in having studer
repregnt the numbers in the problems and then manipthateubes to get t
answerMoschkovich (200¢ used the cubes and the termas andcold numbers
when teaching with the concept of negative numliggdents u«d the red cube
ashotor positive numbe and the blue cubes esld or negative numbers. /
students laid out the number of hot cubes and @albeés represented, they co
easily see if the answer would be a positive oatieg number by which colc

had the most cubes. A problem sucl-2 + 1 = 1 would look like this

e The student then removed pairs of ci, one red (darker color), one blue (lic
color), until no more blocks could be removed. The remgtilocks repre:nt
the answer.

Written word problems present a unique challendgltb students and teache
alike. Inreading and understanding written math gems word problems it
mathematics often pose a challenge because theiyedhat students read a
comprehend the text of the problem, identify thesjion that needs to be answered,
finally create and solve a numerical equations. £Wwho have haformal education it

their home countries generally do not have mathiealatifficulties; hence, the
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struggles begin when they encounter word problenassecond language that they have

not yet mastered (Bernardo, 2005).

Researchers have always indicated that encouragidgnts to share their

thoughts with their peers makes them more awatleedf strengths and weaknesses.

Teachers are encouraged to use cooperative leaanahgctivities that will help students

learn at their rate and level. Robertson (2009¢esd what she calls the importance of

increasing student language production in the edrateea with the following mathematic

strategies:

Have students translate symbols into words andwilig sentence out.

Use a variety of strategies to check students’ celmgmnsion of problems before
they solved them. For example, 3x + 4 = 16 wouldvidden out, “Three times X
plus 4 equals 16.” This helps students processykeations involved in the
guestion and gives them an opportunity to thinkdigh how to solve it. It also
gives students a chance to familiarize themselv#simportant vocabulary
words.

Create a sentence frame and post it on the board.

Write the format of the sentence you would likedstots to use in discussion, and
then hold them accountable for using it. For examfilhe answer is

degrees because itis a triangle.”

Have students share problem-solving strategies.

This involves asking a simple question such asg '@iyone else get the answer
in a different way?" Then allow enough wait timessodents can think through

how their problem-solving process was similar dfedent to the one offered.
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e Allow students to discuss how they are thinkingwgboath.
This is a way of redirecting the lesson from teag¢bestudent to student-to-
student. For example, a student might ask a questitow do you know what
kind of triangle it is?” Instead of the teacherwasng and going to the board and
pointing out the names and different triangles,tdaeher can simply ask, “Does
someone have an answer?” Or "\"Would someone tika&fer help to Mario?”
Allow students to share how they think about thétmtancept and any tips they
have for remembering the information.

e Incorporate writing activities like math journals.
This is an excellent way for students to procesatwhey have learned and any
remaining questions they may have. The journaldtetdrt with simple prompts
such as, “One thing | learned today . . .” “Onethi still don't understand . . ."
“One way | can get the help I need . . ." "The agrste this problemis . . ."
Writing out the answer to a problem is a very intaot skill to develop because
many state math tests require a constructed resportgiestions.

e Challenge students to create their own math protlem
This can be a fun activity if students create @f@m similar to the ones used in
class and they exchange problems with a partnecr&ting the problem and
checking the answer students can reinforce their learning.
Most of the literature on the impact of NCLB on palschools reports the

following recurring themes: inadequate school fagdio carry out the NCLB testing and
accountability mandates; the challenge of meetigbli qualified teacher requirements;

difficulty in implementing scientifically researdtased instructional practices; and
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attaining sufficient student achievement and preficy levels in reading, writing, and
mathematics. Focusing on attaining higher proficyelevels for ELL students in
mathematics is one primary purpose of this reseanaject.

NCLB addresses five specific areas: (a) proficieincyeading, writing, and
mathematics; (b) highly qualified teachers; (c)iled English proficiency in reading,
writing, and mathematics; (d) safe and drug-fréests; and (e) all students will
graduate from high school by 2014. Moreover, teexland administrators have been
voicing their frustrations over how the NCLB maretahave affected curriculum and
instructional practices. Without adequate resoyfd€d B has imposed new
requirements that states must fulfill. NCLB reqaisehools to maintain their daily roles
of trying to meet the needs of their students wimbentaining requirements of writing
school improvement plans, replacing staff membex@,ganizing the schools, receiving
outside consultants, and providing parents a chait@nsferring their children from a
failing school to schools that have demonstrated®AXccording to NCLB, 100% of
students will be assessed and will be proficiethestate’s academic standards (reading
and math) by 2014.

Statement of Purpose

This study consists of an experimental investigatbthe effects of a weekly
curriculum-based (CBM) measures program and mdtleaement for ELL students.
The problem was to determine whether using CBM oreasents would improve ELL
students’ mathematics achievement scores on tlzeAai Standard Achievement Test
(Stanford Achievement Test, 2010). Mathematias eéemplex subject, encompassing
everything from simple addition to calculus. Inrantary schools, mathematics often
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consists of addition, subtraction, multiplicatiaivision, and some introduction to
algebra or geometry. In Arizona, the mathematiasddrd articulated by grade level is
divided into five main strands: number and operetj@ata analysis, probability, and
discrete mathematics; patterns, algebra, and fumgitigeometry and measurement; and
structure and logic.
Number and Operations

Number sense is the understanding of numbers andhey relate to each other
and how they are used in specific context or realdvapplications. It includes an
awareness of the different ways in which numbegsuged, such as counting, measuring,
labeling, and locating. It includes an awarenegb®different types of numbers, such as
whole numbers, integers, fractions, and decimdls, fhe relationships between them
and when each is most useful. Number sense inclrdesderstanding of the size of
numbers, so that, for example, students shouldleeta recognize that the volume of
their room is closer to 1,000 than 10,000 cubit.f8&idents develop a sense of what
numbers are and how to use numbers and numbapnslaips to acquire basic facts,
solve a wide variety of real-world problems, antineate and determine the
reasonableness of results.

Concept 1: Number senddnderstand and apply numbers, ways of representing
numbers, the relationships among numbers, andéiffenumber systems.

Concept 2: Numerical operationsinderstand and apply numerical operations
and their relationship to one another.

Concept 3: EstimatiorlJse estimation strategies reasonably and fluentijew
integrating content from each of the other strands.
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Data Analysis, Probability, and Discrete Mathematics

This strand requires students to use data colleatiata analysis, statistics,
probability, systematic listing and counting, ahd tnterpretation of graphs. This
prepares students for the study of discrete funstas well as to make valid inferences,
decisions, and arguments. Discrete mathematicbriarech of mathematics that is widely
used in business and industry. Combinatorics isrthlhematics of systematic counting.
Vertex-edge graphs are used to model and solvdgmnstinvolving paths, networks, and
relationships among a finite number of objects (ABtBndards and Assessment Division
Approved 6.24.08).

Concept 1: Data analysis (statisticg)nderstand and apply data collection,
organization, and representation to analyze artcs¢a. This is considered to be the
analysis and interpretation of numerical data rmgeof samples and populations.

Concept 2: ProbabilityUnderstand and apply the basic concepts of prababil
This is the field of mathematics that deals wité likelihood that an event will occur
expressed as the ratio of the number of favoralieomes in the set of outcomes to the
total number of possible outcomes.

Concept 3: Systematic listing and countiblgrderstand and demonstrate the
systematic listing and counting of possible outcendis field of mathematics is
generally referred to as Combinatorics.

Concept 4: Vertex-edge graphdgnderstand and apply the concepts of vertex-

edge graphs and networks. This field connects gifagadry with practical problems.
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Patterns, Algebra, and Functions

Patterns occur everywhere in nature. Algebraic puslare used to explore,
model, and describe patterns, relationships, anctifons involving numbers, shapes,
iteration, recursion, and graphs within a varidtysal-world problem-solving situations.
Iteration and recursion are used to model sequestep-by-step change. Algebra
emphasizes relationships among quantities, inctpflinctions, ways of representing
mathematical relationships, and the analysis ohgha

Concept 1: Patternddentify patterns and apply pattern recognitiongason
mathematically. Students begin with simple repegipatterns of much iteration. This is
the beginning of recursive thinking. Later, studerdn study sequences that can best be
defined using recursion.

Concept 2: Functions and relationshifg3escribe and model functions and their
relationships. For example, distribution and comimation networks, laws of physics,
population models, and statistical results cabaltepresented in the symbolic language
of algebra.

Concept 3: Algebraic representatiori®epresent and analyze mathematical
situations and structures using algebraic reprasens. Algebraic representation is
about abstract structures and about using theiplascof those structures to solve
problems expressed with symbols.

Concept 4: Analysis of changl&nalyze how changing the values of one quantity
corresponds to change in the values of anotherntiqu&ADE Standards and Assessment

Division Approved 6.24.08).
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Geometry and M easurement

Geometry is a natural place for the developmestudents’ reasoning, higher
thinking, and justification skills culminating inask with proofs. Geometric modeling
and spatial reasoning offer ways to interpret aggtdbe physical environments and can
be important tools in problem solving. Students gisemetric methods, properties and
relationships, transformations, and coordinate ggoras a means to recognize, draw,
describe, connect, analyze, and measure shapesedentations in the physical world.
Measurement is the assignment of a numerical @wala@ attribute of an object, such as
the length of a pencil. At more sophisticated Isyaleasurement involves assigning a
number to a characteristic of a situation, as iseday the consumer price index. A major
emphasis in this strand is becoming familiar witl tinits and processes used in
measuring attributes.

Concept 1: Geometric propertieAnalyze the attributes and properties of two-
and three-dimensional figures and develop mathealarguments about their
relationships (in conjunction with Strand 5, Cortc2p

Concept 2: Transformation of shapdgply spatial reasoning to create
transformations and use symmetry to analyze mattieshaituations.

Concept 3: Coordinate geometigpecify and describe spatial relationships using
coordinate geometry and other representationa¢gyst

Concept 4: Measuremeritinderstand and apply appropriate units of measure,

measurement techniques, and formulas to determgasunements.
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Structure and Logic

This strand emphasizes the core processes of piaub/ing. Students draw
from the content of the other four strands to dewalgorithms and analyze algorithmic
thinking. Strand 1 and Strand 3 provide the congd@nd computational basis for these
algorithms. Logical reasoning and proof draw tlseipstance from the study of geometry,
patterns, and analysis to connect remaining stré8tdslents use algorithms, algorithmic
thinking, and logical reasoning (both inductive aledluctive) as they make conjectures
and test the validity of arguments and proofs. @pteto develop the core processes are
when students evaluate situations, select probtdmng strategies, draw logical
conclusions, develop and describe solutions, aomgraze their applications.

Concept 1: Algorithms and algorithmic thinkiridse reasoning to solve
mathematical problems. Determine step-by-step sefienstructions to explain
mathematical processes (ADE Standards and AssesBnwsion Approved 6.24.08).

Concept 2: Logic, reasoning, problem solving, anobf: Evaluate situations,
select problem-solving strategies, draw logicalatesions, develop and describe
solutions, and recognize their applications. Depelmthematical arguments based on
induction and deduction, and distinguish betwedi\zand invalid arguments
(www.ade.state.as.us; retrieved October 10, 2010).

Once students reach the high school level and lskynathematics is often
taught in segments, focusing on one area at a B@eple who choose to major in
mathematics in college and graduate school oftenrhe experts in one area such as

algebra or geometry.
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Need for the Study

The achievement gap between ELL and non-ELL stsdenjuires the
development of testing programs and strategiescthat help close the gap. The results
of the present study have the potential to helga@xra public schools close the
achievement gap and realize the ultimate goal dfBIEffective weekly CBM
measures may become an additional high-yield stydfter working with ELL students.
The result may also serve to encourage schoo&siser their school improvement plans,
curriculum, and testing procedures that impactomby ELL students, but also other
students who fall into the achievement gap.

Delimitations

This study was conducted in a single K-2 elemenpalyic school in Arizona. It
was also delimited to CBM measures being used ihenaatics. NCLB has the potential
to affect education in a variety of ways. This studs delimited to the following:

(a) assessment requirements on curriculum andictginal practices (mathematics), and
(b) requirements for meeting the needs of ELL sttglen the area of mathematics.
Definition of Terms

Arizona Department of Education (ADB)his is the state of Arizona’s education
department that assists in all curriculum and assest for Arizona schools.

Adequate Yearly Progress—Under NCLB (AYEych state establishes a
definition of “adequate yearly progress” (AYP) teeueach year to determine the
achievement of each school district and schooteStare to identify for improvement
any Title 1 school that does not meet the statefsmidion of adequate yearly progress for
two consecutive school years.
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Arizona Instrument to Measure Standards (AIMSNIS is a standardized
achievement measure designed to assess studesrhpante in three academic
categories: mathematics, reading, and writing (ABEELLA Technical Manual).
Reliability of the 2009 AIMS reading and math sudsewas estimated with Cronbach’s
(1982) measure of internal consistency. For Engéislguage learners in the grades
targeted in this study, Alpha coefficients (oo)ged from .82 to .91. Internal consistency
was generally higher for mathematics than for negudand higher for lower grades than
for upper grades.

Annual Measureable Objectives (AM@)iterion objectives expressed in the
percentages of students passing the state readiigg, and mathematics assessments,
measured by the AIMS test, for a given school taenaYP.

AriZona English Language Learner Assessni@ZELLA): AZELLA is a
criterion-referenced test used by the state ofdkrézto assess English proficiency for the
purpose of determining which students receive Etivises. Developed alongside
Arizona’s K-12 English Language Proficiency stanisaiAZELLA was adapted from the
Stanford English Language Proficiency (SELP) tastl was intended to replace it.

AriZona LEARNS (AZ LEARNSI addition to meeting the requirements of
NCLB, Arizona schools must also meet the AZ LEARN§uirements under the
Arizona Revised Statutes, ARS 15-241.

Basic Interpersonal Communication Skills (BICSBgscribes social,
conversational language used for oral communicafMso described as social language,
this type of communication offers many cues tolistener and is context-embedded
language. Typically it takes approximately two yefar students from different linguistic

27



backgrounds to comprehend readily context-embeddeidl language. English language
learners can comprehend social language by obsgespeakers’ non-verbal behavior
(gestures, facial expressions, and eye actionsgraimg others’ reactions; using voice
cues such as phrasing, intonations, and stressr\bg pictures, concrete objects, and
other contextual cues that are present; and as&irggatements to be repeated and/or
clarified.

Cognitive Academic Language Proficiency (CALEXLP is the context-reduced
language of the academic classroom. It takes @iseven years for English language
learners to become proficient in the language efdlassroom because non-verbal clues
are absent; there is less face-to-face interacéicaglemic language is often abstract;
literacy demands are high (narrative and expostextand textbooks are written beyond
the language proficiency of the students); anducalllinguistic knowledge is often
needed for full comprehension.

Common Underlying Proficiency (CURFummins’ common underlying
proficiency modebf bilingualism can be represented pictoriallyhe form of two
icebergs. The two icebergs are separate aboveitfees. That is, two languages are
visibly different in outward conversation. Underttethe surface, the two icebergs are
fused such that the two languages do not funcepaately. Both languages operate
through the same central processing system.

Curriculum-based measures (CBM)urriculum-based measures are assessments
created from or aligned to the curriculum, andwmed to measure student performance

and progress within the curriculum.
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English Language Learner (ELLJhe termEnglish language learngELL), as
used here, indicates a person who is in the pradessquiring English and has a first
language other than English. Other terms commamnind in the literature include
language minority students, limited English pradii(LEP), English as a second
language(ESL), andculturally and linguistically diverséCLD).

English as a Second Langua@SL): Formerly used to designate ELL students,
this term increasingly refers to a program of nstiondesigned to support these
students. It is still used to refer to multilingsalidents in higher education.

Limited English Proficient (LEP)Term employed by the United States
Department of Education for ELL students who lagKisient mastery of English to
meet state standards and excel in an English Igegtlassroom. Increasingly, English
Language Learner (ELL) is used to describe thisufaamn, because it highlights
learning instead of suggesting that non-native-Bhegdpeaking students are deficient.

Measure of Academic Progress (MARPhe NWEA computerized adaptive tests.
For each individual taking a MAP test, the diffigubf each question is based on how
well a student answered all the previous questions.

No Child Left Behind Act of 2001 (NCLB)is was the reauthorization of the
Elementary and Secondary Education Act of 1965waatin force by federal law and
that affected K-12 schools at this time of thigdgtu

Primary home language other than English (PHLOTH)is particular survey
was developed and completed by parents. PHLOTEestadvere administered the
AZELLA to determine the level of their English larage proficiency and their correct
placement in classes.
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Rasch UnIT(RIT): This is a measurement scale developed to simpidy t
interpretation of test scores. The RIT score reldigectly to the curriculum scale in each
subject area. It is an equal-interval scale, léet fand inches, so scores can be added
together to calculate accurate class or schoobgest RIT scores range from about 140
to 300. RIT scores make it possible to follow alstut’s educational growth from year to
year.

Stanford English Language Proficien(G§ELP):This test, was adopted by ADE
for statewide use. It was implemented in its oadjilorm for two years. SELP was then
revised, renamed the AZELLA, and adopted by the A@tstatewide use in fall 2006.

Stanford Assessment TESAT 10): This test is given to students at the end of
each school year. It is intended to determine AARES outcomes.

Questionsto be Answered

This study addressed the following primary and sdeoy research questions.
The primary question asked,

1. What are the effects of CBM's on the math achievaméELL students?

The secondary question asked,
2. What are the effects of CBM’s on the math achievemémale and female ELL

students?
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CHAPTER 2
REVIEW OF THE LITERATURE
English Language L earners

An act to enforce the constitutional right to vdteconfer Jurisdiction upon the

district courts of the United States of Americgtovide relief against

discrimination in public accommodations, to autherihe Attorney General to
institute suits to protect constitutional rightspublic facilities and public
education, to extend the Commission on Civil Rigtdgprevent discrimination in
federally assisted programs, to establish a Conomissr Equal Employment

Opportunity, and for other purposes (Johnson, 1§68ted by Caro, 1982,

p. 275)

Commitments to improving education made by Unitetes presidents also
inspired the law’s passage. American leaders bdganssing the need for a competitive
technological industry during President Harry Surian’s administration, at the
beginning of the Cold War. As the Cold War progeesduring the Eisenhower and
Kennedy administrations, improving the educati@ystem came to be understood as an
imperative. The Soviet Union’s successful launctohthe Sputnik spacecraft on
October 4, 1957, raised concerns that the Soviet@dsystem was superior to that of the
United States, and therefore could produce supscientists (Jeffrey, 1978).

The Civil Rights Act of 1964, enacted on July 2649was a landmark piece of
legislation that outlawed major forms of discrintioa against Blacks and women,
including racial segregation. It provided a legasis for ending unequal application of
voter registration requirements and racial segrega schools, at the workplace, and by
facilities that served the general public (“putdtcommodations”). Powers given to

enforce the act were weak initially, but were seppénted during later years. Congress

asserted its authority to legislate under seveftdrdnt parts of the United States
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Constitution, principally its power to regulate dsty to guarantee all citizens equal
protection of the laws under the Fourteenth Amemdri@ohnson, 1963, cited by Caro,
1982).

The bill was called for by President John F. Kenniechis civil rights speech of
June 11, 1963, in which he called for legislatigiving all Americans the right to be
served in facilities, which are open to the publich as hotels, restaurants, theaters, retalil
stores, and similar establishments,” as well asdtar protection for the right to vote”
(Kennedy, 1963).

Emulating the Civil Rights Act of 1875, Kennedyisilcrights bill included
provisions to ban discrimination as to public acomwdations, and to enable the United
States Attorney General to join in lawsuits agastate governments that operated
segregated school systems, among other provisiommgon, 1963, cited by Caro, 1982).

The assassination of President John F. KennedyterNovember 1963 changed
the political situation. The new president, LynddnJohnson, was a former teacher who
had witnessed the effects of poverty on his stidéhiesident Johnson believed that
equal access to education was vital to a childktyabo lead a productive life (Jeffrey,
1978). He utilized his experience in legislativéitprs and the power of his presidential
office to support the bill. In his first address@ongress, on November 27, 1963,
Johnson told the legislators, “No memorial oratboreulogy could more eloquently
honor President Kennedy's memory than the eapesgible passage of the civil rights
bill for which he fought so long” (Johnson, 1968ed by Caro, 1982). Upon the return
of Congress from its winter recess it became appahnat public opinion in the North
favored the bill and the petition would acquire tieEessary signatures. To prevent
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humiliation of others that would result from thecsess of the petition, Chairman Smith
allowed the bill to pass through the Rules Commaittéhe bill was brought to a vote in
the House of Representatives on February 10, J8&$ed by a vote of 290 to 130, and
sent to the Senate (Graham, 1990).

The Elementary and Secondary Education Act (ESBA)nited States federal
statute enacted on April 11, 1965 as part of Peegidohnson’s “War on Poverty,” was at
that time the most expansive federal educatioriaéber. The Act is an extensive statute
that funds primary and secondary education, whigi@tly forbidding the establishment
of a national curriculum (Bailey & Mosher, 1968héllaw became the educational
centerpiece of Johnson’s legislative agenda, tlredGSociety,” and in particular his
“War on Poverty” programs. The ESEA was designeaddress the problem of
inequality in education. The Act authorized thedung for professional development,
instructional materials, resources to support etiiorgal programs, and parental
involvement. The Act was originally authorized thgh 1970, but it has been
reauthorized every five years since its enactniRetent reauthorizations of the Act
include Educational Consolidation and Improvemecit & 1981, the Improving
America's Schools Act (IASA) of 1994, and No CHikefft Behind Act of 2001 (Johnson,
1964, cited by Caro, 1982).

The law consists of five titles, pursuant to whilbh federal government provides
funding to 90% of the nation’s public and paroclsighools. The first and most important
is Title I, which provides funding and guidelines £ducating “educationally
disadvantaged” children. Congress budgeted more80% of the monies originally
appropriated under the ESEA for Title | programs2002, the federal government
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allocated over $8 billion to fund Title | progranihese programs are intended to meet
the special educational needs of “educationallyisieg” children and school districts
with high concentrations of such students, whodsity are from poor families. Title I
provides money to purchase library materials articdvisual equipment. Congress
incorporated this provision into the original lamvresponse to concerns that the federal
government would regulate the content of matepalshased with Title 1l funds. Title

Il provides funding for programs designed to nibeteducational needs of students “at
risk” of school failure, including after-schooldia and television, counseling, and
foreign language programs. Title IV provides furgdfor college and university research
on education, and Title V provides funding to indual state departments of education.
This piece of legislation constituted the most img@ot educational component of the
“War on Poverty” launched by President Johnsonlégal. Mosher, 1968).

Following the enactment of the bill, President Jimstated that Congress,
which had been trying to pass a school bill fottad nation’s children since 1870, had
finally taken the most significant step of this tew to provide help for all school
children. He argued that the school bill was widaehing, because “it will offer new
hope to tens of thousands of youngsters who neexdtiain before they ever enroll in the
first grade, and it would assist five million chish of poor families overcome their
greatest barrier to progress: poverty” (Johnso6416ited by Caro, 1982). Johnson
asserted, “There was no other single piece oflegs that could help so many for so
little cost: for every one of the billion dollarsat we spend on this program, will come
back tenfold as the school dropout rates decliGgaliam, 1990). It encouraged young
people to stay in school and graduate.
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The term ELL, used for English Language Learnars, mew singular title given
to several unique groups. Bank Street College)(iddntified ELL as the new label for
students whose second language is English. Preldabats included LEP for students
with limited English proficiency, ESL for studentdiom English was a second language,
and SLL for students whom English was their sedanduage.

Limited English Proficiency was defined in the Elmary and Secondary
Education Act of 1965 as follows:

An individual, means an individual (A) who is agéthrough 21; (B) who is

enrolled or preparing to enroll in an elementatyosd or secondary school; (C)(i)

who was not born in the United States or whosevedéinguage is a language

other than English; (ii)(I) who is a Native Amenicar Alaska Native, or a native

resident of the outlying areas; and (Il) who corimtes an environment where a

language other than English has had a significapact on the individual’s level

of English language proficiency; or (iii) who is gnatory, whose native language

is a language other than English, and who comes &o environment where a

language other than English is dominant; and (D)sehdifficulties in speaking,

reading, writing, or understanding the English laage may be sufficient to deny
the individual (i) the ability to meet the Statpi®ficient level of achievement on

State assessments described in section 1111(6)3he ability to successfully

achieve in classrooms where the language of ingtrucs English; or (iii) the

opportunity to participate fully in society (Secti®101(25)).

This shift in language to ELL represents a moraieate reflection of the process
of language acquisition because the students tonthis label applies are in various
stages and processes of acquiring English skiéieedg®y and Boyle (2005) provided a
more detailed description of students who may aitydall under the ELL
umbrella/label. They say that ELL students mayhgechildren of immigrants coming to
the United States looking for a better life, sorhéhem looking to escape war and/or

political unrest in their native countries, andldien who have been born here, such as

Native Americans, whose is “roots in American gmilback for countless generations”
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(p- 2). Regardless of when, why, or how these stisd@rrived in American public
schools, their commonality is that all speak a pryrlanguage other than English in the
home and are required to learn and show proficiemegademic areas (most notably
reading and math) in and through the English laggua

In 1974, the United States Supreme Court rulddauv. Nicholghat failure to
provide appropriate educational support for stuslevth limited English proficiency
violates students’ rights. The need to provide moditor services and educational
progress of ELL students has been recognized aailjnby the courts and by legislation
(e.g., NCLB Act of 2001).

The federal NCLB Act of 2001 not only requires salspdistricts, and states to
identify and track ELL students, it also mandateg ELL students be reported as a
unique subpopulation for determination of AYP. Heee the NCLB Act does not
specifically define what constitutes ELL. Instetite identification of ELL students is a
process left to the individual states.

| dentification of English Language Learners

Goldenberg and Rutherford-Quach (2010) studiedddmetification of ELL
students nationwide and found that while the preeasies from state to state, it tends to
include two steps. The first step involves somgahieport, referral, or indication that a
student might have limited English proficiency. [s&involves the administering of an
English language proficiency test to make an idieation of the student’s placement.

States continue to use a “Home Language Survetfieaprimary means of
identifying a potential case of limited English faceency. Kindler (2002) reported that
nearly 45 states used survey instruments as atifidation tool for determining limited
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English proficiency. More recentlfducation Weekeported that currently 49 of the 51
states (including the District of Columbia) usecarfe language survey in the referral
process (“ldentifying English-language Learner§)02). However, even though home
language surveys are typically the first measura pdtential English proficiency
problem, they are fraught with controversy. Thetfproblem is the simple nature of the
surveys. That is, most just ask for information@languages spoken in the home and
perhaps one or two other language-related questidns caused Abedi (2008) to
guestion their reliability and validity, statingatithere is no correlation between parents’
answers on these surveys and students’ measuricigmoy levels. Second, Littlejohn
(1998) argued that the use of these surveys oestiftes students in the ELL category
because not all students who have a home langulhgetban English are limited in
English proficiency.

After an initial referral of a potential Englishgdiciency problem, all states, plus
the District of Columbia, determined ELL statusdwing students an English
proficiency assessment. Again, there are no uraversnational criteria for these
assessments; rather, states have the right teedfreat own.

As discussed in Chapter 1, in 2004 the state afdlwa commissioned the
development of the Stanford English Language Peofey (SELP) test, which was
adopted by the Arizona Department of Education (AR statewide use. It was
implemented in its original form for two years. SEWwas then revised, renamed the
AriZona English Language Learner Assessment (AZE),lahd adopted by the ADE for
statewide use in fall 2006. At this time the Prignelome Language Other Than English
(PHLOTE) survey was also developed and completepllognts. PHLOTE students were
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administered the AZELLA to determine the levellodit English language proficiency
and their correct placement in classes (Arizonadtepent of Education A.R.S. §15-
756.A, 2010).

According to the ADE, “Proficiency Levetheans the level of English language
proficiency of a PHLOTE student as determined leyAZELLA. The AZELLA
proficiency levels are (a) Pre-Emergent, (b) Emetge) Basic, (d) Intermediate, and
(e) Proficient. A PHLOTE student whose compositeEAZA score is Proficient is not
classified as ELL and is not placed in a Sheltéedlish Instruction (SEI) Classroom.
SEI Classroom entry or exit are determined solglgdores on the AZELLA. Students
whose AZELLA composite proficiency level scores Bre-Emergent, Emergent, Basic,
or Intermediate are grouped in SEI Classrooms. Ekias take the AZELLA at least
twice during their first school year in an Arizoseghool, once at the beginning of the
year, or upon initial entry to school, and oncthatend of the school year. Continuing
ELLs are reassessed with the AZELLA at the endagheschool year. English language
learners are given the opportunity to take the AZElat mid-point in the academic year
to measure progress toward English language peoftgi. No student takes the AZELLA
more than three times in a school year (Arizonadbepent of Education A.R.S. §15-
756.A, 2010).

Curriculum, Instruction, and Assessment
Curriculum

Once students are classified as ELLs, federal éires that educational
programs provide them with two components: acag$iset core curriculum and
opportunities for English language development.efadaw makes no determination on
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how schools and/or districts are to meet theserégairements. Rather, state educational
agencies and state laws govern program and cuariguplementation. Historically,

since LEP/ELL students were typically foreign-boesidents of certain localities who
spoke the same first language, services were pdwidder the aegis of “bilingual
education.”

Lessow-Hurley (2000) discussed dual or bilingualadion at length, and
concluded that all forms of bilingual educationds®n teaching and improving English,
and on providing access to the core curriculumughathe home language, while
learning English. Within bilingual education, th@shcommon types of programs are
transitional bilingual, maintenance bilingual, immsien, two-way immersion, and
newcomer programs.

Peregoy and Boyle (2005) reported that bilingualoadion programs serve only a
small percentage of ELL students. The vast majaofityhese students receive services
through English language instructional programsshit that has mirrored shifts in
population. Previously, ELL students in a schoatlistrict tended to be from the same
place and spoke the same language; now, howeVvemiscand classrooms contain
students from multiple locations who speak a nudtt of languages. The four most
common types of ELL instructional programs are f&netl English, also called Specially
Designed Academic Instruction in English (SDAIEBIEPullout; English Language
Development (ELD); and Structured English Immersion

Education Weekeported on the frequency and type of programgedfby states.
The number of states (plus the District of Colunlthat offered the specific programs
were Content-based ESL (43), Pull-out ESL (42) lt8hed English Instruction (39),
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Structured English Instruction (32), dual langué®fB), transitional bilingual (28), two-
way immersion (23), specially-designed academitruietion in English (18), heritage
language (16), developmental bilingual (15), arteo{29;Education Week009).

In SEI/SDAIE programs, subject matter is taughirelytin English, while the
instructional approach, which includes specialitesthniques, is designed to foster
second language acquisition. With ESL pullout pangs, students receive the majority
of their instruction in English but are “pulled dwoff the regular class to receive help
from an ESL teacher or assistant. ELD programsang similar to SDAIE programs in
that students receive all of their instruction imgsh from teachers with special training
in second language acquisition skills. Finallysiructured English Immersion, sheltering
techniques are used to make the English-only contaaerstandable.

In contrast, since 2008 Arizona ELL students aqgired to attend four hours of
English language development (ELD) classes perAldgitional requirements of the
ELD classes are that the students be taught exelysvith materials written in English,
be grouped according to scores on the AZELLA, &ad the teachers must be highly
qualified in English (Haskins, 2010).

Instruction

The first requirement in terms of instruction fdrlEstudents under NCLB is that
they have access to the core curriculum. In geneltadtates have adopted standards-
based curriculum and focus instruction on standasttsn core subjects. Laturnau
(2003) detailed the three components of standaadsébinstruction: (a) the content
standards describe what students should know aa8lbdo do; (b) benchmarks within
the standards specify expected knowledge and $@illsach standard at different grade
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levels; and (c) performance and/or progress indisahat describe how students will
show that they have met the standard.

The second requirement is that ELL students hapermpnities to develop
English language skills. The different types of ogpnities currently in use were
discussed above in the section on curriculum. THlepEposed for use as a curricular
framework in Arizona also contains and recommeratiqular instructional strategies.
The strategic core of SEI is for teachers to mothBir language, making instructional
talk more understandable by speaking clearly, tapganain ideas and key points, and
defining needed vocabulary within context. Anotimeportant component is to combine
the verbal with nonverbal communications, suchestuges, graphs, pictures, and
objects.

Peregoy and Boyle (2005) provided information dmeothigh-yield ELL
instructional strategies including, group work,rttegic instruction, and scaffolding.
Many of these strategies are also included in tleaBproach. In summary, for ELL
students to achieve greater and deeper understpaddretention of material,
instruction must combine comprehensible input withial interaction opportunities to
enable ELL students to process information verbatig nonverbally. Gibbs (1994) also
stated that social interaction and positive refetiops help promote success among ELL
and all students.

Table 4 displays ADE requirements for instructiotivale in all SEI classrooms.
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Table 4

Overview of ELL Instructional Time Program in Aneo

) . ) . Prewriting/
Time allocations ~ ConversatiorGrammar ~ Reading  Vocabularyyiting
Pre-Emergent and 45 Minutes 60 60 60 Minutes 15 Minutes
Emergent Minutes  Minutes
Basic 30 Minutes 60 60 60 Minutes 30 Minutes

Minutes  Minutes
Intermediate 15 Minutes 60 60 60 Minutes 45 Minutes

Minutes Minutes

Note ADE website www.ade.state.as.us; retrieved Octdbe2010.

Students who exit the program (by testing profitmmthe AZELLA) are
monitored for two years and tested annually udiegAZELLA. Students may be placed
back in the ELL program based on AZELLA proficiersgores earned during the two-
year monitoring cycle.

ADE also mandated that these specific policiesotievied in SEI classrooms:
(a) instruction and materials are in English; @duage ability is used to determine
grouping in the SEI setting; (c) goal is for stutdeto become proficient in one year;

(d) four hours of English language developmentutdion is driven by ELL standards;
(e) an hour for the purpose of ELL means a “norcheds period” to facilitate class
scheduling on an hourly cycle; and (f) researchelasodels must be used.

Schools with these policies in place will also haneSEI classroom program with
the following components in place, which includes tequired four hours of daily
English language instruction: (a) phonology—pronaitien and the sound system of
English; (b) morphology—internal structure and feraf words; (c) syntax—rules of

English word order; (d) lexicon—vocabulary; (e) setics—word meaning and how to use
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English in different contexts; and (f) listeningesking, reading, and writing aligned
with English Language Proficient Standards.
Assessment

Assessment refers to any evaluation of studemilegy progress, achievement,
and/or development. With regard to ELL student®, wery distinct assessment
determinations occur every year, both mandated ®yB\ The first required assessment
measures ELL students’ progress in English langdagelopment. The second requires
a reporting of how ELL students progress in thee@rriculum, defined as reading and
mathematics (some states also require and pulglsshts for science). The primary goal
of the first requirement is to have students rgadficiency in English, although general
progress is also measured and reported. Every Rldest is assessed yearly with the
same instrument that originally indicated limitedghish proficiency. In Arizona, ELL
students must take the AZELLA yearly. NCLB requiséstes to report student progress
in English language development progress each year.

A few years ag&ducation Weekeported the most up-to-date national
information compiled by the United States Departhodricducation. The results for
2006-07 indicated that of the almost 4.5 milliond&nts classified as ELL, only 12.5%
tested proficient in English at the end of the y&aArizona, only 10.7% of the ELL
population N = 167,679) reached proficiency levels. The samerteglso provided
information on the extent of student progress. dvetily, 34.4% of all ELL students
made progress toward English proficiency. The taauArizona was 47.8% of the ELL

students were moving toward language proficief@ugcation Weelk2009).
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The second reporting requirement answers the questinow ELL students fare
in the core content areas of reading and mathesa&ltindividual students in Grades 3-
8 and 10 are required to take a yearly state assetto measure their proficiency in
reading and mathematics. The results on this t#sthine a school’'s AYP status and lie
at the heart of NCLB accountability requirements.

In Arizona, all students in Grades 3-8 and 10 takeSAT 10, which measures
performance in reading, language, and mathem&tesewide performance data in
Grades 1 and 2 comparing ELL students to ALL sttgléar 2009 and 2010 are

displayed in Figure 2.
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Figure 2.2010 Stanford 10 Grade 1 & 2 reading, mathemaditd,language. The
National Percentile Ranks indicate the relativaditag of a student in comparison
with other students in the same grade in the noeferience) group who took the test
at a comparable time. Percentile ranks range freswaf 1 to a high of 99, with 50
as the median performance for the grade. The pieceaink corresponding to a
given score indicates the percentage of studeriteeisame grade obtaining scores
less than these scores.

The school district that was the focus of the prestudy also used what is called

NorthWest Evaluation Assessment (NWEA), which measperformance in reading,
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language arts, science, and mathematics. Stat@srfi@mance data comparing ELL

students to ALL students in Grades 1 and 2 aclessduntry are displayed in Table 5.

Table 5

NWEA Results for Arizona Grades 1 and 2 in 2010leiaatics Status Norms (RIT
Values)

Beginning Beginning Middle Middle End End
of year of year of year of year of year of year
Grade Median Mean Median Mean Median Mean
1 164 163.4 171 169.9 178 176.7
2 179 179.5 186 186.5 191 190.8

NWEA is a not-for-profit organization committed telping school districts
throughout the nation improve learning for all gots. NWEA partners with more than
2,200 school districts that serve more than 3 amlstudents. As a result of NWEA tests,
educators can make informed decisions about hgwaimote their students’ academic
growth. The NWEA computerized adaptive tests alleddeasure of Academic
Progress (MAP). For each individual taking a MABt t¢he difficulty of each question is
based on how well a student answers all the prewiorestions. As the student answers
correctly, questions become more difficult. If #tedent answers incorrectly, the
guestions become easier. In an optimal norm-refecktest, collectively students answer
approximately half the items correctly and halfarrectly. The final score is an estimate
of the student’s achievement level relative tooral norms (Cronin & Dahlin, 2007).

Tests developed by NWEA use a scale called RITdgasure student
achievement and growth. RIT stands for Rasch Ualfieasurement scale developed to

simplify the interpretation of test scores. The Rtbre relates directly to the curriculum
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scale in each subject area. It is an equal-inteyvalke, like feet and inches, so scores can
be added together to calculate accurate clashookaverages. RIT scores range from
about 140 to 300. Students typically start at #he tb 190 level in the third grade and
progress to the 240 to 300 level by high schodl. $dores make it possible to follow a
student’s educational growth from year to yearhgligh the tests are not timed, it
usually takes students about one hour to compéatie ef the four tests in reading,
language, and math (Cronin & Dahlin, 2007).

Districts have the option of testing their studargo four times per year.
Typically, students are tested at the beginningldhei, and end of the school year.
NWEA assessments are designed to target a studeatiemic performance in
mathematics, reading, language usage, and sci€hedests are tailored to an
individual's current achievement level. This giwsch student a fair opportunity to show
what he or she knows and can do. If a school us&B,Nhe computer adjusts the
difficulty of the questions so that each studekésaa unique test. NWEA assessments
are used to measure a student’s progress or ginwtthool. Parents may have a chart to
record a child’s height at certain times, suchrabiathdays, from one year to the next.
NWEA assessments do something similar, exceptriegsure a student’s growth in
mathematics, reading, language usage, and scikilise s

NWEA tests are important to teachers because tbep tack of progress and
growth in basic skills. NWEA tests let teachers\wrapstudent’s strengths and whether
help is needed in any specific areas. Teacherthissenformation to help them guide

instruction in the classroom.
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The TerraNova was another test that was admingsterstudents from
kindergarten through grade 12 throughout much eithited States to measure student
capabilities in reading, language arts, math, saeand social studies. These classic fill-
in-the-bubble tests compare each student's saoresgipnal norms. At the time of this
study the TerraNova test was being administeredl thet SAT 10 replaced it.

The TerraNova tests are used by many U.S. DepatsnoéiDefense Dependents
schools. The state of California uses the testasgb the CAT/6 or California
Achievement Tests, 6th edition, the statewidernggprogram. The CAT series of tests
was available before many other states began daweltheir own standards-based tests
as part of an overall testing movement in the Uh&éates (Ferrara, 2010).

The TerraNova test takes an hour to complete andually administered over
one to two days (depending on the grade level).qusstions are usually on the same
level as other tests; however, the tests for GBaaled above are difficult and utilize short
answer response modes. Some of the tests arenaigtdifficult, depending on grade
level and school types (usually more difficult foivate schools).

The Terra Nova tests are administered to providapgmoximate percentile score
range, which is how results are reported to teachidre test is taken several times
throughout the school year. Correct interpretatmiithie TerraNova test scores provide
ways to determine what help, if any, a student a@¢edmprove his or her academic
achievement (Ferrara, 2010).

Achievement Gap

Christie (2002) provided a detailed definition diat is called the “achievement

gap” in education. It can be defined as a signifigeerformance difference on an area (or
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areas) of a state test between any of various grotiptudents. Student groups can
include male and female students, students withaatiebut disabilities, students with
and without proficiency in English, minority andmminority students, and students who
are eligible for free and reduced-price lunch drmabé who are not. For AYP reporting
purposes, students without English proficiencycaléed ELL, and students eligible for
free and reduced-price lunch are called Econonyi¢2isadvantaged.

According to Fry (2008), prior analysis of assessinaata uniformly indicates
that ELL students are much more likely than non-Elidents to score below
proficiency levels in both reading and mathematiésBride’s (2008) report concurred
with Fry’s findings and stated further that ELL déuts are among the lowest scoring on
both national and state assessments. Additiorstily found that from 2005 through 2007
the achievement gap increased between non-ELL &hdstadents on the NAEP
examination.

Research in the field of science education hassietwn inquiry (Amaral,
Garrison, & Klentschy, 2002; Cuevas, Lee, Hart, &alRtor, 2005; Fradd & Lee, 1999),
professional development for teachers (Buck, M&aBlers, & Franklin, 2005; Hart &

Lee, 2003), and lesson adaptations and accommaddfce, Pappamihiel, & Lake,
2004). Most recently there has been more profeaktgvelopment given to teachers
with more opportunities to use different typestodtegies and accommodations with
their students.

The differences between math and the other cofjeaski.e., English, social
studies, and science) is that math has its ownuen@nguage and symbols. Halliday
(1978) was the first to coin the temmathematics registeHe further defined registry as
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“a set of meanings that is appropriate to a pderduinction of language, together with
the words and structures which express these mgsinjn. 195). Schleppegrell (2007)
added that “learning the language of a new digapis part of the learning of the
discipline; in fact, the language and the learmagnot be separated” (p. 140). He stated
further that there are three distinct linguistialbdnges associated with math: (a) multi-
semiotic formations, (b) dense noun phrases théitymate in relational processes, and
(c) precise meanings of conjunctions and implmgi¢al relationships that link
mathematic elements. His conclusion is that “thguistic challenges of math need to be
addressed for students to be able to construct ledlg® about math in ways that will
ensure their success” (p. 156).

Many researchers have concluded that the langsagéarrier for many children,
and that math language differs enough from everyalaguage that it presents challenges
for all groups of students, especially ELL studd@tdams, 2003; Pimm, 1987; Spanos,
Rhodes, Dale, & Crandall, 1988). Buchanan and Hel(h897) recommended that
teachers not only teach the vocabulary of mathekptain the nuances of the language.
For example, when teachiggeater,a teacher might also have to explain the mearfing o
the suffixer. Tevebaugh (1998) showed that ELL students woulchbee successful in
math with extra math language instruction. Sfaresier, Streefland, Cobb, and Mason
(1998) also recommended that teachers verballya@xpte meaning of math symbols to
facilitate better understanding, and suggestedftizatsing on the linguistic features
could help clarify the technical meanings. Otheesrchers have also pointed out that

explanations of meanings can help students sugneadth (O’Hallaran, 2000).
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Leung, Low, and Sweller (1997) found that untildgnts gain experience and
facility in solving problems, the teacher’s verbaplanations are the most important
component of instruction. Moschkovich (1999) codeld that to increase ELL students’
language proficiency and achievement in math, stisdeeed to participate both orally
and in writing by “explaining solution processesscribing conjectures, providing
conclusions and presenting arguments” (p. 11). IGituelies have clearly pointed to the
significance of reading to overall math performaand achievement (Helwig, Rozeck-
Tedesco, Tindal, Heath, & Almond, 1999; Lager, 2006

Another aspect of learning math is geared to tpegyof classes students take
throughout their academic years. Lager (2004) wrGtee more advanced math becomes
the more language-dependent it is” (p. 1). CardeRabledo, and Waggoner (1988)
reported that the highest correlation with staymgchool is enroliment in advanced
math classes, while Wang and Goldschmidt (1999)rtegd that students who take
elective math classes have the highest overallessmdgrowth rates.

Two studies published in 1988 showed that low naathievement scores of ELL
students were a function of language, and thas¢bees could be improved by increasing
students’ language comprehension and by modifyniedadnguage of the assessment
items (Cocking & Chipman, 1988; Mestre, 1988). $tand Reusser (1995) supported
these recommendations and showed that the wordimgiin problems has a major
influence on comprehension and students’ abilitydlve problems. In a highly
publicized and notable follow-up study, Abedi aratd. (2001) found that modified
wording of math items on the National Assessmeirtichfcational Progress resulted in
higher scores for ELL students. The argument caesrto be made that high-stakes
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assessments are inappropriate for ELL studentsadilne ways the tests are constructed
and worded (Solorzano, 2008).

Although researchers have identified many obstaabelsbarriers encountered by
ELL students, in a less-publicized study Abedi, Qoey, Leon, Kao, and Azzam (2006)
found that ELL students’ math achievement was §icamtly related to three factors:
(a) the students’ report of content coverage,l{b)téacher’s level of content knowledge,
and (c) students’ math ability and prior class&saNationally, the mathematics
achievement level for ELL students is at or nearlibttom of the norms. Moreover, to
date no research has demonstrated that spec#iwarttion programs or strategies could

be implemented to help improve ELL students’ mattfgrmances.
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CHAPTER 3
METHODS
Setting for the Study: The Navajo Nation

The Navajo Nation (NavajdNaabeehd Bindhasdgs a semi-autonomous Native
American-governed territory covering 26,000 squailes (67,340 krf), occupying all
of northeastern Arizona, the southeastern portfddgtah, and much of northwestern New
Mexico. It is the largest land area assigned piiigméy a Native American jurisdiction
within the United States. In Navajo, the geogragmtties with its legally defined
borders are known afNaabeeho BinahasdZdrhis contrasts withDiné Bikéyah and
“Naabeeho BikeydHor the general idea ofNlavajoland’ More importantly, neither of
these designations should be confused witimétah” the term used for the traditional
homeland of the Navajo people (The Long Walk). THomeland is situated in the areas
between the mountains called San Francisco Pea&spdrus Mountain, Blanca Peak,
and Mount Taylor, which the Navajo people consttieir four sacred mountains
(Wilkins, 1999).

After the Long Walk and the Navajos' return froreithmprisonment in Bosque
Redondo, the Navajo Indian Reservation was eshtaaisccording to the Treaty of 1868.
The borders were defined as the 37th parallel eanthatitude in the north; the southern
border as a line running through Fort Defiance;gastern border as a line running
through Fort Lyon; and in the west as longitude®809 Though the treaty provided for
10,000 square miles in the then New Mexico Teryittne actual size of the territory was
established at only 3,328,302 acres, slightly ntioaa half the size specified in the treaty
(5,200.5 square miles). However, because there meephysical boundaries or signposts
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placed to mark the Navajo Reservation, mNavajosignored these formal officie
boundaries and returned to where they had liveat poi captivity (Wilkins, 1999 After
the Navajo Nation treaty of 1868, the first expan®f the territory occurred on Octok
28, 1878, when President RutherforcHayessigned an executive order t moved the
western boundary 20 miles further west in Arizdviare additions followed througho
the late 19th and early 20th centuries. Most o$¢hedditions originated in execulti
orders, some of which were confirmed by acts ofg@fess, and all of wich contributec
to making the Navajo Reservation by far the lardgjedian reservation in the Unite

States (Wilkins, 1999). See FigL.3 for a map of the reservation.

Figure 3.Map of the Navajo Reservati

Adjacent to or near the Navajo Reservation areSouthern Utef Colorado ant
the Ute Mountain Ute Tribef Colorado, Utah, and New Mexico, both to the hpthe
Jicarilla Apacheo the east; and other tribes to the west and sdtia Navajo Nation'
territory surrounds thelopi Indian Reservatic. A conflict over shared lands emergec
the 1980s, when the United StaDepartment of the Interi@attempted to relocate Dir

families living in theNavajo/Hopi Joint Use Art. The conflict was resolved, or at le
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postponed, by the awarding of a 75-year lease t@jda who refused to leave the former
shared lands.

Situated within the Navajo Nation are Canyon deli@iidational Monument,
Monument Valley National Monument, Rainbow Bridgatidnal Monument, and the
Shiprock landmark. The eastern portion of the redtém, in New Mexico, is popularly
called the Checkerboard because Navajo lands argledi with fee lands, owned by
Navajos and non-Navajos, and federal and states lander various jurisdictions.
Furthermore, three large non-contiguous sectiocaténl entirely in the state of New
Mexico are also under Navajo jurisdiction: the Rariavajo Indian Reservation, the
Alamo Navajo Indian Reservation, and the Tohajilledian Reservation. There is no
private ownership of Tribal Trust lands; instedtTabal Trust land is owned in
common and administered by the Navajo Nation govent. By contrast Bureau of
Indian Affairs (BIA) Indian Allotment lands are pdtely owned by the heirs and
generations of the original BIA Indians to whom theds were issued. With Tribal Trust
lands, leases are made both to customary land (fsereome sites, grazing, and other
uses) and organizations, which may include BIA atiér federal agencies, churches,
and other religious organizations, as well as peivat commercial businesses (Triefeldt,
2007).

The Navajo Nation is divided into five agenciesthithe seat of government
located in the capital of the Navajo Nation in WomdRock, Arizona. These agencies are
similar to provincial entities and match the fiveABagencies. These five agencies within
the Navajo Indian Reservation are Chinle Agencygt&a Navajo Agency, Western
Navajo Agency, Fort Defiance Agency, and ShiprogeAcy. The BIA agencies provide
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various technical services under the directiorhefBIA's Navajo Area Office in Gallup,
New Mexico. Agencies are further divided into cleapt analogous to counties, as the
smallest political unit.

The Navajo Nation is governed by a president, wigttions held every four
years. Wage employment opportunities, public sahdaspitals, and public utilities
have increasingly brought the Navajo people indargimbers to urban centers on the
reservation. A strong sense of tribal identity kegt Navajo culture and social
cohesiveness intact, despite the many changeg ¢dshcentury.

The Navajo Nation works to provide new businessoofomities and partnerships
with individuals, including small business owndasge commercial/industrial
companies, and tourism agencies and companiesedanie more efficient and
accessible, the Navajo Nation is working to upgrawi@ implement its programs to
benefit these burgeoning business relationshipsk{ivgi 1999).

Currently, the Navajo Housing Authority (NHA), thrébally designated housing
entity for the Navajo Nation, has begun construcba new houses using new materials
on the Navajo Nation. These materials are moreeaftesttive and fire resistant in the
four-season weather environment of the reservalibare is also the option for many
families to build scattered site-homes based om ttaglitional home site leases.
Hooghanmeans the home for Navajos and the center ofitggrand the traditional style
of home in Navajo is theogan.Most modern housing in the Navajo Nation consi$ts
detached single-family houses, both site-constduatel mobile homes. Most houses in
the Navajo Nation were built in the 1960s, 19704, 980s, although there are older
houses (Iverson & Roessel, 2002).

55



Most single-family houses are in rural styles aodstructed of wood. Because
many houses do not have access to natural gasatrigty, wood or propane is used for
heating and cooking. Due to the reservation's rergebgraphic location, many
structures do not have telephone or public utd#ywices, and many lack complete
kitchen and plumbing facilities. However, infrastture development has grown
significantly through the years, affording Navagorilies with more modern
conveniences, such as satellite television and em&bess access in some communities.
The government-subsidized telephone program hagjht@ven the most remote
locations of the reservation into contact with test of the Navajo Nation and world.

Roads on the reservation vary in condition. Modefally operated United States
highways are in good condition year-round and aitlsle for vehicles of any size and
type. However, roads in many rural areas and svilifes are unpaved. In the central
parts of the Navajo Nation roads are often poordyntained and are sometimes in nearly
unusable condition after heavy rains. School buseghese roads to transport students
more than 50 miles each way to attend school. Teeskents leave very early in the
morning and arrive back at home late in the evenitrggeneral, except for the most
remote regions, road conditions in the Navajo Na#ice satisfactory for routine use.

A major problem faced by the Navajo Nation is ayMagh drop-out rate among
high school students. Indeed, historically the NaMation resisted compulsory
education, including boarding schools, such asaimgosed by United States Cavalry
General Richard Henry Pratt in the latd"t@ntury. However, the retention of students
in schools and in education in general are higoripies today. Over 150 public, private,
and BIA schools serve students from kindergarteouih high school on the reservation.
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There is also a local Head Start, the only edunatiprogram operated by the Navajo
Nation government. Post-secondary education andtivol training are available on
and off the reservation (lverson & Roessel, 2002).

It is the educational mission of the Navajo Natioppromote and foster lifelong
learning for the Navajo people, and to protectdhiéural integrity and sovereignty of the
Navajo Nation. The 11-member Navajo Nation Boar&ddication is charged with
overseeing the operations of schools in the NaMajwon, which includes exercising
regulatory functions and duties over the nationisaation programs. The board was
established by the Navajo Nation Education Codke Tid, enacted in July 2005 by the
Navajo Nation Council. The board acts to promogegbals of the Navajo Sovereignty
Education Act of 2005, which includes the estalsiisht and management of a Navajo
Nation Department of Diné Education. The purposthefdepartment is to affirm the
commitment of the Navajo Nation to the educatiothef Navajo people, to repeal
obsolete language, and to update and reorganizxising language of Titles 2 and 10
of the Navajo Nation Code.

The Navajo Preparatory School is the only Navajtesaned college preparatory
school for Native Americans in New Mexico. Its goale to offer students a challenging,
innovative curriculum in science, math, computarsj other traditional academic
subjects, as well as to help students gain a deg@eiation of the Navajo language,
culture, and history. The Navajo Preparatory Scietdcated in Farmington, New
Mexico, a few miles outside the Navajo Reservafibiikins, 1999).

The Navajo Nation also operates Diné College, ay@ar community college
with a main campus in Tsaile, Apache County, Arezand seven other campuses on the
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reservation, including one in the town where thespnt study was conducted. The total

current enrollment at Dine’ College’s seven campusd.,830 students, 210 of whom are

degree-seeking students planning to transfer teyear institutions (Wilkins, 1999).
Community/Demographics

The community in which the study took place is astes-designated place (CDP)
that is part of the Navajo Nation. The incorporataan of Kayenta is located in Navajo
County, in the northeastern part of Arizona. Kagastlocated in the center of five small
towns and is one of the largest tourist attractmmshe Navajo Reservation. It has three
hotels/motels that service tourists who visit thendment Valley National Monument,
Canyon De Chelly National Monument, Navajo Natiodanument, Rainbow Bridge,
and Antelope Canyon.

The 2000 United States Census reported a populatié®22 people and 1,245
households in the Kayenta area. The racial makéthedCDP was 93% Native
Americans, 6% White, .93% Hispanic or Latino, .2B%ck or African American,

0.12% Asian, 0.04% Pacific Islander, and .16% of@&nsus Bureau, 2000).

Some 59% of the 1,245 households included childreter the age of 18 living in
the home, 51% were married couples living togeth@¥ had a female householder with
no husband present, and 17% were non-families. S&%eof all households were made
up of lone individuals, and 2% had someone livilggna who was 65 years of age or
older. The median household size was 3.95 and #dtkam family size was 4.39 (Census
Bureau, 2000).

The age dispersion in the CDP was wide: 44% otlezgs under the age of 18,
10% from 18 to 24, 26% from 25 to 44, 17% from 436, and 3% 65 or older. The
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median age was 22. For every 100 females there 9Zneales. For every 100 females
18 and over, there were 83 males (Census Bure&@0).20

According to the 2000 census, the median incomea favusehold on the Navajo
Reservation was $31,707, and the median incoma family was $32,500. The median
income for males was $40,804, versus $21,912 foafes. The per capita income for the
Navajo Nation was $9,421. About 30% of families 84&b6 of the population were
below the federal poverty level, including 39% lodse under the age of 18 and 37% of
those 65 or over (Census Bureau, 2000).

Job opportunities in and around the community werg limited. As a result,
according to the Census Bureau 34% of childrenamdjb County lived below poverty
level. Local people who are able to find work weneployed by the coal company, the
Navajo Tribal Utility Authority, the local store tiie state-wide Bashas’ grocery chain,
local schools, the Indian Health Services, andssor@ment of local businesses and
government agencies. There is also temporary sambeal work available in the
summer, jobs that cater to the thousands of tewibb pass through the community.
These conditions have changed little since the @frtee 2000 census.

In addition to Dine’ College, the community has e other satellite college
campuses for people who want to further their etioicaThis gives people in the
community opportunities to pursue their educatldowever, upon graduation from high
school most young people must leave their famdieshe reservation to further their

education or to find employment elsewhere.
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Main Purposes and Resear ch Questions

The main purpose of the NCLB Act of 2001 was toriave the quality of
education for all students in the United Statesddition to mandates aimed toward
raising student achievement, particularly in regdind math, came mandates requiring
greater accountability by states and school distrithese accountability mandates raised
the bar for ELL students and held school distraetd states accountable for improving
the education of ELL students. Arizona public sdlplike schools in all states, have
struggled to meet this mandate. The purpose gbitbgent study was to investigate the
effects of a set of curriculum-based measures (QRMsnath achievement among ALL
students, with an emphasis on ELL students inafget school.

This study addressed the following research questio

1. What are the effects of a set of CBMs on the mathexement of ALL students?
2. What are the effects of the CBMs on the math a@m®nt of ELL students?
Sample

The sample of students for this study was drawm fagpublic school in Kayenta,
Arizona, which is in the Navajo Nation. The physicaindation for the school was laid
in 1940. At that time the public school served f2&lents and was located in a one-room
schoolhouse near the local trading post. Fromdhatroom school evolved a school
district comprised of a primary school (pre-k- tigh Grade 2), elementary school
(Grades 3-5), middle school (Grades 6-8), and bajtool (Grades 9-12).

At the time of the study, school year 2010-201#&,ghmary school served 425
students drawn from the immediate community andbsunding areas. More than 95% of
the student body was Native American and 85% afesits received free or reduced
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price lunches. The school bused in more than offeehthe students every day, some
from the five small towns located nearby, but asifeom outside the community. The
school served breakfast and lunch daily.

Resear ch Design

The present study employed an experimental desigrperimental and control
groups. Two analysis of covariance (ANCOVA) tesesevapplied, one for first-grade
data and one for second-grade data. The reseas@ndesed in this study was aligned to
the planned variation model proposed by Yeh (2000g strength the design holds is
that it allows the testing of additional hypotheatsg with the main treatment effect.
Yeh called this type of study theory-based evatumtT his overall design can address
whether and how well the intervention worked, whiobanefitted, and perhaps the degree
to which replication is possible. However, oneld potential problems of this type of
design is the possibility of confounding treatmeffiécts (Orr, 1999).

More specifically, this experimental design coresisbf one experimental group
and one control group for Grade 1 and one expeti@hgnoup and one control group for
Grade 2, all intact classes of ELL students aptieek through Grade 2 elementary
school in Kayenta, Arizona. The term ELL, as userkhindicates a person who is in the
process of acquiring English and has a first lagguather than English. As explained in
Chapter 2, other terms commonly found in the lite@include language minority
students, limited English proficient (LEP), Englisf a second language (ESL), and
culturally and linguistically diverse (CLD). Thisusly concentrated on four ELL classes

consisting of a total of 61 students: 22 girls 28dboys. Many of these students came
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from the five small towns located just outside @fyiénta. A majority of the students
come from families of low economic status.

The school had 35 certified teachers. There weoeBlL teachers in the first
grade and seven non-ELL teachers for the firstggr&dr the second grade there were
also two ELL teachers and seven non-ELL teachdrs.tWo ELL first-grade teachers in
this study each had six years of teaching expegiand had taught the school’'s Grade 1
ELL classes for three years. One was a Navajo adahfferent community and the other
was an Anglo from the East Coast of the UnitedeStaDne of the teachers held a
master’s degree in curriculum and instruction deldther held a bachelor’'s degree in
elementary education. Both held Structure Englisitruction (SEI) and early childhood
endorsements. One had been teaching for eight gedrthe other for six years. The
second-grade teachers both had bachelor’'s degredsmentary education. These two
teachers were both Navajo and had been teachirglthelasses for three years. Neither
teacher was from the community. Both held SEI atyechildhood endorsements. One
had been teaching for 12 years and the other foedts. All four teachers met the highly
qualified (HQ) requirements for NCLB.

At the end of school year 2009-2010, all teachetbe school were asked if they
were interested in becoming ELL teachers for thieong school year, 2010-2011.
Those who were interested submitted a requesthaiddredentials were forwarded to
the Human Resource Department for approval. NegtHLL teachers were asked if they
wanted to participate in a study involving the o§€BMs. Teachers were given just
enough information about the study to enable theedetide whether they wanted to
participate. Two first-grade and two second-gra#ehers volunteered to participate in
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the study. One teacher from each grade voluntderesghch the control groups, and one
from each grade volunteered to teach the experahgriups.

During the summer of 2009, all ELL teachers wekegiintensive professional
development concerning everything that dealt wibEArequirements for the ELL
program. Teachers were also brought in for planaimg) preparation to ensure that the
specific requirements were being met, and to makiain they understood their roles as
ELL teachers. During the instruction portion of firesent study the four participating
teachers met once each month to review the prodemspn plans, and data, and to assist
each other. This was similar to a support groughigswas their first year of involvement
with full ELL implementation.

Treatment

In addition to all the resources from the new pitatth program, the experimental
groups in this study were provided with an indeganly created weekly assessment
called CBM For the sake of the elementary students, the assess were given the
name Math Monsters. Individual questions for theM3Bvere developed and identified
by Arizona State Mathematics Standards. Each CBd/enght questions and a total of
10 possible points. Six of the questions were migtchoice and worth 1 point each, and
two questions were constructed response-type gquasand worth 2 points each (6
multiple choice @ 1 point and 2 constructed respa@s2 points = 10 total points). Each
CBM test had at least one question from each oAtimona State Mathematics
Standards: (a) number sense and operations, @)ralg(c) geometry, (d) measurement,

(e) and data and probability. Sample CBM testgHerfirst and second grades are located
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in Appendices A and B, respectively. Neither studerr teachers were informed that
the use of CBMs would be part of an educationaassh investigation.

The groups consisted of four ELL classes: two-ystde and two second-grade
classes. The classification of ELL for this studgtched the NCLB and AZELLA
reporting categories: current, exit, and never. [belcurrent ELLis used for students
who have not met English proficiency according @EALA. The exit category
represents students who have met proficiency oAREL LA test. These students are
then monitored for two years to make sure theyatdest back into the ELL program.
The provisions of NCLB state that a student whorhas English proficiency standards
still counts for the AYP reporting subgroup of Efdr the next two years. Each state
department of education must complete an AYP arsalgs all public schools and
districts serving such schools. Arizona’s defimtimf AYP is based primarily on reading
and mathematics, and the results are based ory yessessments in reading, writing, and
mathematics via the AIMS, which is administere@iades 3-8 and 10. The schools are
held accountable for making AYP to ensure studehiezement. To meet AYP, schools
must disaggregate scores to show they have metiA¥Rch subgroup as specified by
NCLB requirements, including the ELL subgroup. stdidents must be assessed,
including the subgroup of ELL students. The ELLegairy ofneverindicates a student
who has never been classified ELL or one who hageaed English proficiency
standards for two consecutive years.

CBMs (Treatment)

CBMs are tools for teachers to use to find out lstwdents are progressing in

basic academic areas such as math and reading. C&Mzse helpful to parents because
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they provide current, week-by-week information ba progress their children are
making. When teachers use CBMs, they find out h@l their students are progressing
in learning the content for the academic year. CBlds monitor the success of the
instruction students are receiving. When it is giaad a student’s performance does not
meet expectations, the teacher can change the wagahing that particular student to
find the type and amount of instruction the studezeds to make sufficient progress
toward meeting the academic goals (Jim Wright,ggeascommunication,
www.interventioncentral.org, October 10, 2010).

When CBMs are used, each child is tested briefth eeeek. The tests generally
last from one to five minutes. The teacher coumtsnumber of correct and incorrect
responses made in the time allotted to find thilshscore. For example, in reading the
child may be asked to read aloud for one minutehthild’s scores are recorded on a
graph and compared to the expected performandaeocontent for that year. The graph
allows the teacher to see quickly how the childgi@rmance compares to expectations
(Jim Wright, personal communication, www.intervententral.org, October 10, 2010).
Figure 4 shows a hypothetical child’s performaneegrogressive graph that could be

shared with parents.
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Figure 4.Example of child’s graphed performance for progme®nitoring

McLane (2011) further explained that teachers ¢emge instruction in several
ways. For example, he or she might increase insbned time, change a teaching
technique or way of presenting the material, ongesa grouping arrangement (for
instance, individual instruction instead of smathgp instruction). After the change, the
teacher can see from the weekly scores on the gvhpther the change is helping the
student. If not, the teacher can try another isibnal strategy, and its success will be
tracked through the weekly measurements.

With the CBM approach, the student is given biefied exercises to complete
using materials drawn directly from the child's@aaic program. To date, teachers
using CBMs have found powerful assessment toolsfEaisuring mastery of basic skills
as well as an efficient means of monitoring shad kong-term student progress in key
academic areas (Jim Wright, personal communicatevy.interventioncentral.org,

October 10, 2010).
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Other Tests

The school district in this study also used the=tst NWEA, TerraNova, and
SAT 10. The NWEA measures performance in readamngguage arts, science, and
mathematics and reports the results in the forRI®dfscores (see Chapter 2). Table 6
shows the math NWEA status for the first and seagrade classes in this study, from

the beginning, middle, and end of the school year.

Table 6

NWEA Results for Arizona 2010 Mathematics StatussI¢RIT Values)

Beginning Beginning Middle Middle End End
of year of year of year of year of year of year
Grade Median Mean Median Mean Median Mean
1 164 163.4 171 169.9 178 176.7
2 179 179.5 186 186.5 191 190.8

Table 7 shows the NWEA RIT scores categories frawekt to highest.

Table 7

NWEA RIT Scores for First and Second Grade

Fall Winter Spring
Grade 'O AV HI LO AV HI LO AV HI
1 <157 157-170] >170<164 164-177| >177 <171 171-184 >184
2 <173 173-184| >184<180 180-192| >192 <184 184-197 >197

Note Northwest Evaluation Assessment website www.nargaretrieved October 10,
2010
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The NWEA tests were administered three times dwercourse of the year: fall
(2010), winter (2011), and spring (2011). Theséstase abbreviated henceforth in this
document as RIT.

The TerraNova test is another assessment thectlissed because it was
mandated by the state for Arizona schools. In 2889 ADE replaced the TerraNova test
with the SAT 10, a norm-referenced test that comgpatudents according to national
norms. SAT 10 results are reported in percentidkireys based on standardized scores,
not in percentage of correct answers. The yedioptesent study, 2010-2011, was the
first year the target school administered the SATdlall K-2 students. The SAT 10 uses

different categories of content for first and satgnade levels (see Table 8).

Table 8

SAT 10 First and Second Grade Mathematics Accolitied

SAT 10 First Grade

Mathematics Problem-Solving:

» Number Sense and Operations—Demonstrate undensgaoidine meaning and
use of numbers, the various representations of etsnhumber systems, and the
relationships between and among numbers. Demoasinalerstanding of the
meaning of operations, the relationship betweematipas, and the practical
settings in which a specific operation or set afrapions is appropriate.

> Patterns, Relationship, and Algebra—Describe, cetaptontinue, and
demonstrate understanding of patterns involving lmensy symbols, and
geometric figures. Patterns with numbers inclugsé¢hfound in lists, function
tables, ratios and proportions, and matrices.

» Demonstrate understanding of elementary algebraiciples as found in the
relationships between mathematical situations égebaaic symbolism.

» Data, Statistics, and Probability—Describe, intetpand make predictions based
on the analysis of data presented in a varietyayfsyincluding graphs, plots,
tables, and lists. Demonstrate understanding ot Ipesbability concepts.

Table 8 continued on next page
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Table 8 (continued)

SAT 10 First and Second Grade Mathematics Accolitied

» Geometry and Measurement—Demonstrate understaatithg characteristics
and properties of plane and solid figures, cootdigggometry, and spatial
reasoning. Demonstrate understanding of the meamdgise of various
measurement systems, the tools of measurementhamakegral role of
estimation in measurement.

» Communication and Representation—Demonstrate agrsitachding of the
symbols and terms utilized in mathematics, andeotly interpret alternative
representations of numbers, expressions, and data.

» Estimation—Apply estimation strategies in problestviig and determine the
reasonableness of results.

» Mathematical Connections—Demonstrate an understgradithe interrelatedness
of mathematical concepts, procedures, and processkesamong different
mathematical topics and with other content areas.

Reasoning and Problem Solving—Demonstrate thetyatoliapply inductive,
deductive, or spatial reasoning and to make vaferénces and draw valid
conclusions. Demonstrate the ability to apply stgads to solve conventional and
nonroutine problems.

Mathematical Procedures:

» Number Facts

» Computation with Whole Numbers

» Computation in Context—-Demonstrate the abilitydtvs everyday problems
requiring addition and subtraction

» Computation with Symbolic Notation—Demonstrate dbéity to solve addition
and subtraction problems represented by the synamolsiotation of arithmetic.

SAT 10 Second Grade

Mathematics Problem-Solving:

» Number Sense and Operations—Demonstrate undensgaoidihe meaning and
use of numbers, the various representations of etsnhumber systems, and the
relationships between and among numbers. Demoasinalerstanding of the
meaning of operations, the relationship betweematipas, and the practical
settings in which a specific operation or set afrapions is appropriate.

Table 8 continued on next page
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Table 8 (continued)

SAT 10 First and Second Grade Mathematics Accolitied

» Patterns, Relationship, and Algebra—Describe, cetaptontinue, and demonstrate
understanding of patterns involving numbers, symbahd geometric figures. Patterns
with numbers include those found in lists, functiahles, ratios and proportions, and
matrices.

» Demonstrate understanding of elementary algebraciples as found in the
relationships between mathematical situations #gebeaic symbolism.

» Data, Statistics, and Probability—Describe, intetpand make predictions based on the
analysis of data presented in a variety of wayduaing graphs, plots, tables, and lists.
Demonstrate understanding of basic probability epis

» Geometry and Measurement—-Demonstrate understantithg characteristics and
properties of plane and solid figures, coordinaengetry, and spatial reasoning.
Demonstrate understanding of the meaning and ugarimius measurement systems,
the tools of measurement, and the integral rokestimation in measurement.

» Communication and Representation—Demonstrate agrstachding of the symbols and
terms utilized in mathematics, and correctly intet@lternative representations of
numbers, expressions, and data.

» Estimation—Apply estimation strategies in problestviig and determine the
reasonableness of results.

» Mathematical Connections—Demonstrate an understgradithe interrelatedness of
mathematical concepts, procedures, and procestieaimong different mathematical
topics and with other content areas.

Reasoning and Problem Solving—Demonstrate theyatnliapply inductive, deductive, or
spatial reasoning and to make valid inferencesdsad valid conclusions.
Demonstrate the ability to apply strategies to s@onventional and nonroutine
problems.

Mathematical Procedures:

» Number Facts.

» Computation with Whole Numbers.

» Computation in Context—-Demonstrate the abilitydtvs everyday problems requiring
addition, subtraction, and multiplication.

» Computation with Symbolic Notation—Demonstrate dbdity to solve addition,
subtraction, and multiplication problems represeig the symbols and notation of
arithmetic.

Note Adapted from Arizona Department of Educationiiesed October 10, 2010, from
www.ade.state.as.us.
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All test questions on the SAT 10 are in multipl@icle format and reflect

academic content commonly taught in schools througthe United States. Figure 5
contains the SAT 10 scores for ELL and non-ELL stud in Grades 1 and 2 in the

school in question.

2010 Stanford 10 Grade 1 & 2
Reading, Mathematics, and Language
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First Grade Second Grade

M Reading 16 21

Mathematics 16 20
M Language 17 17

Figure 5.SAT 10 scores for first and second grades

The SAT 10 is mainly required for second-grade etis], but the school in this

study also administered the test in kindergartehfast-grade classes. The test is

administered orally by teachers, and students@renovided a written copy of the test

guestions. Students have only the answer sheets Vithich they choose answers to the
guestions, which are in multiple choice formats. &mample, on the math test students
are limited to the use of the strategies and dioeg may have been taught to use for a

certain math problem. This may skew the test resgtinst the students doing well on

the test. It could be considered a listening tatar than a true math test.
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The SAT 10 assessments are given at the end ofsehobl yee. Consequently
teachers, parents, and students do not receivesh#s until late July. By this time, n
much can be done for students because school ferailie summer. However, becat
the SAT 10 results are used to inform parents hierac stuents, and the general pub
about student achievement, scaled scores berelated to the Arizona Sta
Mathematics Standards in a comprehensible wayctomaplish this go;, the ADE
developed a foulevel classification or performance system. The levels are Falls F¢
Below, Approaches, Meets, and Exceeds (FAME sgadprmanc categories. Th
multiple assessments document a student’s achiexteahevery stage of tt

instruction/assessment cycle, as illustrated imtbeel depicted in Figui6.

show their work

Service and suppori ————

g PR—— 5 e
Links to instruction {4) > T : (3 }———F— Wide selectio
S S

Target Interpret
instruction student
results

Figure 6.A model for meeting student achievement stan«. Adapted fron
Performance Assessment for the Next Generatiotatéd 8ssessme by J. Ferrara
2010,Educational Researcher, 214-20.
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A major responsibility of schools is to teach cheld the academic skills they will
eventually need to take their place as responsiel@bers of society. However, schools
not only teach crucial academic skills, they asm akquired to measure individual
students’ acquisition and mastery of these skltzording to prevailing doctrine, the
measurement of a student’s school abilities isrgrtant as the teaching of knowledge
and skills. After all, only by carefully testing wha child has learned can the instructor
draw conclusions about whether that student isyre@ddvance to more difficult
material (Deno, 2003).

A more general definition of test validity answéne question, “Does the test
measure what it is intended to measure?” May, P&bnson, Haimson, Satter, and
Gleason (2009) defined test validity as “the dedoe&hich the state assessment
adequately measures the outcomes targeted bytdreantion” (p. 5). The technical
manual from the ADE ensures that the items ar@atigvith the Arizona State
Standards, so by that definition the SAT 10 islawassessment instrument. However,
teachers have reported that students who are utmalidéen and read effectively will be
hampered in their performance on the test.

Collins (1992) was a pioneer in the work on desij@eperiments in education,
where the focus was on investigating how diffeteatning environment designs affect
dependent variables in teaching and learning.doutising methods and designs, Collins,
Joseph, and Bielaczyc (2004) argued that designbe&anore or less specific, but can
never be completely specified and that results*cary widely depending on things like,
participants’ needs, interests, abilities, intetgtiens, interactions, and goals” (p. 17).
They also stated that because educational expasmes carried out in the messy
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situations of actual classrooms, “there are mamialikes that affect the success of the
design, and many of these variables cannot bealtadt (p. 19).

In the past, routine classroom testing has oftealued the use of commercially
prepared tests, but these tests also have signtificaitations. However, an alternative
approach to academic assessment has recently bec@ifable that allows teachers to
closely monitor the rate of student progress. Teexhave found this approach to be
time consuming, but necessary to ensure studer\achent. Educational researchers
have devised a simple, statistically reliable, pcat means of measuring students’ skills
in basic subject areas such as reading, writingj,naathematics.

Data Analysis

This study compared students’ math achievemenesauwr the SAT 10 to
determine whether there were significant differenoceachievement scores between
students in an experimental group who used weeBM€and those in a control group
who did not. The post-treatment scores for eachmweere compared to determine
whether significant differences existed as a reduthe treatment. Data gathered from
this research process were collected and entetea istatistics software package:
Statistical Package for the Social Sciences (SR8BE-SPSS was used for all statistical
analyses and the significance was set at the V@b fier all inferential tests.

Near the end of the 2010-2011 academic year ratt find second-grade students
in the target school were assessed using the SATH®is the test used for NCLB and
AYP reporting, so data were taken from the regatmessment given by the school
district. Data for each of the two grade levelsewveept and analyzed separately. After
administration of the test, the school decidedriplement the CBMs. One class in each
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grade was designated the experimental group ared/egtthe CBM training. The other
class in each grade received the regular curric@nthwere designated the control
groups, again, one for each grade. Therefore, thaseno randomization of subjects or
treatment in this study. The ELL teachers voluraddo be either a control or
experimental groups. Neither students nor teachiers aware of being part in this
educational research investigation. However, th@ementation of the CBMs was
mandated for one first-grade class and one secadkglass during that school year
(2010-2011).

The NWEA RIT tests were administered near the egmof the same year
(2010-2011), and again in January 2011, at mid-y&ae scores from both
administrations of the RIT were analyzed in variauasys for all classes in this study
(two each for Grades 1 and 2). Among other thisgsres from each administration in
each grade were correlated with the SAT 10 scoreach respective grade to help
determine a possible covariate for each gradedermthe analysis of covariance
(ANCOVA) analyses. Use of baseline measures has fle@vn to increase statistical
power when they are used as covariates in impatyses (Bloom, Richburg-Hayes, &
Black, 2007; Shandish, Cook, & Campbell, 2002).

Fortunately, many of the students in the ELL pragexe enrolled full time
throughout the school year. This is one group skeltom leaves the school and usually
has perfect attendance. Under NCLB and ADE a ftdbd@mic school year consists of
180 school days. All teachers and students follotlkechormal assignment process and

procedures as they had in previous years.
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Table 9 contains data on the number of student&elnrdown by gender, in the
four classes used in this study: one experimemtalgand one control group each for

Grades 1 and 2. Altogether there were 22 female€28ndale subjects in the four groups.

Table 9

Subject Demographics

Grade Group # Females # Males Total
Grade 1 Experimental 3 10 13
Grade 1 Control 5 9 14
Grade 2 Experimental 9 10 19
Grade 2 Control 5 10 15

Resear ch Questions

This study addressed the following primary and sdeoy research questions.
The primary question asked,

1. What are the effects of CBM’s on the math achieveméELL students?
The secondary question asked,

2. What are the effects of CBM'’s on the math achievaméon male and

female ELL students?
Hypotheses

The following hypotheses were used to test the gmyrand secondary research

guestions posed in this study. Parallel sets oftidal hypotheses were employed for

Grades 1 and 2. Parallel two-way ANCOVAs were usde@st the hypotheses, one for
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each grade. For each ANCOVA the SAT 10 math sceeeged as the dependent

variable. The independent variables were treatrfexpterimental CBMs and control),

and gender of the students (males and females).

Ho 1

Ho 2

Ho 3

There will be no statistically significant maeffect difference in math
scores on the SAT 10 between the experimental anlat groups f§ <
.05). These hypotheses were tested with a pamalsis of covariance
tests (one each for Grades 1 and 2).

There will be no statistically significant maeffect difference in math
scores on the SAT 10 between male and female gslg§pec .05). These
hypotheses were tested with a pair of analysi®welgance tests (one
each for Grades 1 and 2)

There will be no statistically significant@naction between the two main
effects of treatment and gendpr<.05). These hypotheses were tested

with a pair of analysis of covariance tests (onehdar Grades 1 and 2).
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CHAPTER 4
RESULTS
The purpose of this study was to determine thecteffef curriculum-based
measures (CBM’s) on elementary students’ math aehent. The main focus of the
study was on the effects of the CBM’s on the aactmeent of ELL students. As indicated
in Chapter 2, there is no research published oeffieets of intervention programs or
strategies directed toward the improvement of naatievement on the part of ELL
students.
Gradel
The means and standard deviations for the NWEA(RI3t administration) and
SAT 10 for the two Grade 1 treatment groups (cdrana experimental) are displayed in
Table 10. The mean for the experimental group wgisehn than the mean for the control
group on the NWEA RIT (first administration), budtrsignificantly so [ANOVAF(1,27)
=1.966,p > .05, partiah? = .070]. Similarly, the experimental group meaaswglightly,
but not significantly, higher than the control gopomean on the math portion of the SAT
10 [ANOVA F(1,27) = .067p > .05, partiah? = .003]. Both treatment groups
demonstrated homogeneity of variance on the NWER&Id SAT 10 tests (Levend=s

=1.127p > .05; Levene's = .058,p > .05, respectively).
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Table 10

Means and Standard Deviations for the NWEA RIT MRaitst Administration)
and SAT 10 Math by Treatment Group: Grade 1

RIT Math SAT 10 Math
Group n M SD M SD
Experimental 12 152.330 8.690 509.670 20.956
Control 16  146.310 12.805 507.500 22.724

There was a strong, statistically significant clatien (Pearson) between the two
administrations of the NWEA RIT (beginning and nyelr) ¢ = .863,df = 26,p <
.0001) for Grade 1. Correlations between the beggand mid-year administrations of
the RIT (math) and the SAT 10 (math) were modeaatesignificanti(= .586,p < .001
andr = .570,p < .002, respectively). These correlations wereigefitly high to enable
the RIT to serve as a covariate with the SAT ltheanalysis of covariance model
(ANCOVA). The earlier NWEA RIT administration wameloyed as a covariate
because it corresponded more closely chronologitalihe onset of the treatment
program (CBMS).

NWEA RIT math scores (beginning of year—first adistiration) were entered
into the model as the covariate and the SAT 10 rsedhes were entered as the
dependent variable. The independent variable wagrélatment group (experimental and
control). The results, shown in Table 11, reveasigmificant difference between the
adjusted (estimated marginal) means for the twoggan the math portion of the SAT
10. These results are reinforced by the small iffee in group means reflected by the

partial eta squared.
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Table 11

Analysis of Covariance for Grade 1 Subjects by Tnemt Group: SAT 10 Math and
(Covariate) NWEA RIT

Source SS df MS F p n?
Corrected Model 4480.986 2 2240.493 6.891 .004 .355
Intercept 16475.559 1 16475.559 50.645 .000 .670
RIT (Covariate 4488.796 1 4488.796 13.684 .001 .354
Treatment 149.012 1 149.012 458  .505 .018
Error 8127.8711 25

Note: NWEARIT math portion, first (beginning-of-year) admitnegion

The smalln’s and resulting small cell sizes prohibited thdiadn of other
independent variables to the ANCOVA model. Therefgeparate comparisons were
made of differences between male and female Grauéj&cts (combined groups) on the
NWEA RIT math scores (first administration) and SA&th scores. Means and standard

deviations for males and females in Grade 1 aggaiied in Table 12.

Table 12

Means and Standard Deviations for the NWEA RIT Nittst Administration) and SAT
10 Math by Gender: Grade 1

RIT Math SAT 10 Math
Group n M SD M SD
Males 17 148.890 11.448 507.060 23.443
Females 11  149.180 12.197 510.550 19.335

As shown in Table 13, females scored slightly higirethe RIT than the males,

but not significantly so [ANOVA=(1,27) = .011p > .05,#2? = .000]. A similar
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comparison was made for the SAT 10 math scoresrddt was also a non-significant
difference between the male and female subject<]¥N F(1,27) = .168p > .05,5#% =
.006]. Both gender groups demonstrated homogeaotitgriance on the NWEA RIT and
SAT 10 tests (LeveneB = .066,p > .05; Levene’s- = .389,p > .05, respectively).
Finally, an ANCOVA was employed to estimate theeef§ of gender for the
combined two Grade 1 groups on the dependent YardlSAT 10 math scores, using
the first administration (beginning of year) NWEATRnath scores as the covariate. The
results of this ANCOVA test, as displayed in TabB shows there was no significant
difference between adjusted group means on the ®AMath scores. Again, the partial

eta squared was small.

Table 13

Analysis of Covariance for Grade 1 Subjects by @en8AT 10 Math and (Covariate)
NWEA RIT (Math)

Source SS df MS F p n?
Corrected Model 4390.515 2 2195.258 6.678 .005 .348
Intercept 18800.080 1 18800.080 57.189  .000 .696
RIT (Covariate 4309.327 1 4309.327 13.109 .001 344
Gender 58.542 1 58.542 178  .677 .007
Error 8218.334 25 328.734

Note: NWEARIT math portion, first (beginning of year) admingtion

Grade 2
The means and standard deviations for the NWEA (RISt administration) and
SAT 10 for the two Grade 2 groups (control and expental) are displayed in Table 14.
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The mean for the experimental group was slightijhlr than the mean for the control
group on the NWEA RIT (first administration), budtrsignificantly so [ANOVAF(1,28)
=.135,p > .05, partialky? = .005]. For the math portion of the SAT 10, thkeerimental
group mean was somewhat lower than the controlpgnoeian, but not significantly so
[ANOVA F(1,28) = 3.097p > .05, partial? = .100]. There was a lack of homogeneity of
variance between groups on the NWEA RIT math sc@regene’sk = 6.592,p < .016),

but not on the SAT 10 math scores (Levere=s.003,p > .05).

Table 14

Means and Standard Deviations for the NWEA RIT MRaitst Administration)
and SAT 10 Math by Treatment Group: Grade 2

RIT Math SAT 10 Math
Group n M SD M SD
Experimental 17 172.47  12.665 528.88 33.886
Control 13 171.08 5.722 550.92 34.136

There was a strong, statistically significant claien (Pearson) between the two
administrations of the NWEA RIT (beginning and nyiglar): ¢ = .853,df = 28,p <
.0001) for Grade 2. The correlation between theryagg-of-the-year administration of
the NWEA RIT (math) and the SAT 10 (math) was matebut not statistically
significant ¢ = .360,p > .05). Conversely, the correlation between the-yeir
administration of the NWEA RIT (math) and the ST@ (inath) was somewhat higher
and statistically significant = .413,p < .02). Though the correlation between the earlier
NWEA RIT administration and the SAT 10 was not &snough to be statistically

significant 0 .051), it was large enough to support its use@svariate in the ANCOVA
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model. That administration also corresponded mimsety chronologically to the onset
of the treatment program (CBMs) than did the seamdinistration.

NWEA RIT math scores (first administration) werdezrd into the model as the
covariate and the SAT 10 math scores were enterdfteadependent variable. The
independent variable was the treatment group (éxpetal and control). The results, as
shown in Table 15, reveal no significant differebedween the adjusted (estimated
marginal) means for the two groups on the mathioudf the SAT 10. However, the
difference between the group (adjusted) means desggaificance, and came slightly
closer to reaching the designated significancd lafter adjustment via the covariate than
before the adjustment. This difference is refleatetthe moderate size of the partial eta

squared.

Table 15

Analysis of Covariance for Grade 1 Subjects by Tnemt Group: SAT 10 Math and
(Covariate) NWEA RIT

Source SS df MS F p n?
Corrected Model 8851.341 2 4425.671 4412  .022 .246
Intercept 9643.033 1 9643.033 9.614 .004 .263
RIT (Covariate 5272.034 1 4188.034 4175 .051 134"
Treatment 4188.034 1 4188.034 4175 .051 134
Error 27082.025 27 328.734

Note: NWEARIT math portion, first (beginning of year) admingtion

As in the Grade 1 analysis, smialk and resulting small cell sizes prohibited the
addition of other independent variables to the AN@Onodels. Therefore, a separate
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comparison was made of differences between maldesmale Grade 2 subjects
(combined groups) on the NWEA RIT math scorest(administration) and SAT math
scores. Means and standard deviations for maleteamales in Grade 2 are displayed in

Table 16.

Table 16

Means and Standard Deviations for the NWEA RIT Mddinst Administration)
and SAT 10 Math by Gender: Grade 2

RIT Math SAT 10 Math
Group n M SD M SD
Males 19 173.84 9.069 543.530 42.105
Females 11 168.45 11.361 529.64016.366

As shown in Table 17, males scored somewhat high¢he NWEA RIT than the
females, but not significantly so [ANOVRA(1,28) = 2.043p > .05,42 = .068]. A similar
comparison was made for the SAT 10 math scoresinAtiee result was a non-
significant difference in favor of the male subgepANOVA F(1,28) = 1.088p > .05,%?
=.037]. Both treatment groups demonstrated homaigeaf variance on the NWEA RIT
and SAT 10 tests (Levends= .339,p > .05; Levene’'s- = 2.903,p > .05, respectively).

Finally, an ANCOVA was employed to estimate thesef§ of gender for the
combined two Grade 2 gender groups on the dependeable of SAT 10 math scores,
using the first administration NWEA RIT math scoassthe covariate. The results of this
ANCOVA test, as displayed in Table 17, were that¢hwas no significant difference
between adjusted gender group means on the SATafl®snores. Again, the partial eta

squared was modest.
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Table 17

Analysis of Covariance for Grade 2 Subjects by @en8AT 10 Math and (Covariate)
NWEA RIT (Math)

Source SS df MS F p n?
Corrected Model 8851.341 2 4425.671 4412  .022 .26
Intercept 4096.205 1 4096.205 4.257 .049 136
RIT (Covariate 6376.333 1 6376.333 6.627 .016 197
Treatment 3831.562 1 3831.562 3.982  .556 129
Error 25978.355 27 328.734

Note: NWEARIT math portion, first (beginning of year) admingtion
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CHAPTER 5
SUMMARY, CONCLUSIONS, RECOMMENDATIONS
Summary

The purpose of this study was to investigate thecg¥eness of curriculum-based
measures (CBMs) on the achievement of first andreegrade ELL students in the area
of mathematics. The No Child Left Behind (NCLB) Axft2001 was intended to lead to
improvement in the overall quality of the Unite&t®t educational system. Portions of
the resulting programs placed emphasis on speat@ficographic groups, including those
with specific educational needs such as speciatathn students and students whose
first language is not English, groups that have lagged behind the general population.
Unfortunately, however, despite increasing emphasiassessment and accountability,
the achievement gaps between these subpopulatidnthi@ general population of school
students continues to widen.

Accordingly, this study was designed to addresddhewing primary research
guestions: What are the effects of CBMs on the mattievement of ELL students? The
secondary research question asked, What are #eteetif CBMs on the math
achievement of male and female ELL students?

The following hypotheses were used to test theisegoy and secondary research

guestions. Parallel sets of identical hypothesa®s wmployed for Grades 1 and 2.

Ho 1 There will be no statistically significant differee in math scores on the SAT 10

between the experimental and control groygps (05) for Grade 1. There will be

no statistically significant difference in math se® on the SAT 10 between the

experimental and control grougs< .05) for Grade 2.
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These hypotheses were tested with a pair of asabfsiovariance tests
(ANCOVA) for Grades 1 and 2. The SAT 10 math wasdkpendent variable and
treatment group (experimental and control) wasnidependent variable. The NWEA
RIT (first administration) was employed as the a@ata. The null hypothesis of no
significant difference was retained for both Gratlesd 2.

Ho 2 There will be no statistically significant differee in math scores on the

SAT 10 between male and female subjepts (05) for Grade 1. There
will be no statistically significant difference math scores on the SAT 10
between male and female subjeqts: (05) for Grade 2.

These hypotheses were tested with a pair of asabysiovariance tests (ANCOVA) for
Grades 1 and 2. The SAT 10 math was the dependeable and gender (male and female) was
the independent variable. The NWEA RIT (first adistiration) was employed as the covariate.
The null hypotheses of no significant differenceswetained for both Grades 1 and 2.

Conclusions

This study showed no significant differences inlmstores as a result of using
CBMs, or between male and female subjects. Thesdtsefor treatment and gender,
were obtained for both Grades 1 and 2. Unfortugateé research design did not permit
analyses of teacher effects or school effects.

Researchers, including Berends, Golding, Stein,Gnagdtens (2010), Hill, Rowan,
and Ball (2005), Konstantopoulos (2009), Nye, Kanstpoulos, and Hedges (2004),
Wayne and Youngs (2003), and Bickert (2011), to@manfew, have found that teachers
with math certification, degrees related to matid advanced course work in math
produce high school students who performed bettarathematics than students of
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teachers without those qualifications. Hill, Rowangd Ball (2005) found that teachers’
math knowledge was significantly related to studeath achievement gains in
elementary school, even after controlling for otharables through the use of
covariates. Their findings led to a recommendati@t one way to improve students’
math scores was to improve teachers’ knowledgeathematics. For example, one of
the Grade 2 teachers in this study had a stroegast in math. She took courses to assist
her with current strategies and learning styldsetp improve math scores in her
classroom. Konstantopoulos (2009) found ample exidé¢hat differences in teacher
effectiveness is even more pronounced in schodlshigh percentages of low socio-
economic students than in schools with higher orenm@rmal socio-economic status
students. The results of this study supported tindseargued that teachers, far more
than programs or curricula, make the differencstirdent achievement, at least when
other factors are controlled.

Recommendations

Ethnicity and socio-economic status were not exachias variables in the present
study because all students in the samples (Graahel Grade 2) were of the same
ethnicity and similar socio-economic backgroundsergfore, assessing the effectiveness
of CBMs with students of varying ethnicities ana@iseeconomic status is also
recommended as a topic for future research.

Since the research literature indicates that teaate have a significant effect on
math achievement, and that their knowledge of nsattery important, schools could
develop surveys to help determine teachers’ knoydexd mathematics. It might also be
instructive to examine differences among teachatgudes toward math, their attitudes

88



toward the teaching of math, teachers’ completesssowork in math, the amount of
planning time they devote to math, and the instonetd time they devote to math in their
classrooms. Armed with knowledge gained from theeys, administrators could help
teachers obtain what they need to succeed.

Offering what is needed will be a huge step forgoee, because teachers do not
want to feel incompetent or that they have failegitstudents for whatever reasons.
Surveys of teacher backgrounds, attitudes, strengtbaknesses, practices, and
perceived needs could be a good place to standiest that have shown the need for such
information are discussed in Chapter 1.

In addition to teachers and administrators, parehis are concerned with math
achievement would be advised to converse with gradio find out about their attitudes
towards math. They could also examine teachersh megtults from previous years.

In summary, the curriculum-based measured examm#ds study did not result
in increases in elementary students’ math achiemesuwres. It appears that other
variables are responsible for the different achieset levels seen among school students.
However, in this study measured achievement levelg relatively constant across both

genders and the two grade levels examined.
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APPENDIX A

FIRST GRADE SAMPLE CBM TEST
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1% Math Monsters 1

(. Name:

Question 1 (Standard 2.0)

In which place is the circled ball?

O first
O second
O fourth
O fifth

Total Poinkts (10): _

R Question 2 (Standard 3.0)

What is the name of this shape?

A

hexagon
triangle

trapezoid

S © O O©

parallelogram
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Question 3 (Standard 4.0)

Draw pennies to show the price,

¥ c =

Question 4 (Standard 5.0}

Which toy was chosen by fewer than 5 chiidren?

99




Question 5 (Standard 1.0}

Count the bees. Which number tells how many?
2 o
7
@ Ay

i 3
&

O five
O seven
O nine
O ten

Question 6 (Standard 1.0)

Which is a way to make 77

LS T s f e e

ofofofo[o[o[ok

O Y4y+2
O 6+2
O 3+5
O 4+3
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Question 5 (Standard 1.0}

Count the bees. Which number tells how many?
2 o
7
@ Ay

i 3
&

O five
O seven
O nine
O ten

Question 6 (Standard 1.0)

Which is a way to make 77

LS T s f e e

ofofofo[o[o[ok

O Y4y+2
O 6+2
O 3+5
O 4+3

101



Question 7 (Standard 1.0}

Skip count by 5’s...

5, 10, 15, §

Question 8 {CR:3 points ) (Standard 1.0)

Use the chart. Start at and circle 21. Count forward by tens circling the
numbers. What are the next two numbers after 41?

21, 31, 41, ,

2122123 124|25126127|28|29[30
31|32|33/34|35(36137(38|39|40
4142 {43 (44|45 |46 {47 |48|U49 |50
51|52|5354|55|56{57|58(59|60
6162|6364 65|66 (67|68 69(70
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APPENDIX B

SECOND GRADE SAMPLE CBM TEST
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2" Math Monsters 1
Name: Total Points (10):

Question 1 (Standard 2.0)

Look for a counting pattern. Use the chart to help you. What are the
missing numbers?

1 2 3 4 5 6 7 8 9 10
1 12 | 13 | 14 | 15 16 | 17 | 18 | 19 | 20
21 | 22 | 23 ! 24 | 25 | 26 | 27 | 28 | 29 | 30

| 34 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 3% | 40

3) 6: 95 M NN
9,12,15
12,15, 18

18,21, 24

c © O O

24,27, 30

Question 2 (Standard 3.0)

What is the name of this shape?

A

hexagon
triangle

trapezoid

o © o O

parallelogram
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Question 3 (Standard 4.0)

What time is it?

45 minutes after 10

30 minutes after 10

15 minutes after 10

©c o o ©

10 o’clock

Question 4 (Standard 5.0)

Use the data table. Maddie took a survey of her class. How many children
chose the koala bear?

Bear Data
Polar bear XAXKXXXXXXX
Koala bear XXXXXX
Panda bear XXXXXXXX
0 6
(@] 7
@) 8
O 10
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Question 5 (Standard 1.0)

What is the sum?

0 61

073

Question 6 (Standard 1.0)

What is the value of the underlined digit? 62
o 2
0 12
0 20

0 26

Question 7 (Standard 1.0)

Which shows an even number of happy faces?

0O veo
Oococooe
O 0voo00

O o006
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Question 8 (CR:3 points ) (Standard 1.0)

On Wednesday, you saw 12 birds in one tree and 7 in another tree. How many birds did
you see altogether? Use words, numbers or pictures to show how you got your answer.

Number of birds:
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