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ABSTRACT

The researcher conducted the Special Project to determine il Math
Navigator was an effective intervention curriculum to use with sixth grade
students, including English Language Learners (FELLs). The rescarcher used data
taken from the annual math Measurements of Student Progress (MSP)
assessment. The project was condueted using MSP scores from spring 2010 and
spring 2011, During the 2010-11 school year, students who were identified as
Tier II were instructed using Marh Navigaior for 30 additional minutes each day,
outside of their core math curriculum. As a result of the analysis of data, the
researcher found that Navigaror helped support sixth grade students in achieving
standard on the MSP, and there was a significant difference in ELL test scores as

a result of using the curriculum (significance was found at p = .20).
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CHAPTER |
Introduction

Backpround for the Project

According to the Office of Superintendent of Public Instruction (OSPI),
mathematics was one of humanity’s greatest achicvements. In the twenty-[irst
century, the field ol mathematies continued to grow rapidly, creating new
lechnologies and jobs. Due to the importance of mathematics in the United
States’ society, students required an education that went beyond what was nceded
in the past to maximize their opportunities in the future (“*Mathematics,” 2012).

Students needed the best math curriculum available because mathematics
was part ol the core curriculum taught in schools. The study was conducted to
determine if a quality math intervention curriculum was taught at Panther Lake
Elementary in sixth grade classrooms. Mulliple math curriculums were used
around the state of’ Washington. and the United States, and it was important to
determine the effects of Marh Navigator on sixth grade students’ state test results.

As sixth grade students moved out of elementary school and into middle
school and high school, the requirements on their knowledge of mathematics
continued to increase and the mathematics became more difficult. When students
exited high school, looking for jobs in multiple areas, their knowledge of
mathematics was needed in a variety of ways. Mathematics was an important

element 1o surviving in cveryday society.



Statement of the Problem

Sixth grade students at Panther Lake Elementary were not meeting
Adequate Yearly Progress (AYP) in mathematics, according to Washington's
annual Measurements of Student Progress (MSP) assessment. Likewise, English
Language Leamners (F1.Ls) were also not meeting AYP on the annual stale test.
Thus, students were not making sufficient growth in mathematics every year. in
order to help them suceeed in the future. As a result of not meeting AYP in math,
there was a need for teaching a math intervention curriculum, involving tiered
instruction that met the needs of all students who were at different levels in
mathemalics.

Purpose of the Project

The rescarcher conducted the project in order to determine il AMdarh
Navigator was an cffective intervention curriculum to use with sixth grade
students, as well as with ELL students. The data collected by the researcher
provided information to determine if the curriculum helped students succeed on
the math MSP.

Delimitations

The Special Project was conducted during the 2009-10 and 2010-11

school years. [t included sixth grade students who attended Panther Lake

Elementary, and who had taken the math MSP during the spring of 2010 and the
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spring of 2011, Tnglish Language Learners, as well as native English speakers,
were part of the study.

The rescarcher was a teacher at Panther Lake Elementary, which was
located in Kent, Washington. Panther Lake Elementary was one of 28 elementary
schools in the Kent School District. Each clementary school was given Maih
Navigator as a math intervention curriculum and it was used in grades three
through six; however, the rescarcher focused on sixth grade students only.

The math intervention curriculum used during the project was Math
Nevigator. The materials that were used included: consumable workbooks,
teacher manuals {one per module), skill cards, pre- and post-tests from the
curriculum, the Assessment and Reporting Online Svstem (ARQ) websile.
SMART Notebook software. and the math MSP,

Assumptions

During the project, it was assumed that if a student’s fifth grade teacher
passed them onto the next grade, they were ready for sixth grade. 1t was assumed
that the sixth grade students from the 2010-11 school year were similar (in
regards to maturity, skill level, ete.) to the sixth grade students from the 2009-10
school year as well. It was also assumed that based on the researcher’s Marh
Navigator training done with the Kent School District, the researcher was ready to

teach the curriculum to sixth grade students. Finally, it was assumed that Math
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Navigator was an appropriate curriculum to use as an intervention with the age
level of the students who were included in the study.
Hypothesis

Sixth grade students, including English Language Learners (ELLs), who
were identified as below grade level in math, were instructed using a targeted
math intervention curriculum, which resulted in increased scores on the math
MSP. This occurred because they were recetving additional instruction that
specifically met their needs.

Null Hypothesis

Sixth grade students, including ELLs, who were identified as below grade
level in math, were instructed using a targeted math intervention curriculum,
which resulted in no significant change to scores on the math MSP. Signilicance
was determined for p > .03, .01, .001.

Significance of the Project

Positive resulls of the study meant that Panther Lake Ilementary
continued to use Math Navigaror as an appropriate math intervention curriculum
to help students, and ELL students, succeed on the annual math MSP. More
materials were bought, and additional sixth grade students received instruetion
using the curriculum, in order lo close the gap between Tier I and Tier 1T students.

Negative results of the study meant that Panther Lake Elementary re-

assessed their use of Math Navigator and how it was taught {o sixth grade



students, including ELLs. Discussions occurred, observations were made, and
meetings were held to determine if Math Navigaror would continue to be used as
a Tier Il math curriculum. Alterations were made to how Math Navigaror was
taught, if the staff/district decided to continuc to usc it as an intervention.
Procedure

In September 2010, students were placed into three Tiers of Intervention
based on their math MSP scores [rom the previous spring, Students placed in Tier
[T {who were two or more years below grade level in math) were placed in a
classroom that used the Math Trivmphs curriculum. This curriculum was
considered their core curriculum for the school year.

All remaining sixth grade students were given the National Screener VI
test provided by the Marh Navigator curriculum, in order to determine which
modules should be taught, based on highest student need. During the 2010-2011
school year, the three modules that were taught by the researcher to Tier [1
students were Place Value: From Decimals to Billions, Understanding Fractions,
and Understanding and Reading Word Problems (AMath Navigaior
Implementation, 2009, p.7). The class lists for cach module varied, depending on
pre-test data, which was analyzed by the sixth prade teachers and the investigator.
The investigator developed SMAR'T Notebook slides to accompany cach session

in the modules, and taught the lessons for 30 minutes per day, twice a day.



Definition of Terms

close the gap. In education, there was an achievement gap between
students of same and difTerent ethnicities, and OSPI sought out to close that gap
to ensure that all students made sufficient progress cach year while in school.
Students who werce slightly below grade level (Tier I}, or two or more years
below prade level (Tier 11T}, were instructed with the intention to close the gap
and be at grade level as quickly as possible.

everyday society, Society included attending school, working at a job,

possibly supporting a family. and conducting a variety of activities that people
came across on a daily basis (i.c. building a fence in a backyard, determining the
price of a shirt on sale, ete.). Math was important for children and adults to use in
this everyday soctety.
Acronyms

ARO, Assessment and Reporting Online Systemn.

AYP. Adequate Yearly Progress.

CPM. College Preparatory Mathematics.

EALRs. Essential Academic Leaming Requirements.

ELL. Inglish Language Learner.

GW-CEEE. George Washington University Center for Equality and

Ixcellence in Education.

IASA, Improving America’s Schools Act,



DA, Individuals with Disahilitics Education Act.
IDEIA. Individuals with Disabilities Education Improvement Act.

MSP. Mcasurements of Student Progress.

NCLB. No Child Left Behind.
QSPL OfTice of Superintendent of Public Instruction.

RFL. Response-to-Intervention.

SIOP. Sheltered Instruction Observaiion Protocol.

TI. Tiered Intervention.

ZPD. Zone ol Proximal Development.




CHAPTER 2
Review of Selected Literature

Introduction

Sixth grade students, including ELLs, at Panther Lake Elementary were
not meeting standard on the annual MSP assessment. The investigator conducted
the project to determine if the Marh Navigator curriculum, which was taught to
Tier 1 students, was an effcetive curriculum and helped increase slate test scores.
Districts and schools around the country were using intervention strategies to help
students succeed in class and on state assessments. and Marh Navigator was one
such intervention that could be used. The researcher chose Lo review Ticred
Intervention (1), the background and usc of Math Navigator in other arcas ol the
country, and specific strategics that were suggested to help ELLs succeed in the
classroom.

Tiered Intervention in the Classroom

School districts around the United States saw large numbers of students
fall behind grade level in a variety of subjects, including mathematics; and
teachers noticed gaps in student learning that prohibited them from acquiring new
knowledge. As a resull, intervention stralegics were nceded to ensure that all
students met their academic potential, Intervention, also known as 11 or
Response-to-Intervention (RT1), was implemented in a varicty ol ways throughout

the country in order to help (ill in those academic gaps (Berkas & Pattison, 2007).



The Individuals with Disabilities Education Improvement Act (IDIETA) of
2004 required that alf students, both with and without disabilitics, be provided
with proaciive, supplemental support as soon as a teacher detected a potential
difficulty (Searle, 2010). Similarly, the No Child Lelt Behind (NCLB) Act of
2001 also stated that support needed to be provided as soon an issue was
identified (Berkas & Pattison, 2007). The purposc of the RTT process was Lo help
decrease misidentification of students [or special education just because they were
English Language Learners (ELLs), African American, or were [rom
disadvantaged socioeconomic circumstances. Prior to the implementation of TI, a
disproportionate number of these students were misidentificd as disabled (Scarle,
2010). Ticred Intervention was introduced to help provide a wider variety of
general education options belore the words special education were even broached.

The main idea behind using intervention strategies within the general
education classroom was o intervene early. and help prevent academic failure by
determining whether a student’s underachievement was the result ot an actual
learning difficulty, or other [actors that needed to be addressed {Azzam, 2007).
Many students had the ability to excel in one area of mathematics, but needed
support in another arca, and the use of intervention tactics in the classroom could
help provide students with strategies that would help them become independent

and take responsibility for their own learning (“Intervention,” 2011).



Searle (2010) stated 1t well, noting that RT1 should be looked at as a three-
legged stool: the first leg being the assessment process, the second leg consisting
of a Tiered Intervention menu, and the third leg being a problem-solving process.
Fach leg of the stool needed to be in place for RTT to be stable and {unctional.
The assessment process involved in R'TT needed to provide teachers and students
with specific data to help stay on target and make appropriate changes 1f needed.
The assessment tools included universal screening (which helped point out areas
ol concern), diagnostic assessments (which identitied root causes for gaps or
misconceptions), and progress monitoring (which provided continuous feedback
on if the intervention was working). The sccond feg typically consisted of a
three-tiered pyramid that teachers used to identify where a child was in terms of
needing further intervention. Tier [ consisted of classroom instructional strategies
that helped the majority of students be successful without further assistance or
mtervention. Tier 11 involved moderate intensity interventions that supplemented
(but did not replace) Tier | instruction (Berkas & Pattison, 2008). These
interventions were provided in small groups. Tier 111 used intense interventions
provided in small groups, to also supplement Tier [ instruction. The final leg of
the R'T'T stool involved a tcam that prescribed, monitored, and adjusted
intervention plans based on data. The tcam was in charge of helping teachers and

families identify appropriate solutions using the tiered-pyramid.
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‘The Math Navigator curricutum (which was the Tier I curriculum used at
Panther Lake Elementary) fetl under the category of being a protocol RTT model
{Searle, 2010). The curriculum prescribed a specific intervention for all students
who exhibited similar problems and fell below an established districtwide (or
statcwide) benchmark. All students were assessed on mathematical concepts
connected to their grade level, and students who presented the same areas of
difficulty were placed in a small Marh Navigaror group. This group of students
was taught a 20-session module by the researcher. The rescarcher was {rained and
monitored for fidelity of implementation, to ensure that the intervention was used
appropriately and accurately. Tiered Intervention consisted ol monitoring student
progress using ongoeing data collection and assessment, which also occurred while
the researcher taught the Nevigator modules (through checkpoints. and pre- and
post-tests) (Azzam, 2007).

“In the gradual journey toward mathematical understanding, students may
experience difficultics that require intervention,” (Berkas & Pattison, 2008). 1t
was the responsibility of the teachers and schools to ensure that students were
able to tackle those difficulties, and become mathematically talented students.
Intervention strategies provided a guide to help make that goal possible. Tiered
Intervention was introduced to support and fiil in students™ academic gaps, which

ultimately helped students succeed as mathematicians.



Backpround of Mathematics Navieator

When compared to other countries in the twenty-{irst century, the United
States had a deficit in mathematical knowledge. Ultimately, students were falling
further and further behind in math, and it was critical for students {o accelerate in
order to keep pace with the rest of the world (“Math Navigator Research,” 2009).
As a result of this crisis, Mathemeatics Navigator was a program developed in
collaboration with the Shell Cenire in England to help support siruggling students
(Math Navigator Implementation, 2009). The curriculum was designed 1o help
address the needs of students who were at grade level, but were having difficulty
keeping up with the rest of the class.

The Math Navigator curriculum was an intervention program designed to
target specific gaps and misconceptions that students needed to correct in order 1o
be successful in math. The curriculum was a highty flexible, rescarch-based
program that could be used in eiementary, middic. and early high schools (*Math
Navigator Research,” 2009). The philosophy of the curriculum was not to revisit
or repeat initial teaching, but to focus on revising misconcepiions or errors in
students” mathematical thinking. The purpose was to lérgct and identily
misconceptions, build on prior knowledge, target specific math concepts.
encourage problem solving, provide a language-rich environment, teach students
to be betier learners of mathematics, and offer instructional support (Phillips,

2008).



The term misconceplion meant a misapplication of a rule or procedure, an
over or under generalization, and/or an alternative interpretation of a situation
{Phillips, 2008). A common misconception that students had was that it was not
possible to subtract a arger number from a smaller one. This rule seemed true,
but ultimately, was incorreet (if the student thought of ncgative numbers).
Misconceptions were caused in part due to the lack of meaningful discussions in
the classroom, and Navigaior developed an opportunity for students and teachers
to hold meaningful discussions that corrected the students’ misconceptions.
Students who were identified as Tier I or Tier 1T commonly approached
mathematics with a flawed or incomplete knowledge of the concepts, and were
the most at risk of not meeting standard. The goal of the Marh Navieator
curricudum was to help repair the misconceptions of these tier-leveled students,
and not just reteach the elassroom math curriculum. “Researcly shows that
students who are taught by repairing misconceptions retain their learning over
lime” (*Math Misconceptions,” 2012),

The Navigator program was designed to work with any school math
curriculum, and it was intended to enhance (not replace) the grade level
curriculum. It had the ability to be used during school hours, in tutoring, after
school, on the weekends, or in summer programs (Math Navigarior
Tmplementation, 2009). America’s Choice developed 18 stand-alone modules,

and each module had a logical progression of 20 sessions that were scquenced and



consisted of careful, thought-out scaffolding (“Math Navigator Rescarch,” 2009).
Fach session was intended to take 30 to 45 minutes outside the regular math class.
Modules were not designated by grade level, so any student who needed the
support could be part of a module. Once a student demonstrated mastery of the
targeted concepts, they exited the program.,

One of Math Navigaror’s main premises was Lo develop a language-rich
environment. Building mathematical vocabulary in the classroom was very
important, but often neglected. For ELLs, it was exceptionalty important for
students to build thelr academic language, and words needed 1o be lcarned and
used in context. The Navigator curriculum provided teachers with support to usc
deliberate strategies for clarifying word meanings and provide oppertunities for
ELLs to use mathematical vocabulary, While using the Navigator curriculum,
“students, including ELL students, are encouraged to make their learning visible
to the larger group. When learning becomes visible to others, understanding will
orow and ideas can be connected” (*Math Navigator Research,” 2009). The
curriculum also provided instructional support for teachers with ELLs in the
classroom. Throughout the sessions, ELL Notes were listed to help guide a
teacher’s instruction, As an example, in the Place Value: From Decimals to
Billions Instructor Edition (2006), it stated in session six, “Make sure your
students know the terms ‘estimate” and “estimation,” Consider using a word wall

or posters with pictures, symbols, and simple definitions that students can refer to
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daily.” Instructor editions of each module provided multiple suggestions on how
to support ELL math students.

The Math Navigator assessments included: screeners, which helped
identify which modules were needed and which students needed the module; pre-
and post-tests, which confirmed a students’ need for & module and was the
starting point from which progress was measured with the post-test; and progress
monitoring and checkpoints. America’s Choice worked with its asscssment
partners the Shell Centre in England and the Australian Council of Educational
Research to develop their assessments, and all items were used in various
psychometric studies to conlirm their reliability and validity (Math Navigator
Implementation, 2009),

A variety of schools and school districts were using Aarh Navigator as an
intervention curriculum to help improve students” understanding of critical
mathematical concepts. A Mississippi clementary school showed a 41 percent
gain from pre- to post-test on two modules used with students. The modules were
provided during summer school (*Math Navigator Results,” 2012). Special
Education students at an elementary school in Florida made significant gains, and
one-third of the students passed the state test (while 75 percent exceeded
cxpectations by making a year's growth of progress). Likewise, 100 percent of
general education students at the same elementary school who were taught

Navigator passed the state test. When teachers and students were interviewed



about the program, positive results were found. A student at Tylertown Upper
Flementary in Mississippi said, “1 like math right now because somebody knows
how to do it, and can teach me an casy way to do it”™ (“What People.” 2012).
Similarly, a teacher at Chets Creck Elementary in Florida noticed how excited
students were after attending Navigator class. and that they were able to hold
classroom conversations that were not possible six days earlier. Students’
enthusiasm for mathematics increased in the regular classroom as a result of their
attendance in the Navigator class.

The ultimate goal ol Math Navigator was to help students succeed in
mathematics; and it was a curriculum that could be implemented in different ways
in different schools. 1t was up lo each school to determine the best method that
worked for their school, their schedule, and their students’ needs.

Sueecsted Strategies to Support Fnglish Language Learners

American socicly was becoming increasingly diverse year afier year, with
at feast ten percent of the population speaking a primary language other than
English as of 2009 (Kyounghee & Hoover). The rapid growth in the ELIL
population had heightened awareness of issues for ELLs in states, districts, and
schools. As a result of this growth, accommodations needed to be offered for
ELLs in the teaching and assessment of math, science, and reading/language arts
(Willner, Rivera, & Acosta, 2009). The use ol language in mathematics was quite

important, and teachers faced new challenges to ensure that mathematical
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language was explicitly taught, in order for all students to be successiul.
Mathematics could be described as having its own language, and “one might say
that. for an ELL, the mathematics classroom is a domain in which three
‘languages” intersect” (Cirillo, Bruna, & Herbel-Eisenmann, 2010) — the three
languages were: a student’s first language, English as a second language, and the
mathematical language.

I 1994, the Improving America’s Schools Act (IASA) required that all
cducators develop aligned standards and assessments that applied to all students,
including ELLs. Likewise, the NCLB Act required that states include FLLs in
content assessments. The original Individuals with Disabilities Act (IDEA) of
1975 required that accommodations be made to support students with disabilitics.
and it was extended to include assessment support for ELLs in the mid-1990s
(Willner et al., 2009).

A variety ol suggested strategics were developed and presented (o
teachers, to help them support ELL students in their classrooms. The first
strategy suggested was to provide small group opportunities and chances for
cooperative learning. Students needed to be given opportunities to talk and share
in small groups, which could help create productive discussion. Allowing
students to turn to a partner and answer a question belore sharing out was
considered an cffective conversational technique because it provided ELLSs (and

all students) with an opportunity to participate and practice their language skills in
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a comlortable environment (Echevarria, Vogt, & Short, 2010). Grouping students
heterogeneously also promoted language growth of students who were less
proficient, and gave ELLs an opportunity to use and hear the English language
more amongst their peers (Cirillo et al., 2010).

Another suggested strategy was 1o incorporate more visuals, realia, and
mathematical manipulatives into teaching, and provide more hands-on
experiences during math instruction. When appropriate. the use of pictures and
drawings was recommended, and incorporating real objeets (also known as realia)
into teaching could help relate new vocabulary to tangible abjeets (Cirillo et al.,
2010; Kyounghee & Hoover, 2009). Students needed opportunities to see and
touch objects, while also hearing the new vocabulary words, so they could make
connections and remember the vocabulary for the future. Teachers were
encouraged to demonstrate and model new mathematical concepts for ELLs. and
provide manipulatives (basc-ten blocks, fake money, [ractional equivalency
cubes. cte.) so that students were not entirely dependent on the language alone.

The rescarcher’s school read and reviewed the Sheltered Instruction
Observation Protocol (SIOP) to help incorporate appropriate strategies that
supported ELLs in the classroom. According to the STOP maodel, there were cight
main components included: lesson preparation, building background,
comprehensible input, strategies, interaction, practice and application, lesson

delivery, and review and asscssment. Lesson preparation included the planning
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process donc by the teacher, the development of language and content objectives,
the use of supplementary materials (such as manipulatives), and developing and
providing meaningful activities. Building background was valued because it was
important to make connections with students’ previous experiences and prior
knowledge to help develop additional academic vocabulary. Comprchensible
input focused on adjusting teacher speech, modeling tasks for students, and using
multimodal techniques to enhance comprehension. Strategies included using
scaffolding techniques and promoting higher-order thinking skills. Interaction
involved grouping students appropriately for language and content development.
Practice and application focused on the use of meaningful activities and providing
practice time so students could work towards becoming more independent.
Lesson delivery was based on if the teacher met the desired expectations they set
forth for the fesson. And review and assessment included reviewing the
objectives, assessing student learning. and providing feedback to students
(Echevarria, Vogt, & Short, 2008).

The Russian psychologist, Lev Vygotsky, introduced the idea of the zone
of proximal development (ZPD)). The ZPD was defined as “the distance between
the actual developmental level as determined by independent problem solving and
the level of potential development as determined through problem solving under
adult guidance or in collaboration with more capable peers”™ (Iddings, Risko, &

Rampulla, 2609). Vygotsky developed an analogy to assist in understanding ihe
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concept of ZPD. A fruit farmer assessed his harvest, and he considered not only
the fruit that had already matured, but the fruit that was still maturing: likewise,
ZPD was different than the zone of actual development (the zone in which
chifdren managed all actions independently) because it included the activities that
students could not yet do on their own, but would eventually be able to master as
aresult of modcling, assistance, and guidance by the teacher or other peers
{(Zaretskii, 2009). Teachers provided students with engaging activities, and
assistance was offered to bring about the next phase of development (or ZPD).
These activities were deliberate, supported students™ understanding, and helped
them work through misconceptions to develop new understanding. Thus, the idea
of using scalTolding techniques could be argued to have begun with Vygotsky.

As stated previously, language playved a large and important role in
learning mathematics. Math had its own symbols. which formed a written
language, and was conlusing to many, not just ElLs. Mathematical language was
lcarned almost entirely in school, and often not spoken at home; thus, some
referred to it as a foreign language i compared to everyday communication
(Cirillo et al.. 2010). Echevarria, Vogt, and Short (2010) discussed the
importance of spending a significant amount of time teaching the vocabulary
required for understanding math concepts. They suggested that word walls and
posters be hung around classrooms, explaining math processes, commonly used

terms, and different mathematical operations. They also encouraged teachers to
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be clear in their expectations of students, and thorough in their instructions.
Teachers should model instructions and provide opportunities for students to
gradually become independent. Student talk and teacher talk needed to be
balanced in order to promote meaningful language learning experiences for ELLs.

When you teach students how to participate in classroom conversations ...

you give them the tools they need to practice with language skills that

enable them to back up claims with evidence, be more detailed in their
observations, use persuasive language compellingly in arguments, and
compare points of view. with the result being academic achicvement and

school success™ (Echevarria et al., 2010).

The ELL Accommodations Rescarch Team at The George Washington
University Center for Equality and Excellence in Education (GW-CELE) also
created an FLL Accommodations Database to highlight research and good
practices [or implementing appropriate assessment accommodations for ELLs.
Some accomniodations included: providing a picture dictionary to students.
providing written directions in their native language, reading directions and test
items aloud, simplifying directions, using a tape recorder to record test responses,
and much more {*1:1.1, Accommodations,” 2012).

The ultimate goal {or teachers was Lo develop independent, success(il
students. English language learners needed lo be given opportunities to become

those independent, successful students through a gradual release of responsibility.



Students needed to be provided with increasingly independent experiences
through explicit teaching and modeling, guided practice, practice and application,
and independent work time (similar to Vygotsky’s recommendations involving
ZPD). Teachers could meet this goal by xusing the suggested strategies for all
students, including and particularly for ELLs.
Summary

Students in the United States were struggling to keep pace with the rest of
the world, particularly concerning the area of mathematics. Intervention
strategics were developed to help districts, schools, and teachers find appropriate
witys to support students and ELLs. The goal of intervention was to provide
students with strategics that would help them become more independent and take
responsibility for their learning. Likewise, strategies to support ELL students
(such as providing smail group and collaborative learning opportunities, using
visuals and realia, and making assessment accommodations) were incorporated
duc 1o the increase in the ELL population. The purpose of using LLL strategies
wag similar to intervention — to gradually release responsibility and promote
independence. Russian psychologist, Lev Vygotsky, developed the concept of the
zone of proximal development, which informed teachers of their ability to help
scaffold lessons, and break down complicated tasks into parts and work with cach
part separately. The Navigator curriculum provided a varicty of scaffolding

strategies which supported Vygotsky’s idea to help build and move students
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through the next phase of development, eventually ensuring that they become
independent learners. The Marh Navigafor curiculum was considered a Tier 11
intervention curriculum that attempted to produce independent, responsible
mathematical students. It targeted specific gaps and misconceptions that needed
correcting, in order to help students succeed. Additionally, it provided
suggestions on how to support ELLs ina language-rich environment. The
researcher conducted the study to determine i Math Navigaror helped sixth grade

students. as well as sixth grade ELL students, succeed and pass the math MSP.
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CHAPTER 3
Mecthodology and Treatment of Data

Introduction

The researcher reviewed the math Measurements ol Student Progress
(MSP) scores of all sixth graders at Panther Lake Elementary. In the spring of
2010, 37.2% of the sixth grade class did not meet standard on the math MSP.
Panther Lake Elementary implemented two new curriculums designed around
Tiered Intervention (T1) in September 2010. The rescarcher’s colleague taught
the Tier 111 curriculum, AMarh Trizunphs; while the researcher taught the Tier 11
curriculum, Marh Navigator. The purpose of the project was to find out if sixth
grade math MSP scores improved as a result of the new curriculum.
Mecthodology

The investigator used a modified true experimental design to conduct the
project. The control group took the sixth grade math MSP in spring 2010, while
the treatment group took the math MSP in spring 2011, The treatment group. that
took the MSP in 2011, received 30 minutes of extra instruction (in addition to
their core math curricalum) in Math Navigator, five times per weck. The author’s
goal was to determine if the 2011 sixth grade students” MSP scores increased as a

result of the additional math instruction.



For the Special Project, data were collected from sixth grade students
attending Panther Lake Elementary in Kent, Washington. The rescarcher used a
convenience sampling bascd on the sixth grade students who were currently
enrolled at Panther Lake Elementary. These students were assumed to be ready
for sixth grade, based on their classroom teachers passing them (and not holding
them back another year) al the end of the previous school year.

According to the Office of Superintendent of Public Instruction {OSPI),
Panther Lake Elementary was a school with 73.4% of its population on [ree or
reduced-price meals. English Languape Learners (ELLs) made up 34.8% of the
575 student population. The ethnicities of the students at this school consisted of:
American Indian or Alaskan Native (0.3%), Asian or Pacific Islander (23.1%),
Black (17.9%), Hispanic (23.3%), White {29.0%), and two or more races (6.3%)
(“Panther Lake,” n.d.).

In spring 2010, there were 78 sixth grade students enrolled at Panther
Lake (30 females and 48 males). All sixth grade students were given the math
MSP. In spring 2011, 88 sixth grade students were enrolled at Panther Lake (45
females and 43 males). All 88 sixth graders were given the math MSP,

The sixth grade students from the 2010-2011 school year were placed nto
catcgories, depending on their math MSP score from the previous year. The three

categories were: Tier I, Tier H, and Tier [Tl The students who were categorized
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as Tier 111 were placed in a class where Marh Triwmphs was their core curriculum
instead of College Preparatory Mathematics (CPM). All of these students had
the same math teacher for their core math instruction.  Students who were
categorized as Tier I1 students were taught the CPM curriculum by their
classroom teacher for 80 minutes, plus an additional 30 minutes every day of
Math Navigator, which was taught by the researcher. Tier I students were
instructed using the CPM curriculum for 80 minutes per day only.

The control group data consisted of all sixth grade student data because
Tiers had not been determined until the 2010-11 school year. The treatment
group data did not include Tier 1T student data because they received a different
core curricutum than was studied by the Special Project.

The author of this Special Project and instructor of Math Navigator for
Tier 11 sixth grade students, had been a teacher for [ive years. and had a
bachelor’s degree in Elementary Education. The researcher had taught second
and fifth grade; and was the Librarian, Technology Specialist, and ELL
(Interventionist) teacher at Panther Lake Elementary.

The rescarcher was also part of a T1 cohort, which nict once a month
throughoui the school year to discuss curriculum, data, and new information. The
feam consisted of Panther Lake’s principal and vice principal; classroom teachers

who were teaching Maih Trivmphs to Tier l1 students; and two ELL



teachers/Interventionists (one being the rescarcher), who were teaching Math
Navigator to Tier IT students.
Instruments

The instrument used to gather data was the math MSP. The MSP was
Washington State’s exam given to all students in grades three through eight.
According to OSPI, the goal of the MSP was to measure student progress, and the
math MSP was tested each May, and took one school day to complete
(“Measurements,” 2012). The MSP measured students’ performance against a sct
of learning standards, not against their peers; and because the test was based on
Washington’s statc learning standards, it remained valid and reliable every year,

The MSP was implemenied in response to the state’s Education Reform
Law of 1993, which required that all students in public schools be tested annually
(including students with disabilitics and limited English proficicney), based on the
state’s learning standards — the Essential Academic Learning Requirements
(FALRs). The MSP also fulfilled the requirement of the federal No Child Lelt
Behind (NCLB) Act (“Frequently Asked,” 2012).

The Office of Superintendent of Public Instruction ensured that the test did
not contain any cultural bias by having each question go through an extensive
analysis by a Bias and Cultural Faimess Commitlee of specially trained educators

and community members before being added to the test. Each question was also



piloted with students in order to determine whether it posed difficulty for students
from different backgrounds (“Frequently Asked,”™ 2012).

Tests were scored by trained scorers, who were monitored closely by the
Data Recognition Corporation. The scorers were monitored daily to make sure
that their scores met the criteria of “accuracy and consistency sct by Washington
educators”™ (“Frequently Asked,” 2012). Open-ended items were scored based on
a list of specific steps in order 1o ensure that the scoring process provided valid
and reliable results.

Design

The rescarcher used a modificd true experimental design. The specific
design used was a posttest-only control group design: however it did not involve
random sampling. The rescarcher compared sixth grade spring 2010 math MSP
results to spring 2011 math MSP results. to determine if Mearls Navigaror helped
increase MSP scores.

According to Gay, Mills, and Airasian {2009), the internal sources of
invalidity that were controlled in the study were: history, maturation, testing,
instrumentation, regression, selection, and selection interactions. The source of
history was controlled because the study was conducted using two separate sets of
MSP scores. There were no unexpected events that occurred that would have
alTected the results of the study {rom spring 2010 to spring 2011. Maturation was

not a threat to the validity of this study beeause each sct ol MSP scores were
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taken from sixth grade students in the spring of cach school year. It was assumed
that both groups of sixth grade students were at the same level of maturity when
they took the assessment. Testing was controlled because the students from both
groups had the same experience with previous MSP assessments. During both
school years, students received instruction to help prepare them for the test.
Instrumentation was not a threat because the MSP assessment was considered
reliable by the statc of Washington. The math MSP asscssed students on what
they were expected to know in mathematics at the sixth grade level. Regression
was not a threat because the researcher used all sixth grade student data, no matter
if they were extremely high or extremely low scorers, Similarly, selection was
controlied because all sixth grade student data [rom the spring 2010 math MSP
and the spring 2011 math MSP was included in the study. ft was assumed that
both groups of students were at the same level of maturity and held the same
characteristics. Selection-maturation interaction was controlled by collecting data
[rom sixth grade students in both school years. It was assumed that students
matured at the same rate in both school vears, and both groups were instructed by
the same sixth grade tcachers in mathematics.

The external sources of invalidity that were controlled in the study,
according to Gay ct al. (2009), were prefest-treatment interaction and multiple-
treatment interference. Pretest-treatment interaction was controlled because there

was no pretest given in the study. All students were assumed to have the same
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experience with the postiest (the MSP assessment). Both groups were taught
similar test preparation tips, and were prepared for the assessment, due to taking
similar assessments in third, fourth, and {ifth grade. Multiple-treatment
interference was not a threal because students who were instructed using the Maih
Trimphs curriculum were not included in the analysis. These students received a
Tier 11T curriculum that was not reviewed thoroughiy in this study; thus, their
math MSP scores from spring 2011 were climinated front the analysis.

The one source of invalidity that poscd a threat to this study was mortality
(Gay ct al., 2009). However, mortality was not a threat to the study because data
was only collected from the students who were present at the time the math MSP
was given in both 2010 and 2011, All students who were involved in the
treatment group of the study received the full benefit of Marh Navigator.
Procedure

At the beginning of the 2010-2011 school year, the TT cohort met to
determine students’ placement within the three Tiers of Intervention. The three
Tiers were: Tier I (students considered to be at or above grade level, who scored
400 or more on the math MSP): Ticr 11 (students who were considered to be
slightly below grade level, who scored between a 375 and 399 on the MSP); and
Tier 111 (students considered to be two or more years below grade level, who
scored lower than a 375 on the MSP). Once students were categorized into Tiers,

a class list was generated for the Tier HI instructor’s Meath Triumphs class,




consisting of 24 sixth grade students. These students were taught using the Marh
Triumphs curriculum for 140 to 165 minutes per day.

In order to develop the Marh Navigator groups that the researcher taught.
the sixth prade classroom teachers administered the National Sereener VI test,
provided by the Math Navigator curriculum. At the beginning of the year,
vanther Lake Elementary received 16 modules from the Maih Navigator
curriculum. Out of those 16 modules, the sixth grade modules were: Place Value:
From Decimals to Rillions, Multiplying Multidigit Whole Numbers,
Understanding Division, Understanding Fractions, Understanding and Reading
Word Problems. Mecasurement, Beginning Patterns, and Beginning Data and
Probability (Math Navigator Inplementation, 2009, p.7). Once students
completed the sereener, the data were analyzed to determine which module should
be taught {irst, due 1o the highest siudent need.

Upon looking at the data, the sixth grade teachers and the researcher
agreed that the first module needed was Place Value: From Decimals to Billions.
The group of teachers generated two class lists, consisting of seven students who
would come to the library for the first half hour, and ten students who would
come to the library for the sccond half hour. The researcher read through the
Math Navigaior curriculum, and developed SMART Notebook slides to
accompany the instruction for cach lesson. Each module in the curriculum

consisted of 20 sessions. The author tooked over cach session, and developed
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support materials to help teach each session. The Notebook slides consisted ol
suggested questions the curriculum posed for the teacher to ask students,
definitions of vocabulary words, and pictures/visuals to help students make
connections between words and mathematical concepts. Appendix I included
examples of Notebook slides used with the [irst module the researcher taught to
sixth grade students. The slides helped the rescarcher scatTold instruction, and
gradually release responsibility and learning to cach individual student (similar to
Vygotsky’s theory of the zone of proximal development). The researcher taught
the same 30-minute lesson twice cach day.

On October 4, 2010, Tier I sixth grade students began coming to the
library to be instructed in Marh Neavigator for 30 minules cach day. The [irst
session consisted of a pre-test, which was administered by the investigator (to be
reviewed against the post-test in session 20). The Place Value: From Decimals to
Billions moduie lasted until winter break {the middle of December).

Once students and teachers returned from winter break in carly January,
the sixth grade teachers and the researcher met to determine the next module to be
taught to the Tier IT students. The module which showed the most need was
Understanding Fractions. The teachers developed two class lists, one consisting
of 11 students, and one consisting of 10 students. Somc of the students who came
to the researcher for the first module were assigned to come again for the second

module; however, the class lists varied slightly, depending on which students in
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sixth prade needed the most help with that math concept. The investigator
developed SMART Notebook slides to accompany cach session; and the second
Math Navigaror module was taught for 30 minutes per day, twice a day. This
module ended in the middle of April.

For the last few months of the school year, the tcachers met again to
determine the final module to be taught. They decided that the Understanding and
Reading Word Probiems module would be the most appropriate module to teach
next. Thirteen students were assigned to the first group, and 13 students were
assigned to the second group. The author read through the Ml Navigator
curriculum, developed SMART Notebook slides for cach session, and taught the
module until schoel ended in June.

Throughout the 2010-2011 school year, the T1 cohort continued to meet
every month to analyze data, and discuss curriculum and new information. The
researcher also attended a Marh Navigaior districl {raining in January, to help
incorporate the Assessment and Reporting Online System (ARQ) website into
tracking and analyzing data of alt Marh Navigator students.

Treaiment of the Data

The researcher used a t-test for independent groups, using the STATPAK
sofiware. available through Macromedia Dircetor (1999). Two sets of math MSP
scores were compared to determine if the students that received additional math

instruction in Marh Navigaror during the 2010-2011 school year improved their
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MSP scores in comparison to the 2010 sixth grade students who had not received
the enhanced math curriculum. A second i-test was conducted using just ELL
student math MSP scores as well.
Summary

The investigator designed this project with the purpose of determining if
sixth grade math MSP scores increased as a result of implementing the Math
Navigator curriculum for Tier 11 students. The rescarcher used the experimental
method to compare sixth graders from the 2009-2010 school year to the 2010-
2011 school year. Students from the 2010-2011 school year were instructed in
their core math curriculum (CPM). with an additional 30 minutes of Math

Navigator taught by the researcher cach day.




CHAPTER 4
Analysis of the Data
Introduction
According to the annual Washington state assessment, known as the MSP,
sixth grade students at Panther Lake Elementary were not meeting standard in
mathematics. English language learners were also not meeting standard on the
state tesl. Overall, students were not making appropriate growth every year, to
help them succeed in the future. The author conducted the Special Project in
order to determine if the Tier II math intervention curriculum, Math Navigator,
was an effective strategy to help students succeed in mathematics. The author
analyzed MSP tests scores for a control and treatment group, to determine
significance for p > .05, .01,.001. The author reviewed the data for all sixth
grade students, as well as LELLs.

Deseription of the Environment

The project was conducted during the 2009-10 and 2010-11 school years.
It included sixth grade students who attended Panther Lake Elementary, and who
had taken the math MSP. It included both native English speakers and ELLs.

The investigator was a teacher at Panther Lake Elementary in the Kent
School District. The Maih Navigator currictlum was an intervention program
provided by the school district to all elementary schools. The curriculum was

used in prades three through six, although the investigator used sixth grade data
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for the study. The materials included with the study were: consumable
workbooks. teacher manuals for cach module, skill cards, pre- and post-tests, the
ARO website, SMART Notebook software, and the math MSP results.

The control group consisted of all sixth grade students because Tiers had
not been determined until the 2010-11 school year. When data were collected
from the treatment group, the rescarcher did not include MSP scores from Tier Hi
students because they reccived a different core curriculum than was studied by the
Special Project.

Hypothesis

Sixth grade students, including English Language Learners (ELLs), who
were identificd as below grade level in math, were instructed using a targeled
math intervention curricutum, which resulted in increased scores on the math
MSP. This occurred because they were receiving additional instruction that
specifically met their nceds.

Null Hypothesis

Sixth grade students, including ELLs, who were identificd as below grade
leve! in math, were instructed using a targeted math intervention curriculum,
which resulted in no significant change to scores on the math MSP. Signilicance

was determined for p > .05, .01, .001.



Results of the Study

The investigator collected math MSP scores for all sixth grade students
from spring 2010 and spring 2011 assessments. In Table 1. the control group was
known as Pre-Navigator Math 2009-10, and the treatment group was Math
Navigator 2010-11. Table 1 displayed the raw scores for each student. It
consisted of an abbreviated list of all student MSP scores. The data was made
available to the researcher through OSPI in the fail of 2010 and fail o 20T1.

Appendix A contained a complete list of the data.

Table 1
Math MSP Scores for Sixth Grade Students 2009-10 and 2010-11

Math Navigator 2010-11 Pre-Navigator Math 2009-10
Student MSP Score Student MSP Score
X1 387 Y1 420
X2 444 Y2 420
X3 456 Y3 387
X63 456 Y76 415
X64 471 Y77 454
X065 471 Y78 462

Note. This was an abbreviated list of sixth grade math MSP scores, Student names were
withdrawn from the data and replaced with X and Y. ‘Test scores from students receiving
instruction i the Tier [T curticuium were not included in the treatment group (Math Navigator
2010-11) data.



The rescarcher conducted a t-test for independent groups, using the
STATPAK software, available through Macromedia Dircctor (1999). Sixty-five
student scores were used in the control group, and 78 student scores were used in
the treatiment group. The t-value determined was 2.81, as well as 141 degrees of
freedom. Table 2 illustrated the complete STATPAK t-test data for all sixth grade

students.



Table 2

1-test for Independent Samples — Sixth Grade Student MSP Data

Statistic Values
No. of Scores in Group X 65

Sum of Scores in Group X 28285.00
Mean of Group X 435.15

Sum of Squared Scores in Group X
SS of Group X

No. of Scores in Group Y

Sum of Scores in Group Y

Mean ol Group Y

Sum of Squared Scores in Group Y

SS ol Group Y

12433043.00

124716.46

78

32191.00

412.71

13478831.00

193440.22

{-Value 2.81
Degrees of freedom 141
X1 X,

Iom=

|[ESEETRTEEY

43515 —412.71

oz

65+78 -2

65 T 78

J(124-3304-3.00 + 13478831.00 ) (_1,_ 1 )

t=2.81
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The t-valuc of 2.81 and 141 degrees of freedom from the t-test for
independent samples was used 1o determine significance for p > .05, .01, .001.
Using Table 3, the author concluded that the hypothesis was supported at both .05
and .01 Tevels: however, the null hypothesis was accepted at the .001 level. The
author determined that the use of Marh Navigator with sixth grade students
benefitted their math MSP scores, and targeted specific misconceptions that
needed correcting. Students who were considered below grade level, or Tier 11
received instruction that specifically met their needs. The t-value would have had
to be 3.36 to show significance for p at the level of .001.

Table 3

Distribution of 1 of Sixth Grade Student MSP Data

P
df 03 01 001
141 1.98 2.61 3.36

The researcher also collected math MSP scores for ELL sixth grade
students [rom spring 2010 and spring 2011, Table 4 displayed the raw scores for
cach student. There were two more ELL students during the 2009-10 schoel year:

thus. providing more scores for the control group.
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Table 4

Math MSP Scores for ELL Students in Sixth Grade, 2009-10 and 2010-11

Math Navigator 2010-11 Pre-Navigator Math 2009-10

Student MSP Score Student MSP Score
X1 450 Y1 442
X2 424 Y2 313
X3 320 Y3 340
X4 284 Y4 403
X5 395 Y5 379
X6 428 Y6 350
X7 419 Y7 376
X8 456 Y8 355
Y9 304
Y10 321

Note. Student names were withdrawn from the data and replaced with X and Y. Test scores from
students receiving instruction in the Tier 1T curricufum were not included in the treatment group
(Math Navigator 2010-11) data.

The researcher conducted a sccond t-test for independent groups, using the
STATPAK software. Fight student scores were used in the control group, and 10
student scores were used in the treatment group. The t-value determined was
1.56, and 16 degrees of freedom. Table 5 illustrated the complete STATP AR 1-test

data for all ELL sixth grade students.



Table 5

t-test jor Independent Samples — Sixth Grade ELL Student MSP Dara

Statistic Values
No. ol Scores in Group X 8

Sum of Scores in Group X 3176.0000
Mean of Group X 397.00

Sum of Squared Scores in Group X
SS of Group X

No. of Scores in Group Y

Sum of Scores in Group Y

Mean of Group Y

Sum of Squared Scores in Group Y

1288038.00

27166.00

1300341.00

SS of Group Y 16552.10
-Value 1.56
Degrees of freedom 16

X - X?,

JEES) ()

397.00 — 358.30

1288038.00 + 1300341.00 ~
J(£288080.00 4 130034100 ¢

+ 15)

oo =

t=1.56
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The t-value of 1.56 and 16 degrees ol freedom from the t-test for
independent samples was used to determine significance for p > .05, .01, .001.
The investigator reviewed Tabie 6 and concluded that the null hypothesis was
accepted at .03, .01, and .001 because therc was no significant difference between
the two groups of students. However, after reviewing p > .10 and .20, the
investigator found significancc at .20. The investigator determined that the use of
Math Navigaror with ELL sixth grade students was benelitling their MSP scores,
and was beginning to target misconceptions that nceded correcting. The t-value
would have had 1o be 2.120 to show significance for p at the level ol".03.

Table 6

Distribution of 1 of Sixth Grade FELL Student MSP Data

df 20 A0 03 01 001
120 2.92% 4,015

Findings

The author of the Speeial Project found that the nuli hypothesis was
rejected at .05 and .01 for all sixth grade students. The hypothesis was thus
supported. Students at Panther Lake Elementary were receiving instruction in a
Tier 1T intervention curriculum that did show significance for student math MSP
scores. More students were meeting standard on the annual state assessment as a

result of using Math Navigaior.

I
[}



I'he author also found that the null hypothesis was accepted for p > .05,
01, and .001, when reviewing ELL student MSP scores. The hypothesis was not
supported. The author did, however, find significance at p > .20, meaning that
there was a positive increase in math MSP scores of English Language Learners
at Panther Lake as a result of using the Math Navigator program. At .20, the
hypothesis was supported for ELLs. The author determined that the curriculum
was benclitting FLLs" mathematical fearning, and could continue to support and
increase their MSP scores after additional years using the program.
Discussion

The Math Navigator curriculum was an intervention program desi gned to
targel specific misconceptions or gaps that students needed to correct in order to
be successtul in math (Phiflips. 2008). The resuits ol this study concluded that
sixth grade students benefitted {rom the use of the intervention program. This
was consistent with the results found in Chapter 2. where multiple schools around
the country saw positive outcomes after using Navigator. A Mississippi
clementary school showed a 41 percent gain [rom pre- to post-test on two
modules used with students (“Math Navigator Resuits,” 2012). Likewise, a
school in Florida made impressive gains, where one-third of their Special
ducation students passed the state test (and 75 pereent exceeded expectations by

making a year’s growth ol progress). The use of the curriculum showed
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significance in sixth grade math MSP results at Panther Lake Elementary,
including ELL scores (at p > .20).

The program promoted the development of a language-rich cnvironment,
which was able to support and help ELLs succced. Unfortunaicly, the Math
Navigater results discussed on their website did not share ELL data, but rather all
student data and special education student data. The author determined that the
curriculum was supporting ELLs; however, it would be beneficial to continue to
use the program in future years. This data could then, additionally, be used to
conclude that it was an appropriate intervention curriculum that improved
assessment scores [or Hnglish Language Learners.
summary

The author developed the Special Project in order to determine if Marls
Navigator, a Tier Il math intervention curriculum, was effective in helping sixth
grade students succeed in mathemaltics. Math MSP scores were analyzed (o
determine significance for p > .05, .01,.001. Data were reviewed for all sixth
prade students. as well as ELLs.

The author found that the null hypothesis was accepted at the .001 level
for all sixth grade data. The hypothesis was supported at .05 and .01. I'rom these
findings. the author concluded that Navigator did benelit sixth grade student MSP
results, and helped target specific gaps in their knowiedge that needed to be

addressed and corrected, in order to help them succeed in mathematics in the
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future. The author also found that the null hypothesis was accepted at .05, .01,
and .001, when reviewing the ELL student data. However, the hypothesis was
supported for ELLs, when looking further at p > .20. 1t was determined that Marh
Navigator showed significance in helping ELL students succeed on the sixth
arade math MSP assessment. The investigator concluded that additional rescarch
should be conducted to determine how Navigator could consistently benefit

English Language Learnces in the future.
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CHAPTER 5
Summary. Conclusions and Recommendations

Iniroduction

The Special Project was conducted during the 2009-10 and 2010-11
school years. It took place at Panther Lake Elementary in Kent, Washinglon.
Students were placed into Tiers. or levels, to provide more appropriate
mathematical instruction that met their specific needs. Tier IT sixth grade students
were instructed using the core math curriculum, as well as an additional 30
minutes cach day using the intervention curriculum titled Math Navigaior. The
investigator was the instructor for Navigator. The investigator reviewed and
analyzed data taken from the annual math Measurements of Student Progress
(MSP) assessment. Data was collected from the math MSP that sixth grade
students took in spring 2010 (the control group, which had not received additional
instruction in Marh Navigaror), and spring 2011 (the treatment group). The
purpose of the study was to determine il using Math Navigator with sixth grade
students hefped increase math MSP scores. The investigator also analyzed data to
determine if there was a significant change in the MSP scores ol English
Language Learners (ELLs). Significance was determined for p > .05, .01, .001.
Summary

The Special Project included the traditional five chapter formal fora

thesis. Chapter 1 discussed how students in the United States were falling further
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and further behind in mathematics when compared to other students around the
world. Mathemalics was a {ield that continually provided new jobs and
technojogics, and students needed to be proficient in order to suceced in the
future. According to the annual MSP, students at Panther Lake Elementary were
not meeting Adequate Yearly Progress (AYP) in mathematics. English Language
Icarners were also not meeting standard. The purpose of the project was to
determine if Math Navigaror was an effective intervention curriculum (o usc with
sixth erade students, including ELL students. The intervention program was
delivered during the 2010-11 school year to sixth grade Tier 1T students, for 30
minutes cach day. The researcher used data from two spring math MSP
assessments, taken in 2010 and 2011, to determine if there was a significant
change in MSP scores as a result of using Navigator.

Chapter 2 reviewed literature that the researcher selected for the Special
Project. The author rescarched three main arcas for the study: the use of Tiered
Intervention (TT) in the classroom, the background information found on the
Navigator curriculum, and suggested strategics that could support LLL students in
the classroom. Ticred Intervention (also known as RTT) was implemented to
provide a wider range of general education options (o use with students who were
not at grade level, The goal of TTwas to support and [ill in students” academic
paps, which could help them become more independent and succeed in the future.

The Math Navigaior program was developed as an intervention curriculum that
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could be used for TT. Its purpose was (o target specific gaps and misconceptions
that students nceded to correct in order to be suceessful in math. The curriculum
provided 18 stand-alone modules, cach consisting of 20 scssions. Lo use with
small groups of students. Students could participate in one module. but possibly
skip another, depending on the individual misconceptions each student possessed.
The Navigator curriculum inctuded suggestions on how to support ELL students
in their instructor manuals for each module. Multiple schools and distriets around
the couniry were finding success as a result of using Math Navigator. As a result
of the population of the United Stated becoming more diverse year afier year,
accommaodations needed to be offercd for ELL students. Mathematics was often
considered to have its own language, consisting of numbers, letiers, cquations,
cte. Mathematical language was difficuli for ELL students to comprehend, and
support nceded to be provided to help all students understand the concepts taught
in class. Supgested strategies o use with ELLs included: providing opportunitics
for students to work in small groups; using visuals, realia. and manipulatives for
more hands-on experiences; building background knowledge: modeling; and
scalTolding instruction. The idea of scaffolding instruction to help assist students’
learning originated from Russian psychologist Vygolsky’s concept of the zone o {
proximal development. The Navigator curriculum supported Vygotsky's idea and
the goal was to gradually relcase responsibility to the student, to ensure that they

would be successiul in their future work with mathematics.
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Chapter 3 noted the methodology and treatment of the data that was
coliected. The author used a modified true experimental design to conduct the
Special Project. The specific design used was a postiest-only control group
design: though, it did not involve random sampling. The control group took the
math MSP in spring 2010, and the treatment group took the MSP in spring 2011.
The treatment group consisted of students who received 30 minutes of additional
instruction in Ml Navigaior, in addition 1o the core math curriculum. The
treatment group data did not include Tier 111 students because they received a
different core curriculum than was studied by the project. The researcher was the
instructor of the Tier 11 curriculum. The instrument used to gather data was the
math MSP, which was given annually in the state of Washington. One source of
invalidity that posed a threat to this study was mortality; but, this was controelled
because data was only collected from students who were present at the time the
math MSP was given. All students in the treatment group received the full benelit
of the intervention program, Using math MSP scores. the researcher used a t-lest
for independent groups. The purpose ol the study was 1o determine if students
who received additional math instruction in Navigaror improved their MSP scores
in comparison to students from 2010°s MSP assessment. A sccond t-test was
conducted to determine if the curriculum benefitted ELL students’ math MSP

geores as well.
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Chapter 4 discussed analysis of the data and the results of the study. The
author found that the null hypothesis was accepted at .001 ol p for all sixth grade
students. The hypothesis, however, was supported at .05 and .01. Tt was
determined that the use of Navigaror with sixth grade students benefitied their
MSP scores. and students received instruction that specifically met their needs.
The author also found that the null hypothesis was accepted at .05, .01, and 001
for sixth grade ELL students. The hypothesis was supported at .20, showing a
difference in math MSP scores for ELLs who had been instructed using the Maih
Navigator curriculum. The Special Project found thal the curriculum was
benefitting ELL students and targeting misconceptions that necded to be
corrected, but the author determined that additional research shoutd be done on
how Navigaror could consistently support ELLS.

Conclusions

After reviewing the results of the study, the investigator concluded that
Math Navigator was an effective curriculum that supported sixth grade students in
meeling standard on the annual MSP test. It provided students with instruction
that specifically met their needs, and corrected misconceptions they previously
had. And the Navigator program did provide some benefit for ELL students.
There was no significant difference in MSP scores [or ELL students at .05, .01,
and .001: but, there was significance at .20. These findings helped the author
determine that the curriculum was working to meet the needs of students whose

~
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[irst language was onc other than FEnglish. Ultimately, the Mar Navigator
curriculum was a helpful intervention for students, including English Language
Learners.

Recommendations

The researcher recommends that additional students, grade levels, and
classes be studied to help determine the significance of Marh Navigator.
Additionally, ELL student data should be studied throughout an entire school
district. to get a better picture of the overali effect it has on ELL test scores. The
Math Navigator curriculum should be reviewed after additional years of teaching.
The researcher conducted the study after the first year of implementation, and
additional training and materials might be provided to help support teachers in
their instruction of the curriculum. Finally, the rescarcher vecommends that the
teachers of Navigaior, as well as the curriculum developers, include additional
ways to help support ELLs. The curriculum should develop additional stralegies
that are embedded throughout the teaching of each module. becausc they can
benelit all students (not just ELLs). As suggested in Chapler 2, the curriculum
should also provide manipulatives that can be used during instruction and
practice, so students can relate new vocabulary and concepts to tangibie objects

(Cirillo et al., 2010, Kyounghece & Hoover, 2009).
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APPENDIX A

Tabic 1 — Complete List of Data

Math MSP Scores for Sixth Grade Studenis 2009-10 and 2010-11

Math Navigator 2010-11 Pre-Navigator Math 2009-10
Student MSP Score Student MSP Score
X1 387 Y1 420
X2 444 Y2 420
X3 456 Y3 387
X4 433 Y4 407
X5 407 Y5 454
X6 351 Y6 442
X7 480 Y7 425
X8 419 Y8 376
X9 419 Y9 375
X10 463 Y10 442
X11 450 Y1t 403
X12 491 Y12 379
X13 411 Y13 471
X4 531 Y4 376
X15 415 Yis 313
X16 444 Y16 340
K17 444 Y17 471
X18 351 Y18 442
X19 424 Y19 497
X20 471 Y20 387
X21 463 Y21 482
K2z 450 Y22 482
X23 463 Y23 462
X24 456 Y24 359
X25 361 Y25 425
X26 463 Y26 313
X27 424 Y27 447
X28 456 Y28 447
X29 471 Y29 328
X30 463 Y30 403
X31 450 Y31 435




Math Navieator 2010-11 Pre-Navieator Math 2009-10

Student MSP Score Student MSP Score
X32 33 32 395
X33 428 Y33 363
X34 403 Y34 497
X35 433 Y35 363
X36 306 Y36 521
X37 320 Y37 462
X38 471 Y38 407
X39 463 Y39 387
X40 428 Y40 462
N4 284 Y41 379
X42 395 Y42 350
X43 373 Y43 376
Xd4 444 Y44 328
X435 450 Y45 400
X4d6 428 Y46 462
X47 387 Y47 391
X48 442 Y48 345
X49 450 Y49 402
X50 471 Y50 403
X51 428 Y31 454
X52 424 Y52 403
X353 491 Y53 471
X554 480 Y54 462
X355 506 Y35 403
X56 463 Y50 447
X57 428 Y57 328
X358 346 Y58 482
X359 419 Y59 442
Xa0 450 Yo0 383
X6l 411 Y6l 400
xX62 419 Y62 355
X63 456 Y63 435
X644 471 Yo4d 379
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Math Navigator 2010-11 Pre-Navigator Math 2009-10

Student MSP Score Student MSP Score
X65 471 Y65 462
Y66 482
Y67 391
Y68 425
Y69 415
Y70 304
Y71 321
Y72 420
Y73 368
Y74 403
Y75 462
Y76 415
Y77 454
Y78 462

Naote. The data was provided by OSPI in the fall of 2010 and fall of 201 1. Students took the math
MSP in spring 2010 and spring 201 |, Student names were withdrawn from the data and replaced
with X and Y. There were 13 more sixth grade students during the 2009-10 school year; thus,
providing more scores for the control group. Test scores from students receiving instruction in the
Tier 11 curriculum were not included in the treatment group (Math Navigator 2010-11) data.
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APPENDIX D

 PLACE VALUE: FROM DECIMALS TO BILLIONS

Voca_buEary-i]

Expanded__ orm: A way of wri h'g a number that shows the value
_of each fg'lts dlgits :

;Standard Form The form of a number written us;ng digits.

Eimm;)lr« i

2 357
AN

thoucans}s hundreds  tens  anes

PLACE VALUE: FROM DECIMALS TO BILLIONS

 Place Value Mat

Hundred Ten

ThousandsThousandsThousaﬂds Hundreds Tens Ones
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' PLACE VALUE: FROM DECIMALS TO BILLIONS

Pl'a_c:e Value Mat

Hundreds Tens Ones fL Tenths

PLACE VALUE: FROM DECIMALS TO BILLIONS

SKILLS PRACTICE -
Memory Game

1 The person who IS youngest goes ﬂrst Flip over two cards.

2. If the cards match, write them down in your workbook with that
: person s name nexi to it.

Ir they don't match tum them both bacE\ over. !t iS now thc
“other pels IN's turm. L .

4, Continue the gama untal all 8 matches are found

5 The winner is the person who found the most matches!
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PLACE VALUE: FROM DECIMALS TO BILLIONS

Millions group -

_bilf_i‘f_.')ﬂs. “len mlH!U!‘}S ten thousands hundreds ~ ones

|i||cm5 v thousands tens

nundrad millions
R hundred thousands

. PLACE VALUE: FROM DECIMALS TO BILLIONS

i Vocabmaw

Esttmate Find about hcw many or abouf how much. A reasonable
guess about a measurement or answer. :

Decnmal -pm'nt Separates the whole number part of the number on
the left from the fractlonal part on the right.

Eumg e TH: f

Difference: The reéﬁlt of a su_liti'actibh probiem.
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